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EDITORIAL COMMENT

It is exactly one year now, that the first volume of the Botanical
Society's Journal ~ EUPHORBL: was launched. Since then series of
letters containing suggestions and criticisms have been mailed to us
from some of our readers. These have been carefully looked into and
followed during the process of making this volume and we hope you will
enjoy it.

EUPHORBIA is an annual scientific jourmal of the Botanical Society,
University of Jos which primarily serves as a communicatton medium
between the staff and students o the Botany Department on one hand and
the general reading publiec, on the other hand.

In this issue emphasy is focussed on the role of Botany in the
development of agriculture especially as it affects Nigeria. Articles
were recetved from men and women of intellect both within and outside
the University community. I hope this publication will provide the
informational basis for the stimulation of innovation and improvement in
the teaching and study of Botany.

The Editorial Board owes it as a duty to thanythese people who
are responsible wholly or partially for the successful production of the
academic journal. These include the Head of Botany Department, Profegsor
G. K. Berrie who is also the Grand Patron of the Soctety for his moral
and financial support and encouragement, Drs. C. 0. Akueshi and
C. P. Sreemadhavan for their precious advice and the former editor,

Mr, E. A. Ataga for laying good precedent. Special thanks to all our

lecturers and other contributors.

I wish you all the best of luck, and happy reading.

F/POHURD/. Stephen Oyedele
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GRAND PATRON'S MESSAGE
b
esson G K Berrie . .
Head 0f &mg Depontment and Deputy Vice-Chancellon

Crand Patnon's Message gor
the pe/u:adicni published

The finst 4ssue was

1t is my pleasure 20 preseit Ahis
inclusion in the second Lssue 04 Euphorbia,

by the Botanicalt Society of the univensity of Jos.
of very high quality and 1 have no doubt that this second issue &3 the

same.
As 1 have atneady said vider foss formal cincumstances, T $ind mysely
shoun by successive executives of the

very impressed by the entenoni 2 &
come_sed by the support given by the membens

Botanical Society ard no Lest 4t
to functions onganized by the Society.

1 see this support ab Aindicating

Zotwny. 1t 48 only through such whole-

4 tue intenest in the subject of Bo
¢ mzu develop and §lower 2o the fullest

heanted intenest that the svbyic
extent. The cleax eviderce fot tuc) iptowest is 2 veny good omen forn the
futurne of the study of Boiary cf this Universdty.

! Day in the Session 1977/78. The

We had a very successful Lolanicol
quakity of participatisin {n Zae {ction was finh and the appreciation
shown by participants and ques s s mar i4ostod both verbally and ginanciall
T , R N .

he Society must be specially avpircictive of the suppont of that prominent

P W ack Tibleu-Guato P .
08 personality, M. Jach Tilley-Gualo Prizes fon Botany. These prizes are
on award to B tudents on tie basd thed
| § o Botany students on e basis of thein performance in the thind
yean examinations. The §irsi :o (zes 4
. ' 1 The §4ns1 2ed of prizes 44 expected to be 4onmally awar
at our girst Convocation, Laten tiis month. Mr. Jack Tilley-Gyado 4is, 0f
’
course, a botanist., His preienc profession i not a botanical one and his
continued, deep interest .in the siudy of Botany must be tah '
en as a shining
example Lo us 3 ¢ indicaii '
pL all. 1z is also ar. indicalion of the unbreakable fascination
0f the subject fon those who hove been initiated
Let me cor (
» conclude this message by wishing that the Botanical Societ
oed
the Depantment of Botany may, hand in hand, qo '
BB Tt » 80 fhom strength to stneng’
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FROM THE PRESIDENT'S DESK

1t is with great pleasuie that 1 adve the presidential message on the
occassion o4 the publication of Volwne I1 of our anwal fournal "EUPHORBIA."
The jouwwal, which was 4inst published Last yewr as a medium for students
and Lecturnens of this University <o cormunicate the noles and contributions
04 the study o4 Botany in the Aaow/ty Zto the public, have come to stay.
This has been made possible bz, thé determination of the memberns of the
Socdiety to establish self-actualisation.’

Since the Last publication of this jowrnal, the Society has neconded
Lots of achicvements which have projected it Zo the Zop amongsit academic
associations in this University. Last year, the society introduced an
annual "BOTANICAL DAY" in whicl activities Like symposium, science exhibition,
interdiseiplinany debate, ete. were onganised. This year's celebration
hopes to include new activities Like sclence quiz competition for secondary
schools in Jos and £is environ, i85 BOTANY competition and 44i8m show. The
Society's termly public Lectuwres continue to dominate the campus and the
tominal Newsetter of ihe Sccdedy 48 yet to be cqualled by any othen
academic assoclation.

The memboies of the Sociezy have ccnidnued to dispfay thein sense of
duty and {nitiative to the Soci:ty. This they have extended to the genenal
student body. There Ls no $énqle onaanisation on this campus in which a
Botany student Ls noi a major {oace te be neckoned with. This has contributed
An no small measune to the intelicctual and sccial . -“iftments in this
young, ghewina Undveoasily., 1 hope own meabos will continue o play active
noles in students actovitics.

The staff/students iefationship i the Depesivient has been most cordial
and continue to senve as Lnspiraticn and encowragement £o the students.
This condatity and pecceful cimos here can be attiibuted to the cooperative and
fathenty understanding of owr Loctuners, whom oun success L5 upper-most
An thein minds, 1 hope this good stagf/student nelationship will ever nemain
with us.

I must not end this messane mithout highti Wighting some of the shont-
comings of the Societr. Students panticipetion in the Society's activities
b fast deterionating. Tiis is mostly due to the nassivity and I-don' t-care
attitude of our female members and Atudents in the Lowen classes. 1 hope
they wilk not allow the high standand already attained by the Society to fali.
The Society has not been able to undentake extensive towr to nesearnch
stations, nainforest and manqrove vegetation 4n the southern port of the
country. The cne scheduled fon st year Apnil was cancefled because of
non-availability of transport. 1 hope the Socdety will be able to embark
on this toun in no distant fuinie.
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Before T end this message T wish to thank and congratulate my
predecesson, Mr. Kola Odunlarmi fon projecting the Society to such a great
height negandless of the odds against him. My special thanks go to the
Head of Department, Prodesson 5. K. Bewrie fon his support; ouwr Life patnoy
Mr. Jack Tilley-Gyado for his financial and monal support; and my thanks
also go to the Lecturens and memberns of the Society.

To the neading public, 1 hope you will {ind this sccond edition of the
"EUPHORBIA" boith Anteresting and educating. And if 1 may quote
Harokd Saundens "To wnest secnets 4nom natwre and to gain wisdom, man
needs both knowledge and a hind dmagination. 14 the 4inst 48 increased
and the second stimulated, the underiying purpose 04 this journal wifl

have been senved"!
Happy neading and Long iive BOTANICAL SOCIETY? UNTJOS.

ATAG EROMOSELE AT HoNy
President

197%/79 Session.
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PLACE OF PLANT TC THE SUCCESS 0F MPDERM MEDICINE
by

A70GINT, C.V.
Ind Veon Botany Student
University of Jos

develo cultune thene had been what is
‘wmzy&gfgozsl%ﬂnbhip beteen man and the plants axound ’“’;-, d&d &
should be undenstood that at no time in zthe dcvatoment’og mankind,
however, has thene been more napid and mone deeply meaninadul progress
in owr undenstanding of plants and thein chemical constituents than
duning the past quanter centuwry. This anoused some Curkosity espeedaliy
in view of somewhat eanbier decpreciation in pharmaceutical chemidtry af
any emphasis on plants.

Towands the end of 19th Centuny the gradual sophistication of
phytochemistry and the massive exaggeration of hope fox specifdc
nemedies from vegetal sounces any and ali LLLs soioup a counten-cunrnent

eaning the potential vclue of

pricit 0f human

and a tendency to disponage any dato conce
physiokogicak active plants. [lith the work of suntheiic chemisis, the
potentialities of plant kingder were siounhed o4f without ceremony.

The discovery of the so called "Wonder Drugs” nearly ali from vegetal
sounces sparnked 044 a nevolution. Inspitc of this, it nemained crystal
clean that the plant kingdor nepresents o virtuaily untapped hesehvoin
0§ new chemical compounds, many cxtracndinzriiy biodynaric, some providing
novel bases on which the synthetic chemists may buiid cven mone interestimg
Structunes. From this 4irst and second decades ths most stontiing effectivg
dhugs discovened, scattered throughout the plant binadem, Thzy range
gnom the muscle nelaxants from South ‘morican arrew poisons, antibiotics
gnom moutds, cctinomycetes, bactenin, iLichens and othon plants rutin from
a number c/ speedes: cortisonc procutsons Lrom sapeacnius od sovenal
plants especially from Strophanthus and Dicscorca: hypentensive anents
fnom Yeratrur,, nesenpine fnem ool f4ia and many b-‘lz?ﬂ - not 1o ﬂ:n;'n
the MEG/LOLLA psychoactive sinictunes of potentind 'J/!::u.’;d 4';1 exp /{;'JM';:.‘A'Z}'
psychiany, some new, some oid, 4nom many chyptegamic and rr'mnyznqan{é -

Aoukces,

pLar

eth?nozha Zhing done hand in hand with the venctal discovenics is new
Z'/ na?e,ﬂaé »?eoang a;}d nefined techniques which have fod to {h(:J/i:(dL;y;;
. 4 ﬁ(zusmog,‘o(dm ‘cii/mgé. In 796f, excluding antibiotics and
an‘t"/“e v B megguza fimz oven 172 of Amerdcan prescriptions used
or discovered fro n{'apnzm products - either produced dineetiy grom plants
analysis of Am s sources and Loter synthesized. A mone up-to- date
in 1947 ercean prescaiptions covening over one billion i e

gave the following brialdown: 75° contaimo “tion, wutien
PLants; 123 wene michobinl dontond oo o RNCd principtes {nom higher
substances. 7¢ ¢ acved products: 6% wens anima ] a

2 7% had minerais a4 the ective in rodic 2 n,{_m;.,( derived
gredeents; 505 of the active

Principles were synthetic.

It is dmpontant 1o note 4+ :
undenstandin, Jote that this onponised gnand S
i onky 5@3 g,fff,‘“ d""?mbm““ 04 ongaaic vmg/ta,i’, czsvanc(mvm o d
and phwmcoéaaua%m’?ebd reseanch on the pant o 4 bam%ﬁf /‘L:ILA resutte
anthnopotogy, o nie but also fnom othen 44 s G HENCACE
Thia i o Sl SR Rekiginn, . ogper LS
been cathed wthnobotan, )Lanr{ PONES 04 uiey fom sands W specialists.
ks n neapect of dhug plangy. gpoit has often
’ hovhammacoloay.
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M have been applied. in search for ‘new biodynamic plant ‘
b "cmiai‘ﬁﬂeﬁf The mosz mtitp!qu_beéng nandor on semi-random sengendngiod plants.
This method 45 in f4act expensive both in Lime and "money l?ut proved mosz
suceessful in necent years.  The prinedpak cond tituents An -seahch ge_,u_Lg
. alhalodids, saponines,” flavoioids, etc. Perhaps one of the most ambitious
‘nandom searches has been the screening of plants for possible ontinac... 5
plastic activity by the Cancer Chemothehopy National Serudee Centre qu
has' tested ok than 26,000 plant extraets representing,pome; 6,500 wpaeies.

Another approach centred on intensive Anveatigation on plants. with:
§qk uses neponted in both enciznt and modern Literature. »Ethnobq.tamca!i
Literatuns goes back 3700 yeors to the code,of Hammurabis . This:might mean
fockish to many specinlists, yot it gave 'clucs o thé discovery of mone
information about the vegetal iugredients, Had .cthrobotanisis critically
evaluated the wiitingd of thoe Eayptian/Papyni, the méght not have ﬁad'ta

walt until the 1940's for an acquaintance with the antibietic; propesties
‘0§ centaln fungd. A Duieh botanist of the 17th Century, Rumphdus, gon .
example, whose work way basic to the natunal -histony. of. the East Twudies,
accumulated notes on folk ‘wses’c4 more than 700 specics of plants.
Insisting on verifying personally wheneven, passible (:)Imyt.“gla,t;c\)ue-lrepoued,
the nonetheless wrote dowm what lic considened facts as well as hea/;-mya..

The wiitings of naturalists and othens 04 the new workd, some sti20 in
manuscrdipt fom - arne replete with yet unverified neponts 0§ thernapeutic
and biodyhamic values of plants. 1In seme cases, the specifdie Ldentifica-
tion of the ptant &4 relatively casy. This approach, though atimes
fustrating because of the casualnzas of diannosis 04 specific LLLs g,
mone commonly, the Lack of proper botanieal Adentification of source
plants, has been outstandingly, cven speetaculanly, successful in numben
0f dnstances. An dinstance {s where fobk uses of plants, had been seriously
Jollowed up which might have Ced much eantier to valuable discoveries,

The déseoverny of the use in Mexico and the exact betanical Adenti fication
of severnal potent halfucinogens - eApecdiaily the “Sacrned” mushrooms and
morning gleny - adl §ully outiined in detail in eanly histornical chronicles
and missdonny neponts, (s perhaps the most recent example of ancient folk
repontons' having Led to siqui’icant phytocheméical advances.

How that we can notice that, there ane abowt 50 categonies o4 secondany
ergandc constituents bnown 4rom the wonld highen piants alone and that only
a small graction of highen plants have been phytochemically Anvestigated,
1% &8 therefone dmpontant to ask <hout the fwtune of the plant kinadom as
a source of blodynamic consts fuonts. This question may obviousiu Zt,('mw(’_a/te
further wide open féekd for hescanch on biodynamic constituents, Veny -
sophisticatod rodenn microtechnicues, fwithemone, can amplify the honizen
attainable by foday's phytochemists. Euven though it may represent nothing
mone. than guess, 1 would pin-point that Less than 105 o4 the organie '
constituents of the Angiosperms ane known ; approximately 905 nemaing fon
investigation and discovery., 1 would Libe to emphasize funthen that the
above guess would perhaps not be exthavagant when one combines, however,
the spectaculan advances in the chemistny of Aecondary organic vegetal
constituents with the many pointerns provided by medenn ethnobotany,

REFERENCES

1. Dutta, A.C, (1974): Rotany {ox Deghee Students, Founth Edition

N

Raffauf, Robent F., (1967). ‘tuss Sereening o4 Plants fon albalodids
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4. Wilkaman, 3. J. and H, L. Li {1963): General Relationships among
Plants and thein alkaloids. ¢oon. Bot.
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pLANT COLLECTT”G T
by
s Audned Bownie
2
enuniments uniJos.
pctunelt A% E:,!:«M&vwﬂ ‘
== » a botanist than

b2 enshon 4o

should
animals can sometdmes’ move

Finding specinicis to sy

wond,

z00Logist, prants do not Meve £ACUWICS
Lot

very fast from one pleee 10 anothel.

tnap then bedone he 24t study them.

eclly,

winite
S0 a zeologdst may have Lo’ chase hiy
The botandist can collect
specimens of
g ) aiways easy to find the
specimens nathen Less eneise
 panticutan plants yiu need that
Any student who hab spent a fulh sassdon al 1niJos witk know the
securied by the Dy Season,

2 it 48 net

teaching period of getoben to June 48 [2gey 0C=

Getting specimens for practical nirstes nE .-z quite a problem, especialiy
with matenials of the 'tower ri-- oot thaz iy, the Afgae, Bryophytes and
Pteniodophytes.

" Dwning my finst scsnion ir ot s 9osembex 1976, 1 was told by some
persons that there ane no {27 ! s, w2 have to collect some {nom
fanthen south, and we fn hed svocumc s 4o practicak ciasses brought up

t i oan, wekl into the Dy Scason,

grom Tbadan. Looking arcund At
it was obvious that ione vt be coidected thon, but T nemembered
seeing some just aften cwdviig o 1 went Zookina 4on them.
1 did §ind the plants, on nathen tie dric! up rcwaing of them, dead Zeaved
and dried up Leaf bases of the fewn, P-llaee ip. en the nochy qround neat

Zhe UniJos Senion Stag4 houses on Pauchi Fead,

Seanching anound that atea ii the dried-up stream bed 1 also Kound

hemains of Sekaginoila pl / -
: Sedagd plants, and a dead fnend 0§ an Adiantum fern.
one of these were any use 4o botan: ion?
. ) ¢ for botany practical class, and that day season
were a e 0 L
e fo purchase two Lerre potted wiants 04 Dnyoptenis sp. fnom the
Naraguta Nuwseries. Ho: { - I
- noever i e hope of Lindi )
g wpe of finding Locatio then found !
N il a ns of other
Y copy of "The Ferns and Fern-Abiies of st Topical Ajnica”, (thid
48 the supplement to the 2ud £divs - ' e
the nd Edivign 04 the Flona of W,T the
$ W.T.A), 2o Look up

reconded places
: 04 common fempng b
6‘_/7.11/5 whieh I {L(‘_d Ve ud ; (
reudousty bnown and colbected &

tieae elated |
’ LA a numbos g
e o b et waber of fenns and nedated
2 wonet dox |
doi ‘I_)hc'

and around Tbadan, 1 found thar

x

wiah to Lind the very plact
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it may have been collected, for example, many reconds just say "Jos Plateau”,
a few say "Vom" or "Naraguta, Jos". At Least grom this T knew that these
plants are found in some places neanby, provided that 1 Look for them at Zhe
night time 0§ yean. From my vers bnief sighting of the Pellaea sp. in
September, and the 4inding of the dried-up plants and dead grond in December
T decided to stant Looking again in that place in the next Wet Season. Then,
Locking at the map of the Jos Plateau and knowing that the wet winds came §rom
the South-Uest dinection, 1 found 4rom the rainfall figures that places to the
5.0, 04 Jos had just a Little more hain than Jos itsel§. 1 wonderned 4§ there
were any sheltered places in the Vom area that s2iLL might have £iving ferns,
growing durning the Dny Season. So T went exploning, and plant collecting An
the Vom arca.

Passing throuah Vom village nean the Veterinarny Station, there are hills

visible a few miles away, These T found to be just behind the Vom Hospital,

and on the map they are calfed the Vom HilLs. Here, in the middle of the Dy
Scason, T found a sheltered gutly with a small stream of watern {lowing and
on the veny steep sddes of 2he almost bare 504il, up to 3 on 5 metres fnom the

waten, spreading along the sddes of the gully wenre plants of a 4ean,

Gledchenia Lineands, Closen to the water were thalloid bryophytes, Harchantia

sp. and Symphy-Symphyoayna sp., and mixed up with these and the Gleichenia

were a few plants of Sclaginella sp. and Lycopodium cernuum. In fact, this

place might almost be catlfed a "fern aully”, 4on my final discovery was of

two on thiee smald plants of a Thee-fenn, Cyathea sp. and an Csmunda neqalis,

the Royal Fern.  Some of these plants 1 collected and brought back to put
4n the Botanical Nwuwseny, and indeed werne put on show in owr First Botanical
Society Exhibition in Februany 1978,

Pecently, (Dec. 1978) 1 have found a similan but smallern sheltoned spot
akong the Dogun Dutse road to the Shine Hills, near the 0£d Jos Reservodn,
were Lycopodium cernuum is growing with Sefaginella sp., Dnyopternis Sp. and
bryophytes.

So At s clean from observetions in and around Jos that we do have 4enna
and nelated plants growing on the Plateaw, but they ane wnot as cormon as in the

welten aneas of the fornest nepions of the sowth. The Savannah {erns ane
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down by October, twnaining 0wy 75
wntil the next Wet Season. Any c.ilection 0f this plait must be done late
August on Septembet 4o good conLnfn foniamit. in fact, the best time fon
collecting most fout plant Aoccirws. Do laig, the beat lime 4on ollecting
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THE ECOLOGICAL EFFECTiTOECOSVSTE" N ICERIAT EXAIPLE
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11 THE TROPICAL RATHF
by

pn. G. C. Ohechukit,

2ok Gzoonaphis
Pepantment 0° B
University of J04:

1.1  Background
1971, the UNESC?

At its finst sessdon An NovembeX,
¢ don Man and the Edosphene (MAB)

International Co-ondinating Counci
sxponts which consddened

a nepont of the panel of ¢
The report 4ocussed on the

Programme prepared
the scientific content 0f
extent and natuwne of man's impacts on, and inte
sub-tropicall fonests. 1t is envisaged that nescarch in this issue wily
provide the means for fonceasting the &

of man on his natural environment in the humid thopics.

MAB Project T.
ration with tropical aqns

hont-torm and Long-term eldects

1.2 Generad Considerations

Fonests comstitute n rajon landscape featurc o4 the canth's
stony of creation as

the

sundace. Thein dmpentance dotes back fo
neconded in the Bib&ical book of Genesis, Chaptor 1, Verse 11: "And
God said 'Let the canth put fonth vegetation - plarts yicolding seed,
ard dnuit thees bearning fruit in which in their seod, each acconding
10 its kind upon the eanth''. Since then, {orcsats have become a
undam re { :
4 ental natural hesource which has contributed in no small measurts
net ondy to proteeting the envi
g Lie envaronment, but also to man's economit
ness )
prog and co-font, Forests have 4onmed a permanent sounce 04 fand
cultivation, yielding producoe ;
) Y 1 proeauce 06 54.&(41!00({, 3[1{,4.1,;{,(7':‘_' and Sud, bu,u’,dﬂlg
material, fodder fon animals, bushmeatr pimrns i
; » palm-tiine, fruits and medicinsk

henbs.

1.3 The Thopical Fon
est: Dedinition
i e and Dolimi .
< dation

The bibei
Lblical theony 04 the evoiyti
“On 04 fonests may not be

questioned hene, byt ecoloqis

that negdonal ofipm
ates {ntons (
Aitenact with “eadonal by
fonal biota and subs

) .
and bo.tam,&/té are agheed on the cW:dW
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produce Large necognizable ecofogical units called biomes. Biomes are
majon terrestrial ecosystims occwvning on a majon region or sub-continental
fevel, and they have developed on earnth from a great numben of possible
combinations of climate, rarnwnt nock material, and available 4Lona and
fauna (Billings, 1972; Konriendy, 1976). (Biomes are often defined
synonymously with provinecs, regdons, biochones and fommations).

One of the most important of these biomes 4is the fonest ecosystem.
1t has been estimated that joncst cover about one-third o4 the total fand
anea of the eanth. 04 this, about a half Lies within the Tropic of Cancern
and the Tropic of Capricomn (4ig.1), and constitutes the Tropical Forest
Ecosystem.

Attempts at definition and delimitation of the Troplcal Forest have
been hampered by a number cf factons, among which are the size (areal
disinibution) of the jonests, ithein accessibility, and overall complexity
(Bunth and Davy, 1938; ELLenbena, 1956, Mueller-Dombois, 1967). Exploratory
definitions have also been sugoested by Lebrun (1947), Schnell (1952),

Richands (1952), Germain and Fuaand (1956) and Schmitz (1963). The wonking

definition adopted by the GITSCO MAR panel of experts is based on the
Yangambi classifdeation of *he Afndcan vegetation (CCTA/CSA, 1956) which
wses the physioqnomic characteristics of the vegetation structunre, combined
with the broad features of welicq and 5048 to define the Tropical Forest
Ecosystem as those ferests which are "evergheen on partly evengreen.
Althouah some trees may be deciduous at one time on another, the forest
44 neven completely Leafless.  Tn matune examples the forest 4is made up of
sevenak mone on Leas distines stnatn, including an upper stratum of Large
trees which may be 40-60m high". Thouah this definition is not favowred by
some. ecological workens, it is cdopted in this paper not only because it
does not differ significantly from the views of Bewbigin (1968), Odwn (1971),
and Lonaman and Jenik (1974) but also because it has nelevance to the
Négernian situation and to the puwrpose of the present study.

0§ the 27,000 miklion hectanes of Tropical Foaests in the world, about
850 million hectanes make up the Tropdcal Rainfonest - an ecosystom that
hepresents the most Luxwiiant of woodland community. 1t is porhaps the oenly

vegetation type in which fire it not a major eccological factor: sometimes 4t
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that never buins”
§ the proad-Zeaved evergrecn ineo A

onms 04 flowening plants seep P
o

in its natunal statoe. o

is neforned 1o as the "gonest
nephesents the home pat exceficnce 0
plant dorm fnom which ik ox most other 4

been d::v::ﬂm . ccosystom oceuts where therne 48 abundanee 4
modstue and heat, with no dnoupht and winter. As a nesult, the fomest

have a nich §tonistic and faunistic composition. Plants and animals whigy,
haue. no nesistance 2o drought and cold occur here. These §0nests ane boyy

developed in thnee main negéions (Fin.1):-
Tm;uiaal Amenica; pveticulonly the Amazon basins, Brazzili

g const, central Amenica [Atlantic coas t), and the Guyanas,
(i) Thopécal Africa - in the Congo Basin and extending through
Central Afnican Empire, Gabon, Cameroun, with a nauwow sinip
nunning parallel to the Guinea coast 4nom Nigenin through Ghang
to Liberia and the Tuony Cocst: thenc are patches in the
Zambesi and eastinn falagasy coasi.
(idi) Thopical Asia - Pacitic neaion - Vestewn India, Thaifand, =

Malaya, East Indics (Bonneo), Philippines, New Guinca, North-

east Austhalia and Preific 1siands,
These areas are chanactonized by a multiplicity of anborcal species,
great development of stratilic:tion, numbers and varictios of climbers and
epiphytes, a canopy Layer of cortinuous evergheen canpet, and undernstoney
stnatum.  Animal &ife iy dependent on the highty productive vegetation; alh
topiic Levels are represented in abundance, the 4Zomistic nichness is
gheaten than that of any other ccosyston type, the canopy biota being an
amazing collection of an abmost Anfinite variety of adaptations to ccologit
niches. As an 2cos bt Frrmlinmp 3
Ceosyaten, he tropical rainfonest is the most productive
of abt (Billings, op. cit.)
1.4 The Problem of Study:
Today, man is steadify , .
» Y enchoaching on the Thopical nainforest
ecodystem. With a growi, ;
won o
. 19 WORZE demand fon fonost Products, interest in B
ecosysten L8 increasing napidty, 14 ;
- 44 seen 04 C
for colonization and 4 T DA 4 Langely unexploited anek
Jreuliungy development a ;
Sown x » 08 el as a potentiok
ce of foneign eapitar, 4y . 5
© A8 2 oney .
Wt, the fonests are being dnasticalty

y
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modified. This large scale modification on destruction of the forests has
2o be scen as a scientific concorn because 04 thein ecological diversity,
structunal complexity, nichness in species, and genetic variability. This is
dmpontant as the fonest plays o significant nole in environmental proection.
As of now, Little 48 known of the extent and nature of man's incheasing Lmpaci
on thopical nainfonests, so that it is difficult to foretell the ecofogical,
social, cultural and economic consequences of the changes now taking place.

It 48 howeven, envisaged that on a Larger scale, the tropical rainforests,

because of thein areal extent, their biomass and dynamics, play an important
nofe in global ccology, and arc of vital importance in maintaining environ-
mental quality far beyong the confines o4 the tropics.

The puwrpose 0§ this paper is to exaiine the Nigerian Tropical Rainforest
4n the context of the MAB Proghamme, and to usc the Forestny Research Inatitute
04 Nigeria's Moist Fonest Rescarch at Gambari, Sapoba, Ohwsu and Oban in
assessing Nigerdan's contribution to the MAP Project 1.

The Nigerian Tropical Rainfoncst

The Higerdan Rainforest negion occupies the coastal zone extending from
roughly the Latitude of Ibadan through Benin and Ubdaja, Owerri and Bende to
Oban &n the Cross Réven State. The negéon is characterized by afmost all-yeax
nound nadngall, with annual mean of not Less than 1220 mm and a Lowest mean
monthy nelative humédity at © a.m. of not Less than 705%.

It s often considered necessany to subdivide the Nigerian Rainfonest
Anto (a) Mangrove Swamp Forest mede up of species o4 Rhizophora with stilt
roots and occupying the Nigen Delta. (b) Fresh waten Swamp Forest o4 floating

anass Vassia cuspidata and Pandonus, behind which ocoun Cyntosperma senegalessis

and Paffia pakms. Here the tree species include Symphonia gabonensis, Ficus

spp., Cleistopholis patens, Sarcocephalus nervosws and Mithagyna eiliata.

(e) The Lowtand Rainforest - the structuwre 0§ which 48 a function of the
nelative matunity of the fonesz and the manner it has been Anfluenced by man
and animals. This paper focusses on this thind categony of the Nigerian

Thopical Rainforest, (herein refonned to as the Nigerian Rainfonest ecosystem).
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wenonian RoAN
2 LigerAan
vely mature " ,
In a relatd it 0§ about 120 4eet (3600 am ) high,
sirats of TRebd iy I 04 the Apecicb are dmportant Limbey

. most
ibin on stonel:
e the middie stoneys about a0020 does, '1500'36°°°'"l"“isi
nd, the mats= :
3 0 L thind, the under storey, QOM“%
with croums touching eoch & i
¢ et hiah, with spreading crowns, shont bol%

wgody climbers. Beneath this is the shags

5oltwt ecosystem, thene e

producens. Se

of tnees up o 50 feet [ 150

and aften bound togethen vith
Ihina-stick thickness.

richands (1952) has identidied various rec specdes 4in this econyus,
which belong 1o the stercuiinceas, C.g- Triniochiton scleroxylon,

Sterculda rhinopetata, S. Obtonaa,
Tniptoch p haya grandifold ., %o the Melia
¢.g. Tniplochiton, Su enba, Yhaya grandi oliola, etc ] Meliacae

and Leguminaceae, ¢.g- Khaya ivonensis, Entandrophragra, Hylodendron

b ses, and Piptaneniustiun africanun.
The Rainfonest is the major sowrce of Nigerda's timber nesounces
What now

Layer of young rees of U

ote., to the ulmaceae and Moraceae,

).}

as well as an anea fon food production of o growing populntion.
nemaing of this ecosystem lave been constifuted as Forcst Pescrves. It
has been inhabited and farmed ‘nom time to timz, its chicd cnemy being
he destructive method of saiiting cultivation, with its attendant methods
of cleaning patches of the fonest, felling trees, burning and chop plontin
Today, a £arge part of the ecosustem has turned into sccondany fonest.

From the viewpoint of thc MAB prograsme, oun bnowiedae of the effectt
Aaé human activities on this ecosystom 48 fnagmentany, and 80 the Foresthy
Reseanch Institute of Nigeria (F.R.1.N.) maintaing Moist Fonest Reseanch
stations (M.F.R.S.) at :

la) 0somari, Mamu, and fgbakuma (Anambaa Basin]

(6] Ubiaja, Sapoba, Uniouighe, Aviele, Uzainue, Tguobazuwa

(Benin Sands Anes)
le) Ohaji and Angehy . (Amehi-Bonde Sands ]
(d) Udo, Thom, Qbubr, and Oban (Crogs Piven),

(e) Gambar Thany
g y Nabe sa0
ﬂ_ol.uncj&, Dhosu, and Shasha (llestemn Mea')
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These experdmental siations are sited in moist-deciduous foresis, a gheat

part o4 which has been exploited on the out-twin volume basis in which case,
only the volume o0f timben nemoved is paid fon. An equally extensive

method 0f negeneration - the tropical shelterwood system which could be
financed by the proceeds grom the forest exploitation was considered
appropriate. The stocking of the natural forest does not seem to have been
much {nglucnced by this, and today, there is the growing need to study the
dynamics and alternative managument practices, and human ecology of zhe
Nigerian Rainfonest Ecosystem. The remaining parts of this paper consider
these aspects of the study and the preliminary results from four of zhe

nescarch stations.

The Dunamics and Alternative Management of the Nigerian Thopical

aadnfonest Ecosystom

Much of ithe Nigerian Tropical Rainfonest ecosystem has been greatly

distuwribed, and it 48 from such an ecosystem that the effects of human

Ampact may be meaingfully and fruitfully studied. Baseline studies embarked
upon by the Moist Forest Rescarch project have the objective of providing
environmental and ecologdeac data from a natunal unmanaged fonests mainly

in Sapoba, Oban, and Ohusu, (4ia. 2) for comparison with modi4ied managed
fornest ecosystons (0Lokemeji, 4éa.3) and managed agho-ecosystems de/ﬁ_vad from
the fonest (Gambarni, §igs. 4 and 5).

For the wunanaged, undirturbed forcst ecosystems (fig.?2), may be seen
natwwal qaps caused by the decth of dominant species on climatic factons,
such as stnong winds: the gaps contain natwial succession 0f regeneration.
Cifects of selective exploitation, shifting cultivation and such activities
as hunting and food gathering are evident. The evaluation of cffects of
human activities here would involve studies of the §loristic composition and
dynamic ecology of patterns within the forest, natwral succession in the
gaps, natuwnal fauna of the forests, and of the physical and chemical
propentics of the 5042, s04L micao-fauna, climate and micno-climate of the

fonest enviromment.
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A number of management and natural neger gration techniques have beey
evotved o establish adequate natal negenenation of valie w."bm specie,
at the time, befone the exptod ion 0f the fonests €9 the f'kbeaya_n
{ i which wuinted specics @he poisoned at the time of
Unifonm system 4in with hight for the generatiy,

exploitation s0 that the canopy i provided
of commercially valuable timben 2heed. .
B the Thopical Sheltemwod system, in which

In the Sapoba ccosysien,
widensinable canopy and understeney el species ane gradually nemoved by
poisoning so that Light neaches the fonest §loon, has been introduced (gig s

; with such species as Khaya and Entandrophragma

Success has been achicved

a5 well as with Terminalia ivorersis, T. su enba, and Trniplochiton
Teminalia ivorensis, T. Supernsd, Trapeo

xylon. Evaluation of the cfhects of human activities here involves

sclenoxy
an appraisal of the management technique and determination of commenrcial wy

fon unused species.
Tn some pants of the Sapoba forest ccosystem, at Ohosu and Oban forest

seedlings and saplings naised in nunserics are beina used to re-estabfish

crops of valuable timber. The best knoun of these artidicial negeneration

methods is the "Taungyd” on "shamba" systems (f4ig9. 4). The present
technique 48 establishment of siands of fast arowing exotic timber thees
at close spacing unden intensive fonest plantation mancgement, ¢.q. Gambari
Reserve.  The technique has dound success with Khayaspp., Terminalia spp.,
Tectona grandis, Gmelina anbores, Pinus spp., and Eucalyptus spp.
Commercial crops oihen than timber species ¢.g. cocoa, cashaw, coffess
bananas, and nubben are being established unden simifon agno-silvi-cultunak

methods (44g.5) at Oban, Olobencii, and Gambari. The cffects of vanious

methods of cuttivation and iand use on s0ip stucturne and fentility of agho-

Systems derived gnom the nainfoncst ecodystem are also being monitoned at

Gambari and Ohosu (fig.6). The txpected effects and studies necessany for

the evaluation of such 266?m e Listed unden the 4 ry

' 21.3‘“»%&:‘»&% flnan Eeotogy of the Nigenian Tropicat Rainforest Ecosys.
Thiee aspect of the human cepp .

consédered by the F.R.IN, gr 1:/::0 ::ioyjlzd th% i

lationships 0f humen populations

and the fonest envinonn fwman mi
ent, hupan anations ing, the fonests and the effec?
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on the autochthonous peoples, and epidemiofogical problems in the fonest
ccosystems. These issues have raised a number of questions as regards
among othens, the trends in the utilization of the rainforest RLands, sequences
of vegetation succession, fornest productivity and cycles and budgets 04
minerals and materials entical to productivity and stability under various
Land usage conditions, impact of clear cutting on 80il stnucture, nuthient
netention, hegenerative capaciiy, hydrofogical cycle; effects of Loss of
fonest diversity on plant pathology, genetic variety, and animdl epidemics
and discases, nefations between biological productivity, yield, diversity,
effeets of noad construction, growth in settlements, Land tenwre policies,
epddemiological impact on man, animals and plants, effects of forest manipula-
zions on the social, cultural and economic characteristics of the inhabitants
of the forest Lands, and methods of assessing and predicting these effects.

Tn onden 2o attempt answering these questions, the F.R.ILN. is
experdmenting on the use of tropical optimization and prediction models
proposed by MAB panel of experts as means of establishing optimum balance
between exploitation and consvrvation in the humid tropics. The models have
the objectives of {dentifying factons and eritical points of control, clarndify-
4ng concepts and ideas, and improving communication among people of different
diseiplinany backgrounds.

One such model which has appealed to scholans in this project is the
compatment model based on the drainage basin approach. The approach hecognises
that an ecosystem 48 composed of siructunal elements (4fLora, fauna and abiotic
matter) which can be analyzed at various Levels, using data defining climatic
variables, composition and struclure of §Lona and fauna, s0if variables and
s0il-biological variables (f4g. 7). What follow are preliminary nesults of the
Anvestigations at the neseanch sintions in the study ecosystems.

Preliminany Results o4 Studies on the Effects of Increasing Human
Activities on the Nigerian Thopical Rainforest Ecosystem

Baseline studies established by the F.R.I.N. at Gambari, Sapoba, Ohusu
—and Oban Reseanch Stations incliude, study of the existing conditions, present
==5e4 and ecological changes talking place in these Rainforest environmments,
—mpact of Land use alternatives on the fertility of the forests, effects of
— 046 0f bioLogical divernsity, cffects of human settlements, epidemiofogical
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manipubation on cultural gy

§ the fonest ecosysten
coples. A programme hag

Ampacts and effects 0
behavioural characteristics of the autochthonoud p

Zo:
= be:,maﬂwl study and estimate biomass 0f the vegetation,
study micro-climate and water hegime, and 8048 Chﬂ/tac/tw%
(ié) study the effect 0f deforestation (including clean §elling)
and subsequent heforestation with exotic o indigenous
monocultunes on polyculiuwres.

study the effect of continuous cultivation ard firne and

(444) )
changes 4in the fLonistic composition of the shnub Layen

3.1.1  Existing Conditions in the Ecosysten ‘

The desire to increase Local employnent and the need 2o obtain
much-needed foneign capital thnough exponts of timber, minenaks and other
forest products (coupeqd with the &uwiﬁg demand for tropical hard-
woods), the necessity to expand aga;cuuwml Lands for an increasing
indigenous population, and the obvious desire to haise Local standarnds
of Living, have accelereted a wanton inghess into the nainfonest areas.,
These have resulted in aapid and drastic depletion and deteroniation of the
forest bmdA, often without regard to utilization of the nenewable resounce
on a susiained yield basis. The present devefopment plan which has
emphasized construction of roads, industries and schooks, and the Operation
Feed the Nation Campaigns has aiso taken its tofe of the fonests. Much Lesh
mﬂomaaon 44 avaitable on the successional changes foLlowing partial or
complete fetting of the forest trees, and on he blota of the various kinds
of artificial on replacament ccosystems. Howevé;t, the tropical shelterwood !
Taungya systens of managenent have proved suceessful,

3.1.2 _mct of Land-uae ALtMnaauuw
B Throughaut the Nigerian Ralnfonest ecosystem, information on nutrient
::Z:jadw soncentrations, and of the physieat chanactorigtics of natural
areas 44 Lachi Ho '
ki asa it w"‘jjondawe:z dChZu §1om the neseanch stations
chemicals stored maing bl b o enized by Lange amounts of
chendcal eyetes betueen vegoytygy amm:“" and by retativety ctosed
' » and $0il.  Minerat nutnient

- TR
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fevels are maintained by input §rom weathering and nainfall. Wenecver, the
physical and biclogical characteristics of the gorests appear to be
constant over time. When the fonest is neplaced by man-made ecosystem,
the nutnients stohed may be Lost, thus changing the biotic and abiotic
conditions in the system. Tt is not yet cLear unden what conditions the
ne-established vegetation ne-establish and maintain the nutrient Levels or
attennatively diminish them to produce infertility.
Effect of Loss of BioLogical Diversity

Ecosystem 'di.uwi,ty, measuwres of bioLogical Life diversity and
taxonomic diversity are being observed in the study areas. 1t seems,
however, ir yingin and old secondary tropical rainfonests that measunes
of taxonomic diversity neach their highest Revels. High diversity has
usually been associated with high stability and high nesistance to disturbance.
Reduction of taxonomic diversity occurs with intensification of foresiny,
desthuction of §orests, and expansion of areas devoted to agriculiure at the
expense of forest cover. This will have serious consdequences on productivity
and Atdéi,u/ty, on human health and on the quality of the environment.
Aspects of Human Ecology of the Rainfonrest Ecosystem

The human ecology of the Nigerian Tropical Rainforest i3 con-
sidened a prionity study problem. Tt has been established that the fonest
areas are now distwibed and modifdied systems in which specific human actions
are very dmpontant. The interference between the human components (demographic
stucture, settlement patterns, Land use practices, social and cultural
characteristics, ete) and the rest of the forest ecosystem, demands
specification of the §Low of enengy, nutrients, water, pollutants, toxic
and disease agents through and within the human population. This human
b;:ozog&u approach requines specification of the various types of
exploitation activities exencised by man in the ecosystem and the
consequences of these exploitative activities. The dynamic nelationships
4nvolved have been structwred by Weinen (1974, 4ig.8). These nelationships

involve :

() pressure on and from the human component, which nesults to

Ancrease in numbers and increase in demand which intensify the

il e e e e S S A e




,

— ] I
exploitation of the nesowrced of the ccosystem with fan-
neaching ecobogical consequenced
the effects of such uplauaﬂ-ve

industry and Wt
which 48 4n no

getivities as agricultune,
performance of
od by biotic and abiotie

(&)
small measwie utwlwl
ation of autochthonous

ed by conteet with
ettlements directly ang

factons.
Evidence shows that: ithe cuwme and onganis

peoples of the nainforesi ecosysiten i oﬁtén -modA g4

othen cultwies. Moneover, the* Hevdopnewt aﬂ human 4
indinectly changes the nuture of the balancu and intewrelations b?,auem

sthuctunal units in these aneds. The coMequ.uw.eA of thue may‘indudg those
attendant with wibanization and Lts paablm of space, éarwtalty cond,(,t,wu,
gauage and waste disposak. Thene are atso Lhe eue)r.-mu.eaAug need 2o
produce more good. Such settlements may be promoted by Ampfwuunmt .lcr'ﬁ
 acoessibibity through the consiruction of noads and thanspontation systems.

| Diffenent Land tenure systems ‘and degheed of govemnmm@ control also do
chenacton of human settlements and therefone,

determine or even modify the
buing about changes in the ecogystem. In Sdpoba and Gambari §oresis,
gon example, there 4is extensive nmighation ‘0§ hew populations in Aeall.ch of

X vanious types of waonk in the nich but unuplo&ted agmwuwmal Lands, _the,
nukber, cocoa and kofa-nut plantations, on even in the t,unbm expi.ox,tax,wn

. ventunes, The influence of these migants on the mdcganouA populwtwnd.
on the existing ecosysten co: wditions, and the effects 05 thue on them
may only be imagined. They cistunb the existence of the oniginak 50&@61
dweblens, and the adaptation to 6on.w enviionment presents a new set of
problems to them. :

The. WAB prognamme i undentching studies on the epidemiofogical
problems in the thopical nainfonest ecosystem, This é.c.oayatem 4.6 pM)M
the most complex of teviestniat biotic ecosijitems, and an ized

e characteriz
by a deticate balance between a {ige numbeh’ N
4 en-a Laige number of plant and animal specied
nesent management practices dnestically and abruptey : cate
balance, oamw)nu with kanmful nesupts fsh change this dw%c
Qlet’ . 1i - E . . aL
brceding.  Management and expoitation ma, N R
oy Lead to the emergence of new
pathogens, new vectors, new disease ney
woirs and new inseet and nodent PO
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The F.R.I.N., 4in coflaboration with University Coflege Hospital (UCH) Tbadan,
4is maintaining a hesearch project at Tbarapa near Abeokuta which is
consdderning:-
(£)  endemic diseases typical of man, animals and plants.
(4d)  diseases introduced through mighation and which cause
epidemic disaster on the autochthonous populations, and
id) Zhe appeanance of new reservoins and vectons, potentially
podisonous plants and ahimals, and persistence in the so0il
of sporulating bacteria.
_ Results of these neseanch effonts are being awaited. Suffice it to
say that human and social aspects canvoi be separated from the patterns and
uses of the ecosystem in which man Lives. Human populations show specifdic
bioogical behavioun in the tropical nainforest ecosystem with regand to
demography, health, cultwre and Land-use practices. As has earlier been
stated, the tropical nainforest ecosystem plays a significant nole in globak
ecofogy: hnowledge of the ecosystem in terms of the effects of human
activities, it is hoped would go far beyond the confines of the thopical
workd in maintaining environmental quality .
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HYPERSENSITIVITY AND PHYTOALEXINS

by

Nath N. Efelonu
4th Year Student, Botany DepZ.
UniJos

INTRODUCTION

The attack of Living plants by parasites on pathogens result in the
Ainfection of such plants with specific diseases depending on the type or
types of pathogens.

Plants naturally neact to diseases in self preservation. There are
therefone many atiributes of the plants on in this context hosts which
neduce the chances o4 infection on pathogen development. These attributes
are neferred to as DEFENSE MECHANISMS, which differ in nature and composition
depending on the point of penetration o4 the pathogen, the disease escape 04
zhe host, and the nutiient contents of the host tissues. The defence
mechanisms could be broadly classified into:-

(1) Passive defence mechanisms

(2) Active defence mechanisms

(3) Nutrnient Content of tissues

The passive defence mechanisms comprise:-

(1) Resistance to Penetrnaiion which is dependent on:-

la)  Epidermal structure

(b) Active defence mechanisms

(¢) Tissues containing Antibiotic substances.

(d) Differentials susceptibility zo the pathogen.

The epidewnal stweture of hosts is impontant because of its Lipoidal
materials which nesist pathogenic penetration. 1t L8 known that an
increase in the surface Lipids of Zomato §ruits enhances thein hesistance
to penetration by the hyphae of Potrutis cinerea: The epidermal Lipoid
material on host surfaces makes it fairly difficult forn pathogens to adhere
to thein sunfaces. The stomate structune 43 a factor of resistance to
penethation only by certain pathcqenic bacteria. CiLtaus canker disease
44 caused by Xanthomonas Citri when introduced 2o grapefawits and mandarnin
orances. Unden natuwral conditions the resistant mandarin varieties possess
broad cuticulan nidge protecting over the stomates Leaiing only a narrow sLit
through which nain-drops containing funaal spores and bacteria do hot easily
pass. The susceptible varieties of grapefruits have Less develLoped Lips
over stoma and the cavity stands open to the atmosphere, allowing easy
entry of pathogens.
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These active defense mechanisms are whene the phytoalexins and Hypersensiti-
vity come in. 0thens include phenolics both as preformed and: post-ingectional
factons in disease nesistance, response to injury and induced urunwu,ty
Plants may contain some phenofs whose degree of hesistance to ingection i
dependent on the amount of these phenols present in the plant. The works
0§ S. Lee and D. Le Touwwnea showed that there is a correlation between zhe
amount of chforogenicacid in the noots of nesistant varieties 0f potatoes
and the nesistance to Verticiliium akbo-atum with disease.

l -}: N i of off
£ S = —C 0
N7
— QL\G\“" Q. L
ou;\d*

A. Patil also showed that the highern the Level of the phenofic compound in
the nresistant vanieties neflects a greater synthetic capacity of resistant
plants to produce this antibioiic substance. Oat plants contain avenacin,
a §lounescent glucoside that inhibits the growth of several fungi and
bacteria. These are phenols prejonmed as factons in hesistance to pathogens.
Some other plants contain other fypes of phenols which stimulate the
production 04 other phenols only when a pathogen gains entny into the host
which inhibit the activity of the pathogen contained inboth nesistant and
susceptible varieties. In appfes, both the nesistant and susceptible
varieties contain phloretin and qlucose. But in nesistant varieties,
phlonetin is oxidised by phenoloxidases to yield highly fungitoxic compounds
which check the havoc of pathogens. PLants respond to Locally sustained
_{njunies by producing antifunoal substances, gommation of cork Layens, tyloses
=0 gum, callus-Like swellings or calosities on the wall

m={YPERSENSITIVITY

This term was §inst used by Stabman (1915) and 4t denotes .increased
= onsitivity as in the napid death of a host in the immediate vicinity of
—he site of injection. The {nvading parasite may gind {tself swurounded by a
—one of dead host celds and i4 it is a biotneph its growth may be prevented.
——osistance here is due to the extreme sensitivity of the plant tissue, and
haracteristic small necrotic Leisions develop. This nesistance mechanism
4 0f great significance with obligate parasites such as rusts and pew-
mny mildews. Hypersensitivity 48 also significant with some neerotrophs
== ich obtain their nutnients 4rom dead tissue. 1€ 45 not just a matten of
m==t11ving the pathogen, presumabliy, the dead tissue becomes foxic to invading
==.thogen, perhaps related to the development of phenolic on other compounds
wmmy({c to both plant and pathogen. Scheffer (1961) suggested that in nowmal
—ssue, phenols ane kept in a reduced state by neducing agents such as
conbic acid on dehydrogenascs, whereas in hypersensitivity, they are
nvented to toxic quinones duc to the tissue having insufficient reducing
——cnts. In some cases, the fungus may be confined to the hypersensitive
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tobonant (Whit and Baker, 1954). Essentially, similan nesults have been
neponted fon othen diseases in which nesistance appears Lo be related to
it seems that the infected host celt iy

hypersensitivity. In many cases,
hilled bedone the parasite. Keoment and Goodman (1967) pointed out that

hypensensitivity is associated with Loss of cell turgor and suggested
that it might nesult grom cleavage 04 S - S bonds in the proteins of cellulam
membranes Leading to increased hypersensitivity neaction.

HYPERSENSITIVITY HYPOTHESIS
This was put {,olum/id by Tomiyama (1963) §or hypersensitivity reaction

in hesistant tissues. )
(1) The metaboLism of the infected cells temporarily increases, become!

abnommal and the cells die. This occwrs hapidly in metabolically
active cefls and nesistance is directly conrelated with the
hate of dying.

(2] The metabolic activity of adjacent uninfected cells may Ancremsd
and phenolic and othen substances may accumulate, some 04 these
perhaps being transponted into the Leisions. Phytoalexins may
be 4fonmed as wetl,
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Time 48 an impontant 4acton in the effectivencss of hypersensitivity
as a nesistance mechanism. 14 the host neaction is too sLow, the invading
pathogen may be estabLished and out of reach by the time the eechanism
attains a fungistatic Level. Similarly, if the neaction is too mild, the
pathogen may be able zo withstand it. The infected cells of nesistant
Lissue may begin to collapse aften only a few houwrs, but the process takes
several days in some nust infections. Colls of nesistant poiato tuberns die
1-2 days after infection hy ?hgtoph,tham infestans  whereas those of
susceptible tuberns nemain a afive for up to three weeks. That there 48 a
strong connection between hypersensitivity and nespiration is suggested by
Zhe fact that treatment with respiratony inhibitons reduces hypersensitivity
of potato tubers to Phytophthonra infestans as discussed by Mullen (1959) who
consédens that increased respiratony activity occuns. Treatments with
nancotics, such as chlonroforn, may also reduce hypersensitivity and
nesistance, and Tomiyama (1963) suggests that inhibition o4 oxidative
metabolism may be involved.

Jhooty and Yarwood (1967) have recently made an interesting observation
that the nomnmal nesistance of cowpea (Vigna sinensis feaves to cerntain
powdery mildews could be reduced by appropriate heat treatment (4on example
50% C fon 20-70 seconds) before inoculation; such treatment induced necrotic
Ledsdions on cowpea Leaves inoculated with Enysiphe polygoni 4nom clover,
There are many neports of hypersensitive collapse of infected host cells in
nesistant tissue, and the Ldea 0f a casual relationship between hypersensitivity
and negistance has been widety accepted. Nevertheless, there are cases
4in which the two do not seem to be casually nelated, and it would be wiong
Zo conclude that the mere occwuience 04 hypersensitivity is in itseld proof that
the Lattern 48 the mechanism of resistance. Brown, Shipton and White (1967)
were unable to find any nesistent nelationship between the colony size of
Puccinia ghaminis 4. sp Pitici on wheat Leaves and the nate of increase of
collapsed tissue. They concluded that hypersensitivity was neithen the only
nor necessaily the most important factor in resistance to this fungus, and
suggested that hypersensitive necrosds of host tissue is not the cause
04 nesistance but nather a consequence of infection in the resistant hoszs
used. Hypersensitivity 48 a cemplex phenomenon {nvolving in some cases at
Leaszt the fonmation of phenoiic compounds and sometimes of phytoalexins.
1t is an effective resistance mechanism against some pathogens but not
against othens, being only one of the defensive reactions of the plant
against invading pathogens. Because hypersensitivity and phytoalexins are
produced concomitantly, they are always considered togethenr.

PHYTOALEXINS

These are a special ghoup of post ingectional phenolics that are antibioti
The tenm phytoalexin &4 derdved from "phyton”, a greck word for a plant
"alexin", a greck word for a wardingod4 compound. According to (Mutler 1956)
phytoatexins are antibiotics ‘unaditoxic on bacteriotoxic that are produced
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n such tissues. Phytoakexin wis considened 2o be nonspecific in it toxicity

towards fungi. The baséc nesponse which ocewnned in nesisiant and susceptible

host varieties was considered to be qualitatively similan. The basis of:: .

differentiation between nesistant and susceptible host varieties was postulated
- 4o be the speed of. formation of phytcatexins. The phytoakexin theohy has been

nostated by Nullen (1956, 1959 and 1961) dn the Light o subsequent exponinents

but no majon changes of theonetical impontance have been made.

2 ) v' At about the same time as Mulfer and associates wejne.-walzllu'.ng in Goumany,
Ogfond (1940) in Cakifonnia also advanced a theony %o oxplagn disease’
ku#fa_'}ce in plants. Offond postulated that the toxic action of tannin to the
fungus in plant cells is initiated and conditioned by ehzgmea on honmones
Aec/‘t‘%ted by the infecting fungus. The wltimate toxicit ;
condidered 2o depend partially on the type 0f phenoti L mmﬂ, WM
toxie constituents fommed by the reaction phenolics and other poitentially

0f host and parasite, and partially

on the { :
quantity and manner of distribution of the "tannin mass."

. There two theonies ane complementan
tham; z: zh: Antenaction nesuliing from
‘0 anterpreted broadly, suggests o poxs

may be involved in the formation ;,;L el ;
eas

Y and both emphasize the dzﬁmrﬁéc

¢ of phytoalexins.
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TYPES_OF PHYTOALEXINS

Compound i Source
(1) Phaseelin From French bean with Monilinia fructicola
(2) Pisatin Garden pea infected with Monilinda gructicola
(3) Onchinot Onchid infected with Rhizoctonia repens
(4) Tsocoumarin From Canrots
(5) Rishitin From potato §rom infection by Phytophthona
4infestans 2
(6) Hydroxyphaseollin From soybean Hypocotyl by Phytophthona sojace
(7) TIpomeamarone From Sweet potato by Cercospora gimbriata
(8) Gossypol From Cotton by the attack 04 Verticillium
albo-atrum on Gossypium hirsutum or
Gossypium_barbafense
(9) 4'0-methyl Coumesterol, From Alfalfaleaves by the attach of
Sativol, Medicagol, Asshochyta impenfecta, Unomyces siriatus,
Medicanpin., Coflectrichum thifolid -
(10) Iso§Lavones §ormonouetin, From Réd clover Leaves by the attack of
Biochanin, Medicarpan. Seferotinia trifolirum

In general, phytoalexin can be surmarized as a ghcup of compounds which are:-

(1) Fungistatic and bacteriostatic, and are active at very Low concentrations.

(2) Produced by the host plant in nesponse 2o Zhe metabofic by-products of
mioro-ohganisms, on in nesnonse to infection oh a few other stimuld.

W 3) Absent from healthy cells on only occwr in most minute quantities.
—4) UAuaLny”'Leanén cLose to thein site of pfiéduatéon.
5) Produced in quantities proportional o the size of the inoculum.

_6) Produced in Langer quantities in ncsponse to weak pathogens and
non-pathogens than to virulent pathogens.

—7) Produced nefatively quickfu by the cells, wsually within twelve to
founteen houns, neaching a peak around twenty-fowr hours after
Anocuwlation.

==) Host specific, nather than pathgen specific.
—\CLUSTON

A plant may be able to defend itself from attack by a parasite either
— passive on active mechanisms. Nisease resdistance {4 more common in nature
—Cil SUbCOPLIbILLLY. Passive mcchanisms of defense include such things as
nato on Lenticel sthuctune, ihe present of antibiotic substances, heavy
——nification of cell walls, and time of fLowerning. K. Tomiyama sunmarizes the
1dings of many investigatons in his List of several steps involved in the
st ive defense 0f a plant to a pathogen. The sumary s as follows:-



(1)

(2)

(3)

()

_ 40
0 oLonated the metabolism o4 the I‘zoét cels,
3 d to an abnan::z 2ype of mwbo’“}d’"' ’L“‘:u;zg @n cell degy,
This may Lea die, the metabotic activity of the adjacent cetey
Ml ;,w'm in the accunufation of toxic phenolic
ssgtgtaint; * } These substances may play an important

ds or othen substances.
S wth of the pathogen.

;ﬁeihznh;zlmﬁenﬁdam 2eading 2o celk death, Pzeiw;ic

substances, phytoakexins ox ‘othen compounds mai;i f;'"::’; ;M)D':); )
phenoiic glycosides may be split 0 GBMC"'TA ‘( 0 . g o 1 ’
ane antibiotic. 0Zher phenolics may be oxddised such as chlorogenic
‘acid of Felic acid. Browming 04 1issues may oceur aften cell death
as a nesult of the action of P
When the growth-of the panasite

The parasite Lermpo

may be

henolic compounds.
i stnongly inhibited, Zhe repairing

metabolism 0f which has already

action of the neighbouning Lissues, ] ;
been agfected, may wall off on.gomn @ bmcade‘agauwt £he. pachagen.
Cotl division, Lignification, and cork Lagers will subsequently gollow.
() 14 the host tissue succeeds in Locabizing the Anfection by napidly
fonming bawricade tissue. and also sucoeeds in suppressing excessive
coll division of itéckf, then the infected site may be sloughed off.
(6) The toxins on degradative enzimes produced by the parasite may distwb
the defense neaction. Convensely, host enzgmes may detoxify the
toxins of zhe pathogen.
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§ wikson's theony of sex-deterninatio ion Mongan (1917)

On the basis 0 ’ ‘
it has been postuated that gene for white eyes 4in wsu\m
is camnied by X-chromosome. This hypothesis to explain the sex-Linkage

nepresented an impontant advance ovenr his eantien theony (based on that of
- Bateson and Punnett fon Abraxas), since it was no Longer necessary 2o assume

I that all male Dnosophilas were henozygous fon white ege-colowr. This iy
because with onby one X-chromosome in the mafe, heterozygosdity &s  impossible
fon sex-Linked characters. Moreover the criss-cross inheritance of the

X-chromosomes was panalleled by that of white eye-colour.
The sex-Linkage of the pafe form of Abraxas grossulariata

was similarly explained when it was established that in Lepidoptena
At 4is Zhe female which has either an X-and a Y-chromosome, or an unpainred
; X-chnomosome, whilte the male has 2 X-chromosomes i.e. the converse of the
sdtuation in Drosophila.
P Red-eyed X White eyed
female ' mate

FI. Redeyed  Red eyed
gemales X mages

F2 459 1011 74
Red-eyed  poq White
females  oyoq eyed mates

Fig. 1. Morgan' s dq, {
s afon the heritance of whito eye-coloun 4n
in th hmally hed-eyeqd ey 0 mefanogas ton
+ —ogasten,

e




P Xx Xw ¥
{

F1 X Xw 2 4
LR Ty A
# “\_ g 7 \

F2 XX XwX Ky X Y

Fig. 2.

Proposed Morgan's hypothesis (1911)

X X - Chromosome with dominant nowmal alleleomorph o4 white
eye gene, and hence causing red eyes.

Xw X - Chromosome with necessine gene 4on white y eyes.

-y Y - Chromosome (plays no part in inheritance).

Note: 2 x - chromosomes give a female, 1 X - chromosome a male. The

The shontage of males in F2 especially those with white eyes
compared with expectation can possibly be accounted 4or by Lower
viabilities.

Red - Green coleun blindness in man was 4ound to show criss-cross
Anhernitance similan to white eye colowr in Drosophila. That is to say,
colouwr blindness 44 wsually manifested onfy in males, whose daughters act
as candens of it to hal{ thein sons. The 4emale, XX, Male XY sex-
determining mechanism in man was confirmed subsequently. By contrnast, the
dominant character bawed feather - colouring 04 the Bawred PLymouth

Rock and its recessive allele the black feather - colouring of the Black
Langshan variety of Gallus domesiicus were found to show sex Linkage of the
Abraxas type and the cytofogy conginmed that binds, Like Lepidoptena

have the female XY and male XX sex-determining mechanism. Bawr (1912)
obtained the finst example 04 sex-Linkage in plants. He discovered a

form of Sikene alba (white compion) with nawnow grass - Like Reaves,

1t was found to be a staminate plant. Pollen from it was wsed to fentilise
a gemale plant with noamal broad Leaves. ALL the progeny were normal and
when intercnossed they gave 167 plants with broad Leaves and 60 with nawwow
Leaves in agreement with Mendelian expectation o4 3:1 natic. When 52 of
the nawow Leaves plants were ghewn to maturity all were found fo be male

while 23 o4 the broad-Leaved cnes comprised 15 females and & makes in



-_4(' -
1 natio ;:5 the sexes expeeted in F2 indivg

good agneement with ‘ﬂ‘f (5 ' ' :
with the dominant phenotype, 46 Silene atba 48 Like Vnosophila -in ity
sex-Linkage [Fig.1 & 2), that is femate XX, make XY, with the gene gox

nannow Leaves cannied by the X-chromosore. Subsequent cytofogical s 3,

condirmed that Sikene has his chromosome fonmula.

Refenence:
Whitchouse, H L K. Towards an Undenstanding of the Mechanism 11975)

of heredity: 3nd Edition [74-76]

Ganinen, E. 1.11975) Principles of Geneticss 5h Edition.
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SECRET 0F FLOWERING
by

D, P. G. Abraham

Lecturer, Botany Department,
UniJos.

A flower is a thing of joy and beauty forn ever. 1§ we could
dictate 10 a plant to produce (Lower at owr will, we will be the masterns
of nature. But it is still a mystery as to how a 4Rowen is fonmed, even
though many workers have put fonth various theories. The problem of zthe
physiology of §Lowering has bafflfed the Plant Physiofogist for a Long
Zime.

Flower formation signifies a transition from the vegetative Zo the
neproductive phase of develLopment. The vegetative apex 44 induced 1o
develop sepals, petals, stamens and carpels instead of Leaves.
Thansformation of shoot apex from the vegetative to the neproductive
stage of development is probebly the most profound ontogenic change 4in
plants, A number of workers hove studied the effect of factorns Like
nutrition, day-Length, Light intensity, temperature, ghowth period and
otherns on the differentiation and growth of vegetative and neproductive
parnts grom the shoot apex (Chinoy and Nanda, 1946; Pule 1961) Stewarnd
(1961) considers a study of the influence of fLower inducing factons Like
Light, temperature, howmones on the shooit apex as very important because
it 46 the seat of all subsequent growth and differentiation in the plant.
Wandlaw (1961) Auggested that the development of a succession o4 diatinctive
§Lonal ongans is nelated to the changing matabolism o4 the shoot apex.
Duwing heproductive differentiation the shoot apex shows marked Monpho-
physiological changes, including a change in the growth and develoyment
pattern, matabolic drift, enzymic patterns and change in the gaowth
negulatorns and 50 on. Photoperiodism and Vernalisation theatments
profoundly influence ghowth and developmental pattern.

The effect of cold on the induction of 4Lowerning is called vernalisa-
tion, the temperatunes which are effective Lie between zero and 157,
Generally the aplical meristem 4is the necepton site fon Low temperature
treatment, Lang (1956) has induced §lowering in different species that
nequine vernalisation such aa Cavnot (Daucus Cauwrota), by theatment with
G A (Gibberellic Acid) without employing Lower temperature. There are
neponts that other growth regulatons Like AA (Ascorbic Acia on vitamin C)
are produced by vernalisation treatment which ultimately helps in fLowering.

In 1920 Garner and Allard in U.S.A. showed that a variety of Tobacco
(Nicotiana tobacum) called 'Maryland Mammoth' could {Lower only 4if brought
under shont day and Long night condition. This 44 known as photoperiodism.
Plants are classified as Long day plants (LDP) and shont day plants SDP)
depending on the enitical night (shoat night and Lona night nespectively)

R
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The Leaf 46 considered the ongay

4Lowert §onming substance - once

a ﬁﬁamﬂ honmone.
4 shont day plants can prevent

peniods nequined gor inducing 6“’%
that neceives the stimubus jrf."» o "e’ b
calted Flonigen ( @ hyp "'ﬂlwmc; m;me/oéod 0
. /3 . .
The intevuipion 06, Fiz :‘!l:aée Light breaks involve OWQ white
vWﬂ.fi-t of it i ned Light, with absorplion spectium ot
et : -ned £ight of wave
g60m/h., 1§ exposune ned Light < ﬂoL@Owed;y. ga/;n a shont daf’ plant
e, o e&tgéﬂlawvm
Length 730m/h, the inhibitony o8 the hed far-ned

i &
o to.Mfd 'Uglvtu’s zﬁ:z.mz::‘w‘z,hn;gmdmme is a chromo protein
Twmt:tb‘ﬁﬂ;;fdj li'lu w0 stages as ned Light absorbing fonm called
:::a Pgeo and fan-ned Light absonbind gorm ;ﬁz Zﬁ;":tzzz;d o
Bonthuick and Hendriks (196

1) 4n u.S.A. pos i '
plants ned Light or day fight produces P730 the active pffytachf»ome which
inhibits the induction 0f fLowering. At night the P730 44 reversed z? P60
and consequently the content of Anhibitory P7'30 5@&@6‘ and the synthesis
04 4Lowening hormone begins. This {eonak ALUHUA?:UA m&qu.eé fnom the Leaf
to the apex vhere the gene fon diffenentiation L4 ‘actwa,ted.‘ But what
s this special §Lower formina honmone? Does it interact with the genetic
matenial DNA? These are contin problems sLL conghonting us.

tichniowickz (1961) a Polish worken hos highlighted the dmportance o4
eLopment 0§ plants.

asconbic acid (Vitamin C) in growth and dev
Progessor J. J. Chinoy (1962), an Indian worker has put fomward the

Aseonbic acid-Nucledc acid - Protein metabolism concept 0f flowering.
He has atso studied the effect of vennalisation on ascorbic acid (AA)
production, A parallelism between M production and photoperiodic
induction of flowening is atso studied by a number of other workens too.
Thene are evidences which suppont the fact that AA 44 continuously
being fommed duning gennénation as well as photosynthesis. The nole of AA
as an electron donon in photophosphorylation and oxidative phosphonylation
8 also studied (Mapson 1958; Aonon 1961). Vernalisation and
photoperiodism help in raising the Level o4 AA at an eawlien date in the
4h¢fot apex companed o the untreated nomwmal plants. There is overwhelming
Considerable evidence has acci-mi‘rwmy gLy e,

s nubated by now to highlight the impontance
0f §nee radicals in the process of enengy thansfens (B 1961 The
?x«édauue neduction reactions Anvoluing ;m,w/vdl 0 d_eeuw i
An tuwo steps (Michaelis 1946), The ‘:yl:te}l”ed,(::,t § %mov?é proceeds
eLectron transfer is a fnee nadicar Th ' ‘ Az‘tep i L
dehydno-asconbic acid (HDHAJ, 4 /ui'h ‘/’— firee /u?du:a!, of AA is the mono-
the energy poot (ATP poog) o/ the 49 o fee radical contant augments
m%tabo&l&m. Leading to d{émc”“u&éﬁm and consequently higher
with asconbic acid and Consequent! Z? %48 obaonved that Dhs compLeses
electnons help in the actiyqs f ¢ exchange of onbitaks by their mobik®

§ DHA qnd foLllowed by RNA synthesis

the induction of fEot
Light, the active compon

Lon [d

_
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(chinoy et al; 1969]. This nesults in the acceferated production of
stuctunal proteins and enzyme protein of the cells dwuing the perndod

0§ reproductive differentiation; and the nate of cetl division and
fonmation of growth centres arc increased at the apex. In fact the switch
4nom the ondinany mitosis to meiosis at the shoot apex .is made possible

by the change in nuclear constitution due to napid metabofisms and a gLower
emenges instead of Leaves.
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which was once taken 4or ghanted, has
ety. Vanious natwral forces - §Laod,

ommudty over time and will
t dnastic 0f these natunal

In necent years oul environment,

gheat concent to s0ci!

become a subject of
¢ shaped the biotic

dnought, §ire, ete. hav
continue to do 80. Fine has been one 04 the mos
fonces in Nigeria. on a global basis, tire and man - sepanately and
together have had a tremendous impact in shaping ot altening workd vegetation.
Eire, thenefone, has pecome a subject 0f great intenest, not only among

but also anong conservationists.

biologists and foresters,
fine to mankind has been a subject of

over the yeans the imponiance of
tuwnbulent debate. early man appreciated kire and used it in many ways for
his well-being - for funting, orazing for
to jentilise 4iekds, favouring certain plants

Pecently, the attitude

domestic stock, cleaning of fonest

gor agriculture, producing ash
over othens, eliminating undesinable plant materials.

towands féne changed drastically. Within a few yeans ire was widely
considened an insidious enemy nather than a usedul 4niend. This change 0f
: attitude was catalysed by nechless bwwming and by extensive publicity which
‘ dramatised onky the harmful effects of 4ire. However, the pendulum has begun
2o ; , .
swing again, and it has become {ashionable to re-examine the beneficiak efhect!
0 . o . 3 )
§ $ine. e now necognise that fire affects all the inter-dependent components
0§ the ecosysten.
In Nigenda, bush burning i
» ng 45 com {
ik ommonky found in the Nonthean States 4in
savanna grassland predominates. Th
et ’ - The phenomenon of bush 4ire ocewrs
y during the dny season - that is bety
” - ) veen the period of November 2o
buany. Burning of sovanna grassand has be
it i, i en caused by eanly and modern
ponianeous consthuction, ot
, ete, {
A widespread cause of bush

burning was man. In
b many thopd Fd
pleal grasslandy man may have been 1
e onby

Ampontant sounce 3
of fire (Beydenstein, 1947, Budows ks,
; » 1966; Fosbeng, 19601
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With this easy-to-use tool, man was able to create openings in the forest,
convert fonest to savanna, and change forest and bush to open grassfand.
Fire become man's finst gneat fonce with which he assented widespread
Anfluence over a considerable pontion of the face of the eanth.

The physical nature of grassland fines is simple in comparison o
g4nes in mone stratifdied vegetation types. Rapidly movi_ng\héad §ines
consume most of the vegetation and often develop broad §ronts because 04
the extensive and unbroken tarrain and the continuous natuwre of the fucls

many grasslands. Fines spotting ahead of 4nonts are mone chanacteristic
0f savannas where volatile woody plant elements contribute Long-Lasting ambers |
that are neadily transponted by winds. (Unight, 1972). Gassland fire behavioun ||
44 not only affected by the prevailing winds at the time of bwwing (Byram,
1948) but is also influenced by the direction:and angle of sLope, Local
winds, dragts, and conventional movements created azs fines build near each
othern, and menge. These 4actons nesult in the temporary intensification of hirc
the development of firewhints on whirlwinds, and sometimes in the production
of firne stonms (Scroeder and Buck, 1970). 1In addition, bush fires produce

a navow belt of glames and pass napidly because of the Low growth, open
tevain, Level to gently holling Zopoghaphy, and the gqeneral presences

of winds. The highest temperaturnes are usually produced well above the
ground at the apex of the §tames and above, and are dissipated by winds.
Woody fuels and Larnge accumulations of grassland Litten take Longer to
consume and therefore produce higher temperatures (Comrad and Poulton, 1966}
Have, 1961, Hophins et al, 1943: Stinson and Wnight, 1969; Wnight, 1971).
Heat conduction tonds to increase with the s04L moistune content. The
buned sunfaces wanm readily and gencrate whirlwinds that Lift ash into the
air. The blackened 804l surface 44 known to absonb solar heat, thereby
causing higher temperatunes than are produced on comparable unbwwned s0ils
(Daubenmine, 1968). Some postbwin s0il surfaces may actually reach higher
temperatune grom direct insolation on the exposed and darkened surfaces
than they did duning the fine. As the new plant cover begins to develop,
the blackened surfaces deterionate. These changes might create favourable
gnowing conditions by §inst promoting wawun soils that stimulate speedy seed

genmination, sprouting, and anowth pwticulanly in cold seasons (Adeinan 1955;
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Lifman 19633 Aadiey @ Kiccikheder, 1963;

con uvfullvd and the
cos temperadunes that

cuntis, 1959; Shemreich ard
frowing season
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proghesss, ash tagon ned:
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vegetation but occasionally inel
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s0ils, moisture conditions, fire frequencies, and burning times.
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) (Jackson, 1965); ot t
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The, namoval by force of the
Growth

. of the s0ik moistune content and fhe cccurrencs 21 pracipitation. Incressed
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) contains nitrients that one

Langely unavailable dor growth wntil nularad siowly and incompletly by decay,
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. ot napidty and more completely by gine. Soils 4 b
have slightly higher PH values duz fo he nelease of al
(Bakdanzi, 1561, Cook, 1939; Doubemidne, 1368; Ehnenreich and
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prefer the emenging growth of postbuan sites, not onky because it £4 mohe
pakatable but because the reanowth offens improved visibility and a better
chance of detection and escan: fnom predatons than the tall grasses of
unbwwned sites. ALso, thene erc neduced numbers of ciks, mites and glies
in the open bwwed sites. .

The presences of neewwiing disturbances such as fire favours grasstands,
savannas in negions with clirates capable of supporting fonest. Repeated fires
promote ghasses at the expensc of woody species, although a number of woody
plants axe extremely fine tolerant and cven gine-dependent. Woody plants
have difficulty eatablished qrassfands, particularly if the ghass-
fand is heatthy and subject to necunning fines (Lemon, 1970: Pearson 1936;
wilde, 195§). The fire maintains vigoreus herbaceous growth which successfuily
competes with the woody specics fon space, moisture and Light. Grassland
burning may neduce the number of woody species present, but this is wsually
044set by a cornesponding incresse in hexbs. Annual grassfand species are
encounaged by bunning, provided the fines occun at the approprinte times.
Seed production, germination, and seedfing eatablishment o4 annuals as well
as perennial species ane promoted by 4éne. Many perennial grasses and
4onbs ance capable 04 vegetative neproduction.

This trait aids the colonization of new on o4ten arcas, as do
poiiination and sced dissemination by wind which are also typical of
anassland specics (Voge, 19469) vegetative neproduction gives competitive
advantage and helps species te swvive catastrophies, including 4ine.
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IMPORTANCE OF THE STUDY OF PLANT PATHOLOGY

bur

Dr. C, . AKUESHIT
Lectuwren, Botany Department
UniJos

Throughtout ages man and plonts have been intimately associated, and,
Stakman and Haowwan (1957) apily mphasised this impontance of plants by
thein assention that "Man occupics this planet as a guest of the plant
kingdom." Indeed, the three areat necessities of Life - food, clLothing,
and shelten - and @ host of othen products are supplied in gheat part by
plants. An adequate food supply is, and has been man's most outstanding need.
In the (ast analysis all his %ood comes from plants.

Clothing and shelter, the cthen prime necessities of Life are derived
in gheat pant from plant §ibacs and from uwood. Wood s used Zo cure diseases
and xnelicve suffering ane to a areat extent plant products. Some .industries
arne dependent on plants fon many of thein naw materials. Conk, tanning
matendals and dye-stuffs, the cils, nesins and guns used in making paints,
varnishes and soaps, and perfumes: and aubber - one of the most outstanding
matoninls of modern cdvidization - axe but a few of the valuabfe products
obtained {rom plants.

Thus, acconding to HEEC (1952) the production and maintenance of an
adequate supply of plants and plant products have a profund influence on the
ceonorie and social Life of the nations of the Wonld.

The dmpontance of "plant public heafth" is becoming increasingly
nealdzed in necont times espociclly as it has become obuious that eveny
arpeet 04 human exdstence depends on ample and negularn Aupplies of plants
and plant products.

(nfontunately, however, o swipnisdng diversity of plant diseases now
causcs inmeasunabie damage fo chops. Discase dn plants L84 an injurious
physdological process caused by continued ivitation of a primary causal
facton, exhibited through abnoamod cellwlan activity and expressed in

chanactenistic pathological conditions called symptoms. The plants which
sufber 4nom discascs nange from fhose which have been cultivated fon

thousands of yeans and which, dwiing that time, have evofved into a wide

nange o4 varicties differning maikedly from thein wield ancestores, to those
plants whose cconomic possibiiitics have been exploned only necently and whosc
potentialitics as chop plants have handly beaun to be exploited. They

range fnom the major cash caops which usually requine efabonate and

expensive processing, to the sivple plants ghown 4n every peasant's garden.
Thus, with increasing demands ol a growing workd population focussing mere and
mone attention on cacps b a vitil sowrce of food and raw materials the present
global wan on plant diseases scems most appropriate. The plants that have
neeeived the attention of plant pathologdsts and protectionists include
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cotton, sugan cane, cocoa, collie, MEC, nubber, c4ii palm, coconut palm,

' e .
tomato, jute, cowpea, peppen, reize, midlet, tebacco, yam, cassave, Guineq

i, I'uu{‘a. m_:,t thee ‘Au.ga/t : + cannots, petatoes, cocoyamd and many othon

T 4 =y . - clsashene 4 =
plants groum fon economic purposch hene o MgeMa ond edau in the
worfd. o
Prant discases may be coused by bacteris, fungs, varLses and nematodes,
There are alse rany non-pancsitic diseases of plants and @ Lot 0f wonk
is now being done to elucidric them. Ouite recently mycoplasmas and
) on implicated as equts of paants discases.

mycoplosma-iihe onganisms heut
Wakken (1957) has nemaniod thot the carlicst hnoan accords of plant

discases may be found in the 010 Testamont (Gen.d1:23; 1 kinas §:37; Amos 4. 4

11 Chon. 6: 26; Deut. 28: 27 licq. Z:16--17). In thedc voASLS references

have bzen made in the histony o the anciont hebroes 0 bughts and middeus oy
which the people depended heavidn,  Theophrastys

ke occurrance 0f crop maladics,

e of their causes and cunc,

Zars capressed consddenable
confused as

cereaks and vine crops upon
(370-286BC) also noted in an-i -t Srcece,
but could only speeulate cs t o
Even 4n the Middie Agcs many o/

anxiety about the appeananc. of n~iint discases, but vone quite
25 i e of their cous~. ~~:nts. The discovory of viruses ad vimes
diseases was shrouded in spoow.-tions, which, wene af wrst, {ariacious, and
at best, dubious.

12 was only 4n 1892 thit ') Russion scicetist TYANOVSK
corron disease of tobacco pivts caiicd "Tobacer Uosmie” cowd be thans-
mitted to healthy plonts by ¢ sap fnow discased 1 alten the sap
been passed through 4ilters src o one ugh to rerovi
Since no Living onganism gho oot of this sap whon ¢
Dutch bactericiooist, BELJETTVC", nofonn.d to the indoctious material
Anvelved dn zhe trasmission 1 iy diseasc a5 a
[4.e. infecticus ving fwls), 12 vas ruch atin that Scientists mealised
that this sap contained som. (n
gdven the Latin name *Vine, m2oning "Poison”,

Ti = i z o - o &

- ;1"- §inst devastating boor cven denir by a singic pathogen wns neconded
an 1845 4n 1neland who fun 7
n the {unius Phytophthona infestans ravaned tange
acres of poteto plants and Phecinitated the hy { :
- } ~HeE he histonie great famine of Tnedand.
This disease stilk continues *0 4y 5 oops: : ‘ i ’
© A0 0e a mejon disease 04 po ( ) L
= ) pofato in the cool
humid negions of the Lempers e zongs, cwen though it 4 ot '
Une & ugh L1t {ton hot, ;
abeyance throunk the opmap,ieny s, Fnnioidng el e
e : erRum of funaicides gng chemicaly
AL through the ages o the s .
& S PRent day, qnegg attention |
focussed on pi Hicnia, $oia s { ntion has been
@ A es, tn (844
on the yicid of chops and . .. ki /: ! Landmission, dympzoms, ef4fects
3 S8 i of thei 4 -
Loped 4iekd 04 Scicneo - PLAAT > TMOLM; WA CONtROk,  Thus the newly deve
) L GY -~ 4 2 20
healtl; and moductivity of o, PRy conconned with the
o R planty

Y showed that
wants ev
tho Amaciost hnoum bacterds.
wdurcd on o medium, th

Contanium vivum Lid dum"

clious “dving perticies which wene then




Plant diseases are {numenable and vary in severity, causal agencies,
and symptomology. A aneat riany o4 them have been studied and documented;
many others have been observed and neponted but, to date, no serious studies,
as such, have been conducted on them. As a nesult Literature is not
avaiiable fon what should be a comprehensive World Swwey of plant diseases.
This poses a challenge which, the young pathologist should take up seriously
with a view to contributing to tlis arowing and enviable branch of scicnce.
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VASCULAR WILTS
UASCULAR WILTS
by
Ko&r Folayan 0dunkarii
42h Vear Student

Depantrent. of Botarny,
UniJos.

Plants in general ane subject o attack by a forge variety of plant
pathogens. Uniess the mode of action of these pathegens Ls undersood and
methods ane devised fon their control, the costs fo society in health,

comfont, and economic well-being are enonmous. A sound understanding of the

minciples of phytopatholoay and their application fo the puwblems of niant
disease contrnol is necessary fon maintaining the Level of productivity of
plants essential to the welfore of mankind. (10}

Whetnel (13) proposed a precise dedinition of the concept of disease,
that senves as a Lonical basis fon study of plant pathoiogy: "Disease in
a plant consisis of a series cof harm{ul phusiclogical proccsses caused by
continuous innitation of the plant by a primary agent.” 12 is exhibited
through morbific collulan activitu and is expressed by moaphological and
histological conditions calicd s mptors,

In bacterial vascular wil? ‘iseases, invasion and muitiplication ane
within the xylem vessels and 224c in the adfacent parenchyma. Initial
entry of zthe noot on stem is throush wounds on by insects. The agdected
plant witts, and may die. On cu*ting acoss the stem the vessels arne often
deen o be discolouned and {uil cf bacterin which exude as a viscous slime.
The prewse cause of wilting i: not clear and it has variousty been
atinibuted to toxins which darane the Leaves or increase thein permeability,
stowing up of the transpiraticn stnean duc o the physicat presence of
Large quantities of bactonin oy bacterial stime in #, vessels, gelatinous
rectie substances which entes the vessels fnom adjacent dig, rgandsed
parenchymazons cells, and othen causes (1),

" “W‘&kuy hat bactoria can be digtnipupeg in the thanspiration
Stheam 20 vanious pants of the piane P~ p

9 the seeds, and 4004

Anfection might onginate in
e i way, Somg bacton;
iak Pathogens which
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nonmally attack parenchymatous tissues can probably invade xylem vessels

as desendibed by Wickens (15) 4in bacterial beight of cotton caused by

Xanthomonas malmcumum.: Bactenial vaseulan diseases include maize wilt

(Brueinia_tracheiphita) and vt cmmack disease of willow (Emeinin Sakicis)
Uiiting has been attribut d to several causes.. Fowitly, Zoxdie

metabolites produced by the pathooen are eawviied upward in the transpiration

stream. Toxdns in vascular wil: diseases have been exiensively investigated £

tomet o Wil cauwsed by Fusanium cxysporun fp. Lycopersicd in which Gottlieb

(5,6) showed that toxins méaht be involved., Gaumann (7) ot al. have
Lsolated three toxdns from culturne filtnates of Fusanium oxuysporum §.sp
cycopersdied - Lycomunasmin, fusaric and vasinfuscarin. Secondly, xyLem
viasees are blocked by the pathosen itself ox, more probably by viscous
substances (perhaps peetinaccous) resulting from degradation of the cell
arcls of the vesewlan tissue Lrovectic enzymes- and possibly by cellufases
and hemécellulases - produced b the patheqen. The brownish discolouration
o4 the vasculan tissue; a characsonistic of many vascular wilts, has been
attnibuted to chanqes in phovo wetabolism. Thidly, the transpiration
stneam 44 neduced due to the ‘cwation of tyloses within the xyfem vessels.
Beckman o al (1) suggest that trelesdis and ged fonmation are basically a

defensive neaction o4 the infcet d plant and that in susceptible plants

tylosds 48 inhdbited on delaved. This inhibition &8 perhaps due to pathogen
metabol idon whick, when presen” in suffdelent quantities, neduce the plants
capacituy to produce the growt! roawfating substances which bring about tylosis. A
Rapid tucosis thus confers rcsistance, slow tylosis susceptibility. This
interpretation of tyleais as n resdstance mechanism s questioned by Dixon

and Peaq (3) on the grounds that tyloses in tomate plants attacked by

werticilliun albo-athum always appeared aften colonization of nroot, stem

andp_ oz n xylem by the fungus,

When (12) showed that thicac ane mone than a scone of diseases incited by "‘
forms o4 Fusariun oxgsporwn sciiecht in which the pathogen, {nvading mostly
through the fibrous root systom, 45 preseit chiefly in the tange xylem

clements. 1t is genenally agneed that in some instances the production of
collubolytic and pectolytic enzimies by the pathogen can result in blockage

of the hosts vasculen system b vtialiy hydnolysing the cellulose an
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pectin of the host coll waiis with the xesuitrg ook Blacking: The
vaseular system (14). .
In @ study of witt lincited by pusariun oxgsporm §.80; Liccpersic
tomato scedlings groun dn quartz sand cultune(z),
that development of the disease was enhanced
or a high concentration of nitroaen

(sace.) Snyel and Hans. in
Foster and latker (4) showed
when a Low concentration of potassium
was used in the minenal nutrient supplied the host. A high concentration
0§ potassium on nitrogen had an opposite cffcet. Tecent investinations
aning the mechanism of witting in tomate plants infected with
Fusanium oxysponun 4.8p Lycopersici have peinted to vascular plugaing as

a majon dacton in impeding the translocation of wnter and mineral salts in

zhe host (9).
The §ight against plant discases is continous. The ultimate aim o4

plant pathology is to banish destructive plant disesses.

far from attainment. Desnitc the fact that more proqress has been made in

But the aim is

understanding and controllinn diseases during the past centuny than in all
o0f the previous centunies combined, many cid diseases contirue to dedy
control and new ones are continually arvearing (16].

1t is becoming increasinaly evident that plant diseases ane very
shigty enemies and that {undomental nescarchos arne needed to wlucidate
thein complete nature and to Zcaan how bes? to counteract thein deleterious
effects. The fact that discares stifll cost many relatively advanced
countries Like the U.S.A., Eritain, China many miliions of Neira a year
48 eloquent testimony that ruch mone must be Learned about thein natune
and control. And the need fon control iy 4an mone acute in food-deficient

countries than in those that now produce y
ApLus s,
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FUNGAL DTSEASLS OF CEREALS Til NIGERIA
FUNGAL DRoerots.—

erneals nain chops of the arnass {arily (Gramineae) groun by
man ucﬂoad uﬁ" 2&"1 fon his oninals. The 'cz’-.u.‘l'a_ are ﬂz most aﬁw
sounces of plant food fon rmar usually providing il stable diet. The
nains of most cencals are used ‘on production of beverages Mamum,
gwt and Liquons. They are also industriolly used for production of stanck,
aleohof and glues. The ttra cor b2 used as dodder {or construction

of houses.

The principl cencals of !geria are Pice, maize and gonghum,
{theat, although rct a thopi is nwum successively in the sahel
savanna hegion of noxtionn Rir

Ceneals Like oth-r plants in aeneral are atlacked by various
pathogens causing verieties o' diseases which may be 0f some economical
value. The result of the diterse may be exsrzssed in reduction in yield
04 the affected plant:, deicwmctior of the riant on on refardation o4 its
growth.

%
(24 of ceneals 4n Migerda,

{ge 04 these pathogerdc
12 mavimum production 0 cereal crops in

engm

2} ae0d b

The pathogoiic fuigi are ~roat
contnibuting £o thein poon hun
fungd 48 therefote required ‘on ¢
Nigeria,

Seed R _and Serding Blin'ts

Many fuigd can invade Aovghuer sceds and cause darcne to the peam
4 2de. Aorgis a oi7h Lo gode) L 1w endos

and embyo. 20 Ut ik @ 804L endosperm are cspiciniluy susceplible fto
Lnvasion, and slinlt inivar So the ared ccat provsdos onie entry by pathoners.

i "&uﬁr sorphum sicd, bur thrae most commonly
$ible fon mest nots nne seocics o0f Fusarium
L Las.  Thedr entry is lacie ditated by caacks
h ANCRC L5 gome uf(dcr.c.: that diroct invasion may

VAT, Spicdes of Puthium [especially in
ok ':;z wmontant s04T-borne fungi cssociated
it oo (he seedling may be attached ot s0il Level
,,l.,liw‘“”cj 4 ad dn the case of attach by Tusanudm
e T e attach seedLings even wlien 77y
and Heninthosponivn ane nero- .. t:mf’%’@', Some specics of Puthium
ing seedling liave dark noel | ,cnqaed”zéw‘a’ dymptoms. Coats of
plants are often stunted cnd b comy wgwtﬁwm' and upper pontions of

On purplish on both.

Root and Stath Diseascs

Chancoal not is causid by 1
This fungis can couse o cop, o 2ehovhoming phagoogq (Yanbl
dasping-o e a connles IT orptomy Henble) Ashby. »
The s bntons s s K0 0%, and df\r—n? 108 of st el
choun and ston ipgr 2 ZW0URh 10045" apd ghon? 0f stalks (Tarn 1962).
wnere net ceauny, reaften advances into the

Red not is 2 1iap)
G. U. Wilson, the 4.y :’:zf{ eaus.d &
with Leaf ﬂnﬂvwcnn.sq-: .

ne ! i
e, Maten sooked gpg,
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extennucly if tssue nean the nodes ane affected. Injection may eventually
encinele the entine sialk, Resistance to ned stalk not is the only
praetical metiod of control,

Fusariun stall not caused by Giberefla fujikurod (saw) WOL
(Fusaum moniligome) (sheid) his Been nepo cause stalk nox
and othen derage 2o sprghum in several countries including Nigerda.
1t 4 believed that TNC Funcus makes entry through hoots, moves through
the vaseulan systen duting condly stages of plant growth, and fater attacks
the pith (Tutlis 1951 quoted by S. B, King). Tawn 1962 neponted that
songhum which show sore tolerance to charcoal not are also tolerant o
Fusarlun monilifeme o .

0ther sl borne fungé dmplicated as causal agents of 10014
and statk rots ane Conticiur noL/sii Cunzd and Conticium solani.
Downy Hildew

Several downy mildew fungé have been neponted on sorghum, but
downyy méldew caused by Selerospora Songhi Wilson and Uppal is the only
one 04 Adand fdeant ceonomie <mportance, 1t 48 known to be a common
disease of furt {n teat Adnéea including Nigerda.

it~ e

The rowree of Pruimany infection 48 80iL-boane oospones which
wenminate owd dwade noots of secd@ings. Systemic infection foflows
ad plent itteclilonotie,  Infcetion can gu’l plants in the seedling
slage, A whide doway anowth corposed of conddia may spread to healthy
plants and initiate a sccond, non systemic, Local Lesdon, phase of the
Linease,  Mon systemée indec*ion may continue forn sometimes if climatic
copditioge are fuvowutbie and onténe Leaves may be hilled by this aspect
o4 the dlvcasc, dleavy sccondan: infection may cause a thind phase of the
Lesoase wiich do systonde an’ clonactenised by stneaking and general
chionosds nf unper Len 14 thew unfold from the wonk, Tnter veinal
Lissues bieore heetntic a cal shredding foLlows, Systemically infected
sty acior g o onet head bt they may produce heads which are eithen
partialie on >ompio? tern o, Sced borne transmission of Sclerospora

v wd 0 Lhely dmpontant din Mbw)wm'&&

soxahi ¢4 fnoum ?

RO fungus ovon Cong diatances,
Mes ¢ e domny milims 4a obudously the most practical method
contn reval aandtation and chop hotation also have some merit
(r vedue ' ng fra il (nfectdon,

ooy " Dawra nace ) Seaghum show some nesistance fon downy
‘wtned s and Weasten, 1196¢).

inthosponium have been reponted to infect
~0» The mos common and Likely the onfy one
causes woone Loshes, il twiedeum 44 neponted in most songhum growing
¢ and riid, hunid weather favouwrs disease develLopment. Plant may be
attached and kAL in the seedling stage giving way to poon stands,

Leat Lesdon we typheasit clongated, Lesdon gencrally have
pigmented marging with Zan coowred centens which become dark grey to
Live in colowr duc to the prcsence o4 and abundance of conidia. The
incidence ¢f Leaf blight can be putly contholled by nesistant vonieties.

Sooty Stripe

Cooty stnipe b caused br “imulispona sorghi. The disease has a
wonid wide distaibution, but ix Aually moke devere £in areas of high
humcdity, Finst symptoms anc woton soaked spods which may become colouned
bg h(':,.t-r(_q,nunt& “Leadon ﬂ(’/ AT contadn AED'LDdO(‘.I’Hﬁ M.’h«LCh bear conidin

and Laten supesgicdinl seldenosia cnopean which can easily be. brushed off.

The ohanoetenis v e caused by sclerotia, generaliy on xne
cuon Aws ace of Loaves, i - “he disease £ts cormmon name and can be used

o dostinawish this dosease | ¢ eaf blight.
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s it s 00 s, B ST
r’:gguiﬁ, 6oundmﬂitagbout sape/wwt of the 2706 wonkd $orghum entiries

werne nesistant,
Anothen species o0f Ramulés qwg%w._%
causes a commonly ocowring Lozl Spox in Nigeris it W1 ‘TGM“"“'-"J”‘“’
been found on matenial fnom othon parts of Adrica Asda ( o .
Lesdon nanely exceed 4 mm in diameter, have red aatand‘omd.«.n .
wsually canny a few sclerotia which are scattened over he Wdc::awm
central portion of Lcsion, Observation at Samaru uad.l.c.gfc dnzm »
disease does not occun commonly 04 scoty dtripe on entrics of wo.
songhum coflection (King 1975].
Other Songhum diseases of _’.umii.niu;gaiabcladu xough Leaf
spot caused bzmﬁze fungus Ascuchy ta songhina (Sace) and has been reponted
2o oceun in most tries whore sorngham 16 groem (Tare 1962), The
fungus causes circular leaf spots generaily cight coloured or reddish and
may not have distinct bonders. Very Little is known abeut resisiance
to this disease. At Samanu, Nigeria, o considerable amount of variation
4in nreaction Lo this disease has been cbserved in the worid sorghum collec-

Xion,

Rust (Puccinia %Mm, oceuns in Néigerda, but not usually
Ampontant. TE & foi on The under side of the oider leaves, Primany
Inocubum anises as aczciospones cn altonmate hosts, Puccinia oxaiis,
and secondany spread may continue by means of Lredic,  WosZ piome
pears around postulfes. Tileospores maw ox may not devedop

usually apj
adfacent 1o uredia in postule,
Grey Leaf spot of sorghum is caused by Cercospora sonqhi ELL and Everh
and 48 wide spread in counthics with worm ard oF émﬁ""{'hzwxamu&::
4 by veins which may

symploms ane narrow Lesdons, somevhat xestricte:
neach 2 o 3 em in Length, Infection obse in Mdgem is most cormon on

Leaf blades but may also occur on Lead shonith ~od urper portion of stem.

Rice (0ryza sativa)

Rice 48 an impontant ccrocd crop in Migeria. 12 is produced all

(on

over the
One of the fungai diseascs that attachs aies :
disease. The dis 3 iy LS ndce i the f.\q_aA‘l
ease 44 caused by Py M'z‘:"’dbfbsw('r{;h/

distributed in almost every area wheke ric ormon
; ‘ Ny area ¢ e 45 qromm ¢ elald e
mmé a‘éwlzt: gfe ae/w'u pa;usa 0 the plant, 12 i most campi"l::mvlf g
shen & attac Leag's blode and the meck, but it iy atsy (s
{ shealth, nachis, the Jounts of the , and the a(’unej’m .

. Damage is most senious when the ng {
44 attached. The blast Eesions anncﬁanﬁk o:eﬂ:: fef, the $Lowering stom
gmh-l;&om necrotic areas ore jonmed, {aten becoming b i

oiem not, and the panicle {abls oy, gipee 8 black, the tissues
neck phase of the disease. ; » S the typical baoken

Blast is generally considoned to be the Principap disease of ni
04 nice

owing Lo its wide distnibution gpt ; Duetiy ectio
often nesults in death o e i tisencss.  Eunly' ;
§ the affeeteq plants,  Paniop, {n%‘ﬁ «temi:
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Methods of use in controliing blast are the use of resitatnt
varieties, cubtwad methods, cnl the application of fungicides; a
cembination of these methods od nonmaily be used. Seed treatment
with benoriyl 205 a.i. + this 9% has neplaced mercuric seed trentments
and 48 active against Pynicuiinia, Cibboredla, fujikurai and .
Coclikoboius, Antibidfics AT in contnol 0f blast include blasiicidin -
and Rasugamyein. Edifenphes iy alse effcetive on blast.

Brown spot disease of rice s of oncat impontance {n all rice-
growing counties; fada, Amerien and Africa ineluding Nigeria.

The fungus causing brown srot is Cochiiobafus miyabeanus
(Sphaerdales). The dmpernfeet stage 44 Trechslena Onyzae. The fungus
causing brown spot .is capabic cf ajfecting the coleoptile, Lead blades,
Lead sheakths, and glumes but is mosx cormonly scen on the Leaves. Spoi
§arat appean a8 minute brown dota, iater becoming elfipsoedal or onal
to cireulan with, when fuily deveioped, a Light brown, fawn, or ghey
centae and dark or meddish orown margin. Yellowing Leaves and die
back may adso be a symptom. The disease 4s seed-borne and seediings
arown from infeated sced becone Liighted. The disease can cause heavy
Lodses.

Sponcs genmdinate, under frvourable conditions, within a few howrs
and fonm hyphal which penetrate dinectly Zhviough the cuticke and
opddennds, on through the stromaza. The 4ungus may swavive for two
to three yeans dn infected plant pants, panticulanty the seeds, and Lt 4s
{nom dnfected seeds that the discase often stants.

The ancddence of brown tpot 48 ciosedy comelated with mineral
nutnition: careful use o featilizen can do much to prevent the disease.
Appiicalion of open-health fuwuance sfag containdng silicon, {ron,
magncaium, mangenese and phosphete 48 effcetive £n controlling the
disease, Resdstant varnicties offon the best means of contnol. As the
brown spot fungus (8 scedborne, secd treatment with fungicides in
sevenal countides.  Precdminary investfgations in Tbadan, Nigeria have
shown thai mancozcb 508 a.4. (an/1/10m"), ?btabt,{c{din -4 4% a.d.
(Ig/1/10m") and thiram 65% a.d. [23/1/10m°) have good potential as
folian sprays gon the contrel of brown spot. The antibiotic polyoxin
A 48 veny aetive against this discase.

Stom nod and éuvegulan ston rot of rdce are ceused by Magnaponthe
sabvinid and Heiminthosporwim sianoddeun vedety dvequiane.

The ampioms of both discascs awe verny similan.  The main
diffencnces (s that the sclenotia of H. segmoddewn van. inrequiane
are nhegulan with noungh sunface whercas those of M. salvinid

ane sphordcal with a smooth swrflace. -

Stom not s one of the more sendows ndee disease as fan as yield
Losses ane concerned and can be sccond to blast in its sevendity. The
discase is akso ingluenced by the nutnition of the nice plant, excess
nthogen favowrning attack especiaily if applied canty.

The control measures against both stem rots are by néee of
nesistant vanicties. Fungdeddes wne not widely wsed for control the
disease, As Zhe fungus perchn in plant remains, buining 04§ the
stubble and straw Left in the field aften harvest 48 an added precaution.

i3 caused by several spzeics of water

moubds, the main oncs being Ac spp. and Pythium spp. other organisms
causing scediing diseases dnclude Fusariwn spp., MeZninthosporwim onyzae,
Rhizoctonia spp. and Conticiwn ro (A2,

Damping off disease of rice
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Vanicus {ungieide
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thod to control the
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4 by Sphacelia MULCAOCT
Funous masses ropiace

daw - Like scerctions which after
method 0f controi 48 known
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othen than use of resistant vordeties.

ZEA MAYS

MATZE (en Indian Corn) i3
and one of the main food planss
native of the Amerdicans.

r
f

m

The majon disease of 1

vinthesporiur carbon

1 impontart concal caop dn Nigeruan

tnica., The maize plant 48

st /

inciudes Leal blinht caused by
fenf blioht i ndho sporiun

Helinthosporiur furcicum, A0 T i
caf spox caused by i
case attack the Leavis nesuc ir”

2ead

These neerotic spots on Leaves

grainfiiting (Jones 1976), Two tupes of Pust discnse of maize
Puceinin 80 y

necognised all over Lest Adnice,
onigin, causes Little damage.

; appeared in 1950 from Uppern Sencyil o

Afnica was mone serious but hes row

n consadenabls maag
to neduction in photosynthais durndng
e

ki, a nust of Ueat AMpican

oWy & .
ﬁkﬂ%‘ﬂ‘ @ contral lecrican spocios which

quickly spread throungh trhopical

Lost its virulence. The use of

nesistant varictics and eanly rionting one the beat means of combotting it.

Conn smut is caused by Ustiiago moudis,

This funqus atéects the

Leaves, stems, tossels and cobs, TN Fubens of blach spores Py
ve V3 LCR hu/(é ”g

and spreoding.,
Generally only individusi
should be uant imediately,  Scod

preventing its outbreat,
Uheat (Titicum) sp.

| Wheat has been taditionnii
in nonthenn Migenia 4on e

. Stem nust caused by Pycej
diseases of great comﬂ

Y

on unknoon Length o4 timg

via anapinis 4p

s e adfected,

sekection 44 the g Suted plants

only means of

cultivated in Schek and Sudan Zones

Mitici is one of wheat

appRarance Gf stem nust o/ % s (1
the fokkowing yeon i "ogcc:hw&to': jhe 1962-3 C(lczzgrlw't!(lm”(‘d mﬂ
0, A defia apd Ain

danmens' chop,

alll pleate %
altock eame von peanted with

the

R ST

e jin 'IOW(:,\I(‘IL about 70

Y 1oLl and coysed Littte Los,
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percent of the
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ol venioty oy tost. At Sokoto the
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H . 2 'y aecorded
Broun nust (Fuecinid ndita) 44 frequently recorded, |
mostly on thf:ui’ite o A Z'WH "2"?" reaches wﬁco?"f‘i"d‘fﬁwm
Andnes: L ! teose smut o Uwu' § wheat onoe
on an m&ﬁmﬁ Qs 4t scason © m (:,m“imcm
sanitany measwres prevented the smut fnom eAta ) £
M~ A thorouah understandi
o mafl d crops dn NAGUUA. A th-. ugh u .
WCMMMCEA?A”MM'&ZOM; o4 ccpnomic importance L0 -45- .dmvm
:.lf'll .inme thoin yeanky 7ie' f, E4fdornt should be uj‘:’-u;plf" to ,
investigate those discasch “hic %Wnﬁqmztﬁ : ‘Edcé’; als.

5 cinia qrorrmins and Lead DGRt SF caus
%ﬁ;m&{m‘)’:ﬁ} e Th. oomples. A aood uMJutamunq of Uu;c
comm Zc'fmu 0f coneais wili widin the insinht into the systen of
‘"‘t‘szw of the conecis  the tocal fanmers. The best control
0f the fungat diseases 9f core A m-eﬁ/: zn‘c;“t}n{ m’wi,‘xumu

Leti 2 44 ian-on rumber 0f Mégerdan farme o
varieties are mzzazzf:u : u. x mbor B e e o,

SULE poor, ai &
dhaulege;AcmpupMMP' .
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CONSERVATION AND ‘AN GEMENT OF NIGERIA'S SOILS
by

Sl T. E. Joshua
Prinedpak, Federa ¢ ool of Soil Comservation, Jos.

Soil has genetic and e fonal definitions. Tt has many uses and s0
its functional definitions cre - any and varied.

As nelates to Agricutune, it can be defined as "the medium in which
water, air, heat and Zight vonk together to allow plants to ghow*. Apart
{nom being a sounce 0f nutrients fon plants, it also provides mechanical
support,

18 {8 a veny dmpontant ne ural resowrce on which the Life of mankind
direetly and indinectly depends, plants being a source of 4ood, fibre and
shelden which ane some of thc bosde necessities of Life.

S0, unidhe ain and vt o which cireulate and are only scarcely
temporany i at all, especdalln in the case of ain, is highly destructible.
The causes of destnuction can be both naturally and antificially induced. The
ehhects of the natural causcs, cxcept 4n occasional cases of e.g. earthquakes,
are genernaidy insignificant bocwae unden the natunal conditions, a state of
dynamic equilibrium €4 xeached ot which Level the 504l can stilL be very
"productive”. Man's activiiios din the struggle forn existence, disturb this
state of equi€ibrium nesulting {n its desthuction. These activities increasc
with the increasing workd popuinifon. Only about 30% of the earth's surface
constitutes the continents. /A iohge part of this cannot be used because of
InaceessLbility.

1 have 40 fan been trning Lo point out the wrong impression by many
people that the workd's and capcedally Nigerda's s04l nesournces are unbimited.
14 man is to survive, whatever remains of oun 404l nesources must be preserved

and if possible, nestone these already damaged.

Soil comservation Lnvelves everything done to preserwe the s0dl for a
high and profonged productivity. 1€ 44 essentially good 504k and crop manaqe-
ment and embraces more than just the prevention of soik Losses by erosion.
Consciously and unconscious’y, {4 conservation 44 accompanied by water

consonvation. Soil conseavation also includes such practices as inigation,
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abine/sodic 3048 04 cownse, @ sodl can

Land drainage- and neclamation of
be conserved for non-agriculine UAA: B .
The couscs of destruction ~nd Lo in value of the seid for agricultural
purposes arc:
(a)  Soil Enosion: which is the physicas nemovel 0f 804l particles which
also i;:;&a_u:c; of nutrients 04 all the various types, the most serdous
that affect agnicuttunal value ¢ the s0il and the most prevadent but Least
noticenble 44 sheet enosion by which the topseil is romoved.  The most
noticeable is gulley erosion which is very commor on the Jos Plateau and very
spectaculan in the Agulu-Nanke crce 0f the Anambra State ard in Imo State.
Detaiis of the various types cad the processes of erosion are out of context hois,

(b) Soit degradation/deteriorati v by which T mean the desatruction
Tn Some cases, it precedes erosdion.

0f the

structunal aggregates of soils, The

movements of water, air and heat in the seil are aéfected. Roof penctration ca

alse be adversely affected.

(c] Loss of nutrhients in the soil thwough ercsicn, leaching, crop removal with

hanvesting and/on burning.

Such phenomena as flooding ond salt accumuiation in s0ils render them

useless even 44 only temporaniic.
The facters that agfect the rhove phenomiona ane, as said

and man-induced. They will now be Liscussed as they occur in Nigonda,

conkien, netunal

| latwal Causes:
: Some 0f the natural causcs ~ne climatic and nelded Lactoms. The elimatic
factors anc naingali and wind. “aicfalis ane aeneraliy very intensive. They
cause enoséon and in the case of rainfoil, aso Leaching. Migenin can be divided
1o into 2 (s 2
I ughly three zones in this %.spect. {1} the South whene radnfalld is very
teavy and akso along the coast whon: tidap o caus '
(2) the so-called middie e e
s -l iddiebeit whone hg noy ;
5-7 ; nains are stisk relatively heavy but with
months dry period and 44 wind cnosion afso
oecurs; (3) the Nonthenn Sahel

against { :
erosdion but the Agulu~-Nayng 08, ane undoy
Voo very

th)umqh ulhich {’LZ v { L ’ | ., ww |
egetation i nemovad and these combined with
, the san Y

T
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hence porous nature of the sod cnd the undulating nelicf, make the area

very susceptibie to scnious crnsion, 0n the wlateau too, hainfalls venry

tonnential and the neldef is win- d, The high amount of rainfall sometimes

nesults in flooding in these cnors.,

In the middee-belt tiv v actation is neduced to secondary forest

mixed with anassland. There is - 's0 intensive cultivation. These cause

exposure 2o the influence o4 ~ai ‘all and wind.

In the Honth, the scanty winfall does not allow the growth of enough
vegetation cover and this in add *ion to the genanally sandy s0ils make them
(the s0iis) very susceptible to « “nd erosion. Salt accunulation in s0ils is
assocdated with andd and semi-ari  nendons.

"ui-dnduced causes:

{a)  The dndescrdminate clearing wmd b anina of bush and forest which are

characteristic of the svste of faxming 4n this country expose the 504l

{o the hazands of rain end @ ind.

Soil enosion and degradation are enhanced
Leaching of nutrients an' /45 through burning oceun.
(b)  duvengrazina as &t occurns («yoscs the sodl having the same effects as
outiined in (a) above.

le)  The cormon practice of x mevng all the crop and crop hresidues also exposes
the sodd with the attend &  noblems.as above.
(d)  Tn some pants of the cow.tr where mining takes place (c.g. the plateau

o4 the Plateau State) a <ot o/ agrdeultuwral 4048 i exposed and destroyed.

14 takes yeans to ncatore 1 s0ils in these areas.

(¢)  The making of unconnected meunds 4n oun fauming system allows free swiface
movement of water £n betiicen them thus causding erosdion. In some cases
when nidges are made they wi: made aleng the sope and this enhances
enosion.

The probloms enumerated above resulting from the 4anming practices do not
mean that our farmens ane compicte s mindfess of thein environment. 1§ nothing
else, they hnow when their crops pilds stant decreasing and so0 they "shift"
to anothen place. This 48 "shi tii7 cultivation” on "Land rotation” which some
schoots of thought condemn but v.ic’ has ity own advantanes under cerntain

conditions. The soils are Left ‘o hegencrate.
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ne can obsaave fearaces

swuedmmammmuuw. o
(eultune. Shadood
constructed Long before the =" 2t 0f medenn agriculiune. G004
especiadly xround town-
innigation 48 st i » sod alona streand especially aroun
irnigation is stL being proct sed
ships whene uits and veget-h. 5 @re GRCCTL
The :---uch-talked-abeut < inirum % no-tilleae systen has been dn
practice 47 “he sandy and §ict
The « vernment has bee: «

weas 0f the northown part of the country,
e of the problens and the needs fon soid
consenvati-n s far back as ti. [idtics sspecially in the doamer nonthenn
and eastenn negions of Migenis. Euinm o, tome slate novevmonts have
804k conservation section of the Winistry cf 4 niculture. The Federal
Department of Agnicultune has t! Land Resources Divesion which 48 charged,

among othens, with the nesponsibacity for s0il comsorvation in the countrl,
A lange sum of money (4 vetu ry yean {or soil cornservation by the

Depantment. Prefeasibility st s of the Agulu-Nanka disasten arcas hed
fne o4 the major

been done and work i3 at the ‘»s/ ' stage im the ~rea now.

constraints to the developmen® . | proqress of soil conservation 4n the

country 44 shontage of manpou.r.

fundon and the middle which ot 2ded din greates membes Lo by
11 48 with this in mind that the

The mos? crucaal cadre o s2aif ane the

on project
sites than ¢ ‘uigh Level calibr of stail.
Fedenal Soii ~asewation Schocl  Jos was estabiished in 1965 by the Federad
Ministry of - micultune in ceajunction with the (SP10 whe phased out in
1972, 1t si.":d by training junion {eved manpower but «n 1973, it stanted
trining the 4iddle fevel manvow » with a Uploma cortificate in Agadeud tune,
specialising in soil and water coschvation, A comprehensdve counse in
basdic s0iL science, s0il manancmint and enndneering aspects 04 soil
conservation i taught. 04 couns  the sehons :p .
" :j/,ch luu faced and stiil 4acing
B bw; " ;ew Md_ung 4tad§ and Lack of space
Y R B . On Lt by the state govennments,
) ' VO Mllonitiey, the uniusnsitine and
private organisations, A 84te hex been qopyy
made fo devetop it sdoonest, H i st
o Howew n, if
able o satisfy abl the manpown

WAVSiLLeh . UNTFE ang ABL e

WL B tahe time fon it to be
wds 4 : 8
N this figkd. Some. 04 oun

offen e ([
| WAes in goip conservation
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and nelated disciplings even at the postgraduate Leved. They Wikl provide
the high Lo oo manpower needcd,

One otiion majon construint is the nefatively &ittle on no education
04 owr fax s who unfortuncts i axe also peasant and s0 cannot agfond the
expenses o' some of the conservition practices required in some places.
Assocdated oith this 48 the shovage of manpower in the field of exension
which 48 an °- nt of education o/ the farmens.

Ourn sociw and economic 5 stems also constitute a problem. Some 804l
condervation vractices, for then to be economically applied, need to be
appeied on o ‘ange seale. The Lond tenwre system whereby Land 48 owned 4in
some places by indivdduals on groups ef individuals prevents this Lange-

scale application of these soid conservation practices. Exaples of these

cxpensdve practices include consiruction of terraces, diversions, watercowrses
and sometimes dams and ponds 4on the storage of water.

Avant {nom zhe nelatively hiah cctt, they requine a highly skifled knowledge
fon the desdan, constrwetion and maintenance. This does not mean that thene anc
no sdmple seic conscrvation punciples and practices that our farwmens can
casiint underadond and apply.  Uxamnles of such practices ane:

{a)  Crop maragement which &nciudos:

(4) plant readduc + nagement
(4) weeddng at the right imes
(444 ) cnop rotations

(4v) stadp cropping

{v) mixed cropping

(b)  The no-#/ lage or réndmur-ti lage techneques of cultivation.

le)  Contrecied Livestock grazing.

(d)  Contourn widaing.

le)  The use of fentilizens and o hen chemieals Like pesticides and henbicides.

Conclusion:

The Larne size of the cowin', the magnitude of so0il conservation

problems ane sucl. that the country stAl has a Long way to go.
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S04l conscrvarion puognammes have te be ticd ue with soil, hydrotogic,

s0do-cconoric and biologic informations.
Where some i available, ther cre hoorded.

made. Succ: 4 only noquines doication and honesty of rurpose Lt all oun

Theae informations axe scanty,
However, 2 start has been

1 wish you continue Lo organdse yourselves

duties and - _anning phocesses.

as at now . £n futwre to contribute your homest quo

( proacavdng

5 o 7 ; ;
{ and whon our odl duies

this all-ir sontant natunal nesource - the sodl. 1

up, the s0i< is what will nemain {on us to fall b
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CONST™"  ON AND WANAGE' - 9F NIGERIA BIOLOGICAL RESOURCES

oy

. SHA,
Plunu.r d u.{e 04 ficen,
xcm(’. Candins,
(L:’ ! Life inig, Jos.

(that £ KLological Rescune?”

One may define a biofogical nesouwrce as
that which ¢ _ has access to ond nrovides a means o an ability to meet and
hand€e a 8i:a lon - a biolog'cnl stock that can be drawn on.

Biolog i nesouwnces may ho -alssed as follows:-

1. MNea “newable resow: .t which go with continuing exploitation
Coie roak, oik and coscs.

2. R able nesowrces which though can be threatened to extinction
brr cv

n-exploitation or destruetion through agrnicultuwre and
¢ ooments as happowe hen 4fonests/habitats are destroyed - are
nee.t thedess nenawabic, examples: plants and andmals.

THE NEED FOR ""HSERVATION

As for o nenawable acsownc s, there 48 very L4ttle man can do by
way of consesvition. It is @ thing that these have to be exhausted
at some stag th use - no me*t % how welk planved the exploitation on

MR

exthaction m

In the « of the rencwars. - nesownces, only wunplanned on over-

exploitation v threaten o i ‘o extinction othounise nenewable resouwrces

arne hene to ton to fast dnd. ' 0dtedy.

Conserve 1 of the bloleccn . nesounces then {s an attempt to preserve
or maintain * enawable biolerical nesounces so that present and futwre
qencaations r K80 have aceess “o them.

14 you * ask the quesiici why conserve at all? Then T have this
to say:-

(a) So once put 4t et Meveny Living thing on canth is unique,

on - ncae, 4t may nev » neplaced, £t 46 a part of what

Sci i sty cald the qenetic pool" the gheat neservoun of Life

on “h.  Evolutions . d unknown combinations and mutations of
qen # within that nescrveus wikl centainly produce fonms 0'6’ Life
in . to come that we annot know about now - conserve to

mad): it the genetic poot,

(b) Recs-cion: Wildlife il panks have become good places fon
nels - con from the diuviu, nodsy, busy city on town Life - in
fjac. o odlife centres [ov . become the sign of quality in owr
env. ent. Not ver o ong ago Pendediliun mould was simply

'

neg. - ' as that mould ‘~ond on bread, but today it is man's

sup/ blessing An thc field of Medicak Science. On the other hand,
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. 28 2 : 53
. dnuit Drosopli a was oAce just anather wild cxaanism byp
24 g 357 The ouinea pig which was byg

is today invikuable in genctical studies. . :
:um«thm si£d animak s ne iawaduable as @ cuedal ally &n man's war

tten of pride fon past and present

- le) Posterii- - 1t shoukd b¢ = -
,‘I.\;.{MM Zo leave berind for cx arand children what nature {e4¢ hexe

for us on eiloved ws with, 170 0o be very ceniminal of us rot to {cave

' behind anytlirs, if not all.
! (d) Economéic - Many Long-tonr -=omamic advantages may b derdved ox gained
throvgh wild?i je conservation by oy ef:-
(1) Teur1sM - Foreign Exchume
(2) PROTZIN - From game creopind
(3) TIMCER - From Foresi Produce.
(4) LIVE ANTMAL TRADE - Tr+_ign Exchange
(5) HUWITING - Foreign Exclrige
(6) BUSINCSS AND EMPLOYME' T - Fircawm/amunifion®
Photoghoplyy, Transport, Sho-, Hotels Tropics.
The quesiion now 48 how o wi comverve bielogical resousces? As
stated above the nenawable biocr-/:al rescurces (Feuna € Filona) can be
threatened to cxtinction by unn zined on umcomtrolicd exptoitation. As would
be the case whon large-scale dos wiction through bad agrie practices and
settloments, whin fonest on haii' *s wre destroged without thought of replace-
ment - thus proventing the deveioment of forests and other habitats. oOver-
§ishing and cvor-hunting may o i coad to extinetion of animais.
To conserve, therefore, wou. . mean an attempt to eliminate aii the

threatening {ocions. To do this
1. the bush fand on habite: is delined and demarcated by a cut Linc.
. 2. An attopt is made to ~nbe Laws that woudd discourane oven-exploditatioe
Hus o measure of protection to the piants and animeds in thein habits
> 3. An artempt is made to en’once the tmas g0 made thus stopping
Iranscression and encl x- ~chment,
For somc axi 2he one albd
~ e ’.:"‘“' these f""‘ Ll that may be nequined. But in most
nc/’,te pesrtive protective | “2tunes by way 0f propen eddective manaaement
plan would have to be draum an., “ocemented,  Thig tive thmy
. . positive management

A Inventony: to find whor — )
il of W{e (plants ) )
Zfé Zl:’mw fha gece’aphical it ceoloadicat wm:; u'o::d a:‘";/’"f’é:" L'
e food coven and watc: nppy; { these specied
¢ in the distnibuzion of the playts ,.,,qu : ents; what seasonal changes do 0cd*
B Comsus: 20 fing out how - avmals,
) : muc! vifdpico
o Produciive wildbife envinany:y thc}f: :;m?w how much habitable
and waten nequinoments and thei i + how
“nibution,

.

-

:‘:&-\

Ry

mich food, cover,
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Cc. VYdiedd

smdnation: to dotnmine on assess anmual on yearly production B
of the plants wwd animels - ossers anmual increase in wildLife in relation
thein food/ .1 nequinements.,
D.  Déagne: 't Interpret whe ! s wnong with productivity bejone concfuding
whether the " "dlife populatic: + ane all that they should be on that they ard
something o v than they shou'd be.
14 prointion &8 somethin othen than it should be, then the explanation
must be sou' . in the envinons i*. Diagnosis may then involve the foLlowing
three steps.
T, Reonition 0f the '~~tons operating against the vardous species.
2. [ citdon 0f the ¢’/ cts of these factons.
3. Clr.ing the Limitirs 7 -ctons.
E. Contro.. ""at 48 2o be done 18 a result of the autcome of the diagnosdis;
and dnvolve ivironmental manipuontion on modification and manipuation of
andmal numbcrs - thus a thoroun!: knowledge 04 the envinonment L8 of primary
Ampontance.
Nigendan Pac 14 o4 Wikdlide Conscavation and Management

1t is v to necogndse ihot the entine economy of the nation 48 connect
with the uscy to which the Land it put, Tt {3 also well te recognise that
those cands i od to the procuction of Li4e necessities will be wsed 4or the
production ¢’ '8¢ necesddtic:.

Wiided/ o Conservation/Pro fuction will be secondany except where the valucl
04 widdiide ooods the values ~° othen potential fomms of Land wses. Thus
the cxistone wildidfe deper [+ oon the present and futurne Land wse, and
this in tunn ‘nds very muel v the futwre population trend.

Thus be = any serdous coc ' denatdon 48 adven to conservation and
wtilization © " Ad resourecs of ul area, 4ts place among othen fonms of
Land use mus wedghed alongtid soclo-economice consdderations, to discoun
whether a g4 type of land 4n - ~dven area 45 being wsed to the best
advantaac. . essentiak to icn what At 4s capeble of being wsed 4or and
how much o4 7 ‘lere 44 in the v and dn the country.

This nec in 8 a comprehensive swavey ¢f dand capability and use, specdfdic-
aliy designec ++ a basis fon Land e and nesowrce planning fon agricubture,
fonestny, mao exploitation, nccreation and wildiife.

Do we hev  tuch a set up £ He country?

0then co etwvation problems t*em from the fact that fon wildlife
consenvation o susceed on swwiv.  we must be able to show in concrete terms

")

that conserva Aot pays, that wi sowrees ane bainging and will continue
to brinag econcic netwwns, othencise compeling economic fand use will
onadually nedi.c. the nesownce ad indangern thein future.

This givi @ =ise to the prob.en o4 how to make biclogical nesounces and
wieas contrnibut maximally to Lo nation's cconomy without adversely aggecting
the consenvaton o4 the resounce.

Thone is *l- need to educaic the ignohrant public on vatues ef biofogical

o ( nuopl od Live 4in the remete rural
consenvation. -iice most of th ople conceune
arneas, educat v by the T.V., Nuws napers, nadios and posters may not as yed

P

be effective.
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EDITORIAL

The year 1978 was an important milestone in the history of
the Botanical Society, University of Jos, Nigeria, because it
witnesscd the birth of the "EUPHORBIA," the annual journal of
the Socicty. The first and sccond issues were of high quality
and I have no doubts that this issue will offer even more
reading pleasurce

With pleasure the entire members of the Editorial Board join the
student body of the Botaniezl Society to pay tribute to our former
Head of Department, and Grand Patron, Professor GeKe Berrie who left
us for his home country. s Grand Patron, he was a source of
inspiration to us and did everything possible to encourage the
production of the "Euphorbia." We are happy that the new Head of
Department is giving us maximum cooperation and is in fact exerting
himsclf to sce that the Botanical Society retains its enviable
position amongst other student organisations. The "Euphorbia' was
created to be a forum for promoting the exchange of Botanical ideas
between students and staff of the Department of Botany, and for
stimilating and cncouraging students of Botany and Biology in the
irt of recading, rescarch and writing., It is also to be a means of
informing the reading public about the roles and contributions of

the study of Botany in the Socictye I fecl particularly happy about

our achicvencnts over the ycars because, the "Euphorbia'" has
improved both in quality of materials published, in the quantity
produced and in its circulation. I t is my pleasure to inform the
public that, the "Buphorbia' has now gained an International

Recoqnition with the Nigerian National Serials Data Centre, Lagos,
assigning it on Intcrnational Standard Serial Number, ISSN:
0331-7994, We are indebted to the various people who made these
achievements possibles The articles in this issue, still cater for
various shades of Botanical intcrestse I hope you will benefit
immenscly from the information contained hercin, since they hilight

the results of the works of eminent and thoughtful scientistse

I am grateful to all those who have contributed manuscripts to
this issue. My indcbtedness goes to our advisers Drs. Co Oo hAkueshi
and P. Ge abraham, who after reading the initial manuscripts,
furnished us with good commentsy corrcctions, and suggestionse I am
most grateful to thosc Companies who advertised in thce "Euphorbia

for their financial supporte I also owe special thanks to

Mre Fapuhunda, S.0. the former Editor, for his willingness to take time
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on numerous occasions to discuss with me special problems on the

publication of this issue. It is 21s0 with great pride that 1
commend ous Homorary Life Patren = Mr. Jack Tilley Gyado for pyg

keen interest and munificence to the Society. He is no doubt,
single-handedly, the greatest sustaining associate to Botaniga)

Society, University of Jose
From our readers, I shall continue to welcome suggestions hig,

may help to improve the quality of subsequent issues.

THANKS o

AKPAN, TRANGA Uno
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GEall) PATRON'S  ADDRESS

1 consider it my proud priviledge to present this grand patron's
message for inclusion in the third issue of EUPHORBILA, being published
by the Botanical Socicty of University of Jose The Society maintained
a folrly high standard for the two periodicals it has already issued ,

and I am confident that this third issue will still be of a high
standard.

The enterprisc shown by the Executive members of the Botanical
Society 1s quite appreciable. In the same vein, I feel greatly
impressed by the enthusiasm, cocperation and honesty of purpose of the
members of the socielye Their ccordination and harmonial cohesion with
the staff of the Botany depart-ent reflects upon a good omen for the
bright future of the study of Botany in thls University.

The Botanical Day for the 1978 79 academic ye'ar was celebrated
in o highly sophisticated and dignified manner. The quality of

porticipation in  the function was quite high and the appreciation

cxhibited by the perticipants and guests was manifested both verbally

nd financiolly.

Tt in my pleasusc to commu.icate to the readers of the periodical

that three Ploncer members ot the Society complcted their under-graduate
studics quite satisfactorily and they have gone to serve the nation with
the 2enl, wisdom anl the aptitude for knowledge they acquired at
University of Jos. Ve feel proud o their performance and congratulate
thom for the marvellous success they have achieved. They were highly
henoured and qlven a ecplendid rend-off by the society.

Ihe prizes zo qenercusly cponsored by Mre Jack Tilley-Gyado were

awarded to the DBotany ctudente or the basis of their excellent

perfor ne un!versity convocation. It was a unique

opportunity which we

o qreatly appreciated by the authorities,
The University authority expresced deepest sense of gratitude to Mre Jack
Tilley-Gyado for sponsoring the awarde

While concluding this message, I wish that the Botanical Society
and Department of Botany, hand in hand; gain strength in 1980 and in

the years to comea

DRo Co Me YaQUB
G HEAD OF DEPARTMENT
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g OCCASION

A CTTATION ON MR JACOB TILLEY GYnDO ON THE ;
o THe LIFE PaTRON.GE CF THE

OF THE CONFERMENT ON HDM GF Tz LIFE 2 C2==—=—=

THE CONFERMENT ON HDM
BOZANICAL SOCIETY OF THE UNIVERSIY OF JO5

by
The Botanical Society CUrator 1579,
MR. FRANK KOLn ODUN I

Mre Chairman Sir, Vice-Chance<llior, Honourable Commissioners, My Lery
Your Highness, Distinguished juests, Ladics and Gentlemen, I present g

Tilley Gyado.

Many share the view tnat groat men arc born, some bulieve that
greatness is trust upon men but mary schools of thought hold it that
men achieve greatness, But indeed great men are known by thelir great o

It is a matter of orthodoxy, and in fact, befitting and right that
honour should be bestowed on this industrous and illustrous lNigerlan fx
: lives.

his services to the community ln wric

f one of Nigeria's most
ley Gysdo. He was born undur the

lucky star of SAGITTARIUS on 15¢h December in the year of ocur lord
Ninetcen hundred and fourty four and after a successf ul primary
education, he had his secondary ducation at St, Michsel's Colle G
hliade between 1958 and 1962, From 1964 to 1965 he resd for his
advanced level papers at the Federal School of Seience s Lagos. Mre Jadk
Tilley Gyado was not carried away by his rich parental background., He
realised the essence of self endeavour and went in for a University
:::atM- He was & student of the Ahmodu Bello Univerity, Zaria from
to 1269 where he X
e came out as one of the first five graduates of
titution in the Department of Botany fter his Universi
A ey e «after his University
» 7€ served as a Leaf Rescar Mana ) Tobae™
A — ger with the Nigerian Tol
Company to 1972, Indeed, Mr, Jack : ist
by ings ) . Tilley Gyado is a botan
upbringing and interest, ang helped in arch
In the Leaf Department of the tobacco production and rese
¢ Nigerian Tobaceo Company, Zariae

"Diversity enh J &
e Gya:;:(.s stability,w 1, 1973, Mr. Jack Tilley Gyado
it © Organisation a the Group Managing Director
attended ini i
e orqmuatthe University of Rome under the auspicics “%
dons  Here pe Obtained a Magtept d i
ster's degree

Inte
rrational Management,
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SAnomdar e

1 think, it Vs a Cont..mporary Phi_losopher who said "Men who
want their names mmcrtalis\_d should always endeavour to do, so either

by ‘their ‘rémarkable contnbutions to their immcdiate 1oca1:|.ty, distant
environs or to mankind at 1dr<]\.." bo xt was then in the year of.our
i Lord Nincteen hundred and ul.VL.nty ‘1v;, that Mre Jack Tilley Gyade
Jestablished tuo collegis n.xr\_ly, The Tilley Gyado College, Makurdi
with over 1000 students and the Tilley Gyado College, Ihugh with over
500 students. In these two Colleges he laid  emphasis on the study of
science with Spwccial Stress on Biological studies. Being a lover of
his profession, Mr. Jack Tillcy Gyado cstablished two parge farms at
agasha and Kebbi ncar Makurdi in the same year, 1?75 to Fgomte %
agricultural Practices. ) o

(It dis worthy of mention that Mr. Jack T..ll-.y Gyado is a member of
many lcarnud socicties = Merbef of the Institute of Biologists, Londonj
Marber of the British Institutc of Management; and an Associate Member
of the Nigerian Institute of Managemente

It is our hopc that he will be  the first Nigerian to establish an
indigenous Botanical Garden in Uigeria. The importance of such a venture

in terms of knowledge and matcrials cannot be overemphasized.

Since the inception of the Botanical Socicty, he has shown very

keen interest in the society and has mede outstanding contributions

townrds the growth of the socicty and the cnhancement of Botanical studiese

tr. Jack Tilley Gyado is an indefotigable philanthropist - he has, to
his ctornal glory immortalised his name in the University of Jos by being
the first Nigerian to award academiz prizes for the best Three Third Year
Students in Botanye By all standards, ladies and gentlemen, this is an
aceaunt of a man who 1s committed to the welfare of his people and mankind
at larqe. Tt is therefore in recognition of his interest and contribution to
the well=boing of his fellow Nigerians, and the advancement of Botanical
¥nowledge and his keon interest in the Botanical  society, University of
Jos that this society has dcemed it fit to confer on Mr. Jack Tilley Gyado
the LIFE P.TRUNAGE of the Botanical Society, University of Jos.

lire Chairman Sir, LL is with profound pleasurc, therefore, and by the ‘
authority of the Executive and entirc members of the Botanical Society of the
University of Jos, that T present Mr. Jack Tilley Gyado, a Botanist, now turned
Business Executive, a distinguished citizen, a charismatic and respectable
gentleman, a friend of the community and Philanthropist for the Conferment of

an Honorary Lifc Patron of the Botanical Society, University of Jos, Njgcriae
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oENT'S DESK

FROM THE BRESTIE ——

o OUORB TR )
As the third volume of our annual journal wEUPHORBIA" is ready
iver my presidential Message with great joy,
for it has become a success inspite of overwhelning initial difficul

"E AN S
It was in February, 1978 that the maiden issue of "EUPHORBIA" made its
ppearance as the first academic journal in this University,
WEUPHORBIA" is designed to broaden a layman's scope
genuine sense of obligation to the
1 time Biological Scientists by

for circulation, I dcl

remarkable 3
Among other aims,
of knowledge and also to stir up 2
Nation, in would-be and alresdy ful
gearing thelr efforts towards meaningful rescarch worke

goals, I call on all BSotanists, in all
the advancement of Nigerian
Phycologist,

In pursuance of such
institutions, to make tremendous impact in
Technology as one could specialisc 2s 2 mycologist,
Geneticist, Ecologist, Bacteriologlst, Falecbotanist, Plant Physiologist,
Plant nnatomist, Plant Taxcnomist, Plant pathologist, Plant Biochemist,
Plant Breeder, Wood Techncloglst, atce Thanks to the Federal Governsent
of Nigeria for creating the Ninlstry ~f Sclence and Technology, which

and I strongly beliewe

projects.
awweh work would be a necassary

would sponsor and co-ordinate rese

that meaningful outcome of the resc
technological take-off .

launching pad for a succeasful

Cur new students, you are wh tr, the Department

of Botanye .ccording to Profe A edueation
should help the student to understand man and the world anl also equip
n find outy

him to do some worthwhile jobe" Definitely, as you will so
the department in conjunction with other departments runs a good
programme designed to prepare and equip you for the role you are cxpect®
to plasy as Botanists. I wish you success in the great task of grazind
in this intellectual green pasture. and as you battle with your
academics avoid being socially amputated by allowing the academic work
insulate you from the activitics of the Botanical Society.

. “:; :tudcnts and staff have been living amicably in our

D » Indeed, we shall count ourselves i
humbl‘_* and hardworking intellectuals as our le:ky o
benefits as hybrids resulting from inte]), I
between the students and the staff o
grow from strength to strength, y
Ure Co Ma Yaqub,

cross—pollination

Mey this cordial rclationship

we pledge our un:u::r P iy of matios
ocal support in your cffort O
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build an academically and socially strong department. I say a warm

welcome to our new members of staff and hope they will join us in the
happy band wagone

My congratulations go to my predecessor, lMre ataga, for his

tircless cffort in projecting the image of the socicty within and

outside the Universitye To all of our final year students, May God crown
your cfforts with success in the fast approaching degree examinations. I
must not end my message without conveying my special thanks to our
HONORARY LIFE PaTRON, Mre Jack Tilley Gyado for his kecn interest, moral/
and financial support to the societye. May God reward him a hundred-folde
To the members of the Editorial Board and the Editorial Board idvisers,

¥ work is impressive boyond adjectivese

accept my simple congratulations. .nd to everyone who has contributed

in onc way or the other in making this publication a success, I thank you
l1. Finally to our renders, this third volume of "EUTHORBIA" is ready
for your consumption. Have a nice timc reading ite I hope you will

enjoy cvery bit of it.

(XN
LONG LIVE THE BOTANICAL LWIETY OF UNIJOS |

CLELUS CHIJIOKE ONYEBUCHI
PRESIDENT, 1979/80 SESSION
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FOREST PRODUCE_CONSUMPTION IN PLEl ST

REFERENCE TO_JOS

by -

.semota S. Ze
ird Year Botany Student

1 of forest products in Nigeria is

expected to double by 1985 and desand will become more difficult to
meet owing to diminishing yield from the forcst. Consequently, wooc
use should be rationalised to seduce e amount of wastages and losses
occuring as a result of agencies of wood degeneration. Possible means
of improving productivity should include correct selection of specles
and provenances breeding of hignly yielding trees, good tending,
use of fertilizer and choice of tne best rotation to supplement the

the natural out-put.
.

The present consumpticn leve

ere Sudan Savanna Vegetation of Nigeriag

Plateau State lies within v
and Jos Plateau is situated 10% and 80 50~ at an clevation of about
800 metres. It is preserved as s highland area by gr anites intruded
into the metamorphic rocks of tre Basement complex which in many places
are covercd by basaltic flow. This edaphlc factor only supports
Savanna species from which a large population of the forest produce woul
be expected to come in this Savanna ares. Howover this reglon is not
endowed with timber rich forests and the productivity of the natural
vegetation is extremely low, Results from research isproved s11vicultural
techniques in recent years indicate that these savanna species may

eventually produce the wood to mect the need of the local population of Jot

Forest is used in many different ways. Wood came out of forest and

wood product market provide principal markets for the output from $naustris
plantations.

FIRE wOUD YIELD:

) i]: the savanna region of Higeria almost alj firewood consumed comes
:::m J::gen::: t:::ar;.a woodland, but at pregent the proportion SUPPued
locally. It used to bcv:r:riﬂu. R T o
improved because of the 1'—L SR o e qraduuuy
B ‘ p antations which have been cstablished by the
partment, and th rural ¢
most of their wood requirements frop the
appl%cablx.- to Jos City where firewood 'ﬂ;b
: .
particulacly kerosene have to pe supplied

ommunitics are able to satisfy
Surrounding savanna. This 18 ™
stitutes like coal and gas
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With the now rate of gas price increase, fircwood is preferred to
the coal which has to be transported from long distance from Enugu and
1ittlc is known about it in the rural arcas.

In Jos, average fircwood consumption per person in the low income
group is almost thc same as that of the middle income groupe. This is
because firewood is comparatively cheap. The fast grown Eucalypts on
the Jos Platcau cannot mect up this demand so most of the firewood used
comes from other savanna arcas and arc imported from Bauchi, Gongola,

Kaduna, Borno and wastcs from sawn- wood.

PRICE:

The Jos Local .wuthority Department sells Eucalypts and other firewsod
by the cord at about H5.00 per storc stacked in the bush in the vicinity
of the town. The natives who display most of their wares along roadsides

scll at fluctuating prices ranging from #2.50 to ¥7.00 depending on the

size, soi

wson and the bargaining power of the buyere

The specics used for firce wood at Jos varies from herbs to treese.

Sevanna spocies are:  Iscberlinia doka, lonotes Kerstingii, Terminalia

awicennioddes, combretum micranthum, Khaya scnegalensis, ilbizia zyqia,

Feylantus discoides, Eucalyptus spocies, Uchna afzelii, anogeissus

Ledocarpus, Hymenocadia acida, Bridelia Ferruginea, Lophira Lanceolata,

Trichilina Species, Vitex Diversifolia, Nauclea Lassifolia, Piliostigma

Thoningii, baniclla vliveri Zyzygium Guineense, Prospia ifricana

Iroberliniy Tom ntosa, Pardnari Curatcllifolia, Parkia Clappertoniana

wnid othorsa
Charconl is a by-product in the afforestation projects in Plateau.
It {n uscd in Jos City as housc-hold fucr, mostly by Blacksmiths. This
15 a small and shrinking markct. Charcoal is generally sold in bags and
it has been made in the forest arca under the Jos Local authority Forestry

Supcrvisor. Rural Communitics also supply Jos City. The price at which
a hag of charecoal is sold at its markct varies from place to place and
apparcntly also from time to timce ot Jos for example a bag is sold at
8,00 in times of scarcity especially during the rainy season and cheaper

during the dry scason.

BUILDL.G POLES:

Poles are required for transmission, roofing for building sheds and
for some other purposus. Big building firms usc¢ poles for scafolding
which is gradually being rcplaced by stecl pipese There is a small and
shrinking markct insignificant in comparison with the traditional
consumption, Most poles werc obtained from the palm borassus flabellifer

by splintting the trunk of the palm lengthwise into a number of scgmentse
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cs £ ;stablished

Thisisgtaduallybeu\qmplwadbymwli"“‘\v

plantations which are extracted at "Polc Stagte

As the traditional thatch of mud roofs are increasinaly replaced by

poles tend t2 be replaced by

nd for wooden polc 1s on the 1ncz“*

roofs of corrugated iron, building
sawnwood rafters, yet the market dems:
for fénci.ng and other purposese

Government with the assistance of the U
ood and .griculturc Organisati:
poles per 1,000 inhabitants per

od out by the Federal

ticns Development

[F.0) 1972 showed thay

_

nited ?

Prograsme (UNDF) F
Jos had an average consumption of 2y

year.
SaWN TIMBER:
tate increases the total annual consum,

ns the populaticn of Platosu S
s forust product 1s viry cssemtis)

of sawnwood for Jus beames !

to life, thercforc there 1S 3 £ead
The volume of sawnwood uscd annually
of

be ascertained. The use
neglible in Nigeria, thougn In countr
it can be important. Usually, mcs

3t Scme by tre

of Nigeria, notably Bandel States

There arc supplementary sawnwood £ro

Sanga River Forest Reserve in Ka

Chlorophora cxcelsa, antlaris afri %,
di foliola, celtis zenkerd Torn A 8

senegalensis.

Many of the bigger building jobs in Jos = b cars ¢ by 1A
firms from outside the cities and sor local 114irg firms. T
buy sawnwood loczlly for use in these bu gSe

Traditionally, builders and carpenters, cabinet makers and other
nume, Wi € use s ood For valis .

rous wood uscrs usc sawnwood for various purposes such s making of
chairs, window and door framcs. Sawnwood could a o i for the

ceiling and decking of houses.

Sevanna vegetation covers B5% of
N - n large forost

would bec expected through improved silvicultural technicues and it is Hope

that in foresceat
the foresccable future, wood production in the reqion m8f

increase and may even be exported to ott 5
g ther parts of tne cc untrye

REFERENCES:

le Do te Iyamabe (157
e amabc (1974) The Re o
~=tels of Rescarch in th. Develop

of Savanna po ;
p e J Brorest in Nigerie voe 30
2¢  We Ju Howard (1975} cn . el rie woe )
(1975) Sentral Migeria projuct: Renapilitation &
——eCt i .
Tin Mini
P Hlning Land on the Jos Platcaue

5
e Je Ke Jackson ang ¢ o
S d GeGuiiy Odo (197 o)
19 11973)  productivity of latugst™ 2
Z2nd Pla . Ni‘

ment
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by

ogbonna  Je Ce
2nd Year Student

Botany Depa.r:ni.nt.

T

INTRODUCTION
Growth in plants is not all that a continous process from

germination to death. Jlmost all plants experience some time in their
life cycle periods when growth is tomporarily suspended or at lcast

retarded to the point of not being visizly detectable. This suspension

of growth can be observed in plants pags associasted with cither the
propagation of the plant c.g. seeds oc its continued development such
as the buds. This suspension of growth can be esused by both external
and internal factors. Thus it is this suspension of growth in plants
brought about by both cxternal and intcrmal factors that is normally

referred to as DORMANCE,
Since both the growth of secds and buds can be suspended at orw

types cf dormancy, namely the

sccd

time or the other, we have two main
dormancy and the bud dormancy.
SEED DORMANCY $

radicle throug

Germination is the forcing of the

and is normally associated with phytchormones such
of wydrolase which

Gibberellic ac14 #hich help in ¢

mobilizes different food rescrves. This results *o e division and

cell elongation. .ny factor that inhibits any of these proccsses 1s
likely to cause a state of dormency in the seed. Trus sced dormancy

is caused by various external and internal factors that will block its

germination. Some of these factors are as follows:

INCOMPLETE EMERYCS: In some plants like membe - o orchideceac,
at the release of the seeds or fruits from the parcnt plant, the
embryos have not reaehed @ morphological maturity capable of germinations
During the dormancy state thesc sceds get developed and can t;u n
germinate if other conditions nccessary for germination are sa;'efi d
The state of dormancy in this casc 1s from the time o » L' i

e of release of the

seeds to the time of germination,
PRESENCE UF HaKD SEED COps i
P S COAT: Germination jg not possible without imbibitio?
a gas exchange, The g l
& Prescnce of ha 5 g
by either depriving the sced of wa o et e e durmar‘y

or by mechanically restricting thy

t'.' ¢ i
“y depriving the secd of gas exchang®
growth of the embryos,,

—
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Impermeability to water and gases can be caused by barrier
provided by the cndosperm, the nucellus, the seed coat or the
fruit wallse Scnc members of leguminosae have in addition an
external waxy coverings If sceds arc prevented from getting water,
it cannot germinate because the process of the hydrophilic groups
such as —NHZ, -OH, ~COOH, attracting the dipolar water molecules to

themsclves, making thc macrohydrates to swell, resulting to germination,
will not take place.

also if oxygen is lacking the respiratory chain which supplies
energy in form of #TP for germination will not take place.

MATURATION OF DRYING/AFTER-RIPENING: 1In a member of species, the capacity
to germinate is  only attained after the seeds have passed a pericd of

y time under normal condition for germination. i prerequisite to germination
for this type of sced then, is a pericd of after-ripeninge In grains like
raize, the increase in the ability to germinate run parallel to a decrease
in the water content of the grainse

INHIBITORS: o1l parts of a seed or a fruit  including the embryo o
itself can gontain inhibitors which block germination. These substances
can even kill the embryo if present in large amount. Natural
germination inhibitors, however, do not reduce the viability of the seed
nor produce any growth abnormalities in the seedling germination. Some
of the natural inhibitors of germination that have been identified are

coumarin, parasorbic acid, ammonia, phthalids, fcrulic acid, dchydraacetic

acld and abscisin 1T. Caffceric acid as well as cyanide releasing mole—

cules arc also examples of such inhibitorse

The structurc of some of these inhibitors are:

AT N i

~ \
5 C (&
| ( H i ~ \o =0 H} \Q — C

’ N5 ! e
i | Faruscrbic ac idd bu"“/ trecchic ocid
Feyuliro gord

STHER ENVIRONMENTAL CONDITION:

ipart from these factorr alreat —entioned; specific light and
temperature requirements must be met by some species of seeds plants
before they germinate. This type of seed dormancy caused by the above

factors can be broken only by the specific temperature and light

Fequired by those plantse |



-1 -

BUD_DORMANCY 3
Lateral and terminal buds normally develop on the newly elongated
shoots of temperate zone wWoody plants during ehe spring and early summer
months. But before giving rise to ceproductive growth,
the buds of nahy plant species 90 through a pericd of dormancye
appdars to be brought bY shortening of day length
Low soil moisture, in susmer auiu® can also
Abscisic has besn extracted from the

..,p}.emdfamwmuema

This type of dormancy
in many plant speciese
cause dormancy in other species.
leaves of some plant species like sycamoce
dormancy in such species.

BREAKING OF DORILJICY:
Scarification is ususlly used t2 break dormancy of sceds.
+ tnat renders the seed coat permeable to
4 coat so that the embryo expansion

be either mechanically of

Scarification is any treatmen
water and/or oxygen or weakens
is not physically retarded, Scarification can
chemically. Mechanical scarification involves cither nicking the seed
coat with knife or putting the sceds o in a bottle containing something
1ike sand or fine stone granules. This will weaken the seed coat 50 th
it becomes permeable to water and oxygen and at the same time allowing the
at times mechanical scarificatlion can
rocuss of fecding,

the see

at

be brought by

embryo to expand.
mkroorganisms in the soil, These organisms in
attack the seed coat and render them locosc.

The other type of scarification is chumical scarif icatioms hie

is done by the application of some chemicals that promota germ ination,
Work on this by Doovenbos (1953) has rcvailed that some cremicals such B8

potassium nitrate (KBC3) ethylene, Gibberellin, kinetine and thioures

N - -y
2 8 .Hz if applied on the seeds can promote germination by
clearing the barrier created by the growth inhibitors and other factors

that bring about dormancye

Such chemicals like chlorohydrin vapour, sodium thiocyanat
ttassium thi Sand v €y
rF:O iocyanate, thiocirea, carbon disulphide and dichloro ethyl
ave been used to . oro ethylene
E control bud dormancy Jost (1894) and Klebs (1914) have
own that light can contrel the darm > B - \ ) have
armancy some trees, -
plants, cold treatments can be used to break bud 4 LL S
treatment i ormancy. Thi
nt can elther physically or chemically de is cold
inhibitors or can producc some abscisi stroy  these growth
. Sic acid &
Gibberellic acid which will neutralize the antagonist such as

The use of cold treatme
eatment to break dormancy wag de
monstrated by Muller

o P
effect of the growth inhibitarse

situations where firc
© OF exposure to
intensive

temperature o y "
ure of the soil, sunlight has clovated the

This was d.
iscovere
4 by Loomis and Evans ((1928)e
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Dormancy caused by incomplete embryo can be broken by allowing the
embryo to mature within the seed in an environment favourable to
gmmation. Also Molish (1909) developed a warm water treatment
for breaking dormancy of leafless branches using water between the
temperature range of 30% to 40°C. ‘

ECONOMIC IMPORTANCE OF DORMANCY:

Dormancy allows the sced to pass through a hard condition such as
short rain fall. Sccds that canremain, viable but dormant until
sufficient water 15 available have a good chance of survivale #n example
of this is descrt shrub quayule. It's chaff contain some inhibitors
which make them remain dormant in dry season but with strong rain, the
inhibitors are washed away so that the secds will germinates Thus the
occurence of dormancy may constructively limit the time at which seeds
will germinate,

It helps in the detcrmination of location for germinatione Dormaney
can limit the germination of some species of plants to certain arease
Typical cxamples of this is cypress sced which will only germinate in
sandy soil and spores of corn smut which arc stimulated to germinate in
the proximity of corn plantse.

It also hclps in adaptations of specics to the secasonal characterise
tics of the cnvironment cither to the range or to the seasonal limits
of ccological voriables in the environment. Example of this is phote=
periodic ¢ imposition of bud dormancy on d ecidous trees which adapt
them to the winter or the dry scasons also the requirement of wced seeds

for mechanical scarification mal

«cs them germinate in only soils that has

been disturbed,

The abllity of many weed sceds to lie dormant for many years in the
8011 has proved a great in-—convenicnce to farmerss During ploughing of
the moil, dormancy of many of these sceds are broken, allowing them to
germinate and compete with economic crops in that area. The eradication
or even control of many of these sceds are impossible because dormancy of
a1l of them eannot be broken at a time. This makes the farmer experience

the same type of problem each yeare

On the other hand, this helps the species of plants with seed coat
impermeable to water such as that found in specics of convolvalus in the arid
region, topersis’ idverse conditionse In order for those secds to
imbibe water and germinate, they must be broken mechanically and the
imbibitions of water is gradual over a long time, thus all the seeds
cannot germinate cach year. No matter the adverse condition, therefore,
all the specics of the plants cannot be eradicated.
another significance of dormancy is on cereal grains. The temporary
dormant period experienced by many cereal grains allow for their harvest,
dry, storage and ultimate use as foode Otherwise thesc grains will germinate

in the field and be useless to mane
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PROLONGING DORMANCY:

as got
From the above discussion, we have seen that dormancy h‘h wmm
rather than
merrits, Thus it is often very important to prolong

shorten darmancy.

In temperate zones, the warm weather of an early spring may
cause buds to cpen before danger from frost is past. Under such
conditions, a severe frost can cause enormous damage to the plants.

Also a many crops are normally stored after harvest till the next
: The farmer would not want the seeds to germinate under

growing season.
storage and in the case of tuberous seeds like yas seed, he would not

want the buds to sprout out before the growing scasoneUider these

conditions, prolonging the dormancy will be necessarye

Bud dormancy can be prolonged by spraying with certain chemical
compounds. This has becn successfully done ower the buds of potatoe
tubers. The sprouting of potatoe tubers in storage may be prevented

almost completely by treatment with certain growth regulators. The
methyle ester of naphthaline acetic scid is now widely used for this
purposes When shredded pepper, Impregnated with sose amount of this

ester is sczttered among potatoe tubers in a storage bin, sprowting of

the buds is inhibited, The tubers remain completely dormant and sound

after storage.
Also in decorative flowers around compourds, the lateral buds may not be

wented-to continue growth depending onthe pesition i+ is located and on

the purpose for which it is planted. although terminal bud usually

supresses the lateral bud growth at times, the terminal bud may be

accidentally damaged which will then, if not check dy release the lateral

buds which will then grow to vegetative Bfanches, Cortain phytoharmonas

such as indole acetic icid (Tenens) and Gibberillic acid ¢ Gen) when
injected in the position of terminal bud will supress the lateral buds
from growing,

It has also been suggested that withholding of water and mineral
nutrients especially nitrogen is uged to suspend growth

CONCLUSION:

ha c - i
Dormancy has becn recognised ag a physioLogic-:l process which

affects the development of plants in many “ays. Since this recognition
: . - = »
immense progress has been made by man towards an understanding of this
g o

phenomenon, He has le 3
. SNt to control it by @pplication of chemieals or by

artificiall; ;
Y manipulating the environment go that ing of
dormancy. can be predicted, ucement or release

This understanding of dormancy

ag

both horticulture and “gronomy
Physiclogists arc

been very ygegy) in  the fields of
* Apart fron that, many plant

still Working on
» !
OFmancy in plang and its control and it
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is hoped that the results of their works will very much help to
improve crop production,
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INTRODUCTION :

Chromosome aberratiuns -nd omies cytological abnormalities
produced by various physizal and chemical agents are knowne But reports
on chromosome bandedness induced LY clectromagnetic field conditicns
applied to plant or animal are fow. Therefore, the effects of the
following three field conditions on e chromosomes of broad bean (Vicia-
faba L.) have been studied,

1. High frequency electromignetl

circuit of a tesla colle
‘Electrostatic fisld (EF) produced By deCe circult of

= £ield (HF) produced Dy 8.Ce

2a
electrical cor-na.
3. Magnetic field (i7) produced by clectromagnets.

RESULTS:
Dividing cells treuted by clitier F or WF did not show any

fragmentation or banding effec* cn chromosomes. On the other hand
chromosomes of HF treated cells 1n a'l stages of mitosis revealed

aberrations predominen‘ly of one type viz., 5 ndedness through apparont
fragmentation of chromosomes. Cther aberrations like stickiness, clumping,
lagging bridges, etc. were rar—, Gaps of achromatic lesicns on chrososomes

showed continuity of segu s by thin feulgenmpositive DN fibres which did

not permit adjacent sc
dispersal of chromoron:l matrix at specific sites produced the gaps and

to separate, Purther, it is noted that

apparent fragmentaticn. The fracments of cach chromosome werc found to be

in a linear alignment. The fra te and ¢
J The fragments and the gaps occured in pairs at

matids ot metaphase giving rise to banded

identical loci on sister ch

appearance of chromosores. This clearly in ited that HF stimulates the

replication of Dils without its concomitant division
ivision,

s he elee ZOma i
ince it is the electromagnetic field produced by the a.c. circuit
of the te s employed i D |
tesla coil as employed in the present study that produced the
apparent fr: ntation an ) |
agmentation and banding, all the effects must be due to the

biological system it is O far not r. o
5
reported nor observed in th pr 12
£ ¢ esuent

endoreplication or chromosome

O presently is ateributed
ition,

banding, Therefore most of the effects not
evidently to electromasnetic Field S
3 *ld con”
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DISCUSSION:
DISCUSHION

Physical and chemical agents capable of causing chromosome abe—
rrations do producc more than cne type of

time. It is intecresting to note that HF prod

aberration at the same

only banded of
chromosomes through their apparcnt fragmentation in all stages of cell
divisione

The mechanism of gap formation in chromatids and consequent
reduplication and band production on chromosome would be by the localised

unfolding and despiralisation of reduplicating chromatin fibres at the
interband regionse

is pointcd ocut by Commings and Riggs (1971) this could
be effected by solubilisation and dispersal of DNA-binding heterochroma=
tin-specific nucleosteric proteins which are normally responsible for the

folding, spiralisation and condensation of chromatin fibres (at mitosis and

meiosis) from the microenvironment arcund the interband regions by the HF

stimulation of DN/ dependent

dircetly or indirectly by the concentrated
histone inactivating enzymes.

The manner in which the selective solubilisation of DNi binding

1
proteins ot specific regions of chromosomal matrix might lead to bandedness |

of chromosome is undcrstandable. It is also recascnable to assume that the |

clectromagnetic fields of the particular frequency used in the present

i
experiment could effect chanaces in specific charged proteins in certain regions |
of chromosom: matrix (nucleoprotcein complex) ultimately giving rise to banded \

BppeAranco.e

CONCLUSION

It is proposcd that HF is charactcristicaly a chromosome band inducing

agent and the process of band formation might involve the dispersal of a kind
of protoin which is

concerncd with the coiling, folding and condensation of

Din fibres from the interband regions of chromosome by the action of HF

dircetly or by the stimulation of histone inactivating enzyme.

SUMM, Y ¢

Hlgh frequency electromagnetic ficld (HF) has becen observed to cause
endoreplication of genetic material and consequent bandedness of chromosomes
of Viela faba. Whether clectric or magnetic field condition is specifically
responsible for the endoreplication and banding effect has been verified.
Neither of these alone has been found to be effective as the combined hyperfine

effect of both varying electric and magnetic ficld of the HFe The mechanism of
b

2nd production by HF is interpreted as rcduplication DNa fibre in chromosome
accompanied by localised unfolding and despiralisation of its supercoils
consequent on the selective dispersal of DMa-binding nucleosteric proteins

from the microenvironment around the interband regions directly by the
‘fl@Ctrumugnk_t ic effect or indirectly through the stimulation of a DNi-dependent

histone inactivating enzymee
SEFERENCE 3

1. Commings, DeE. & Riggs, seDe Naturc, London 233 (1971), 48
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BIOLOGICAL CCNTRCL CF PLANT
P THOGENS

by

Fapohbinda, Stephen Cyedele
- 4th Yem  otany Stucente

1 INTRODUCT IOH
(A) DEFINITION OF PL.JT B, THOGZN

A plant pathogen is any living age
plants. A pathogen is not the sole cause of a

other factors combine or work together with the pathogen to result in
eferred to as CaSUaL

ncy which incites 3 diseasc in
discase since several

a disease. It is only a part of wnat Walker (1363) ¢
be broadly categor ised

CUMPLEX, Disease-inciting agencies in plants can e
into five thus: fungi, bacteria, viruses, actinomycetes and nematodes.

These can be either parasites and/or saprophytes.

(B) BIOLOGIC.L CCNTROL

Garret (1970) reasoned that the contral lant pathogens by

«hich or prectice whercby,

"
-

biological means referred to any condlitlon
survival or activity of a pathogen 1s reduc
other living organism (except man himscls) s

in frequency of occurrcnce of the pathogen. Blologlcal

w agency of any

> will be a reduction

control involves the

use of living organism for the climinatlon of a pathogen or its pathogenic
iccording to Debach (1974), biclogical contrel is only a part of

effects.
the broader over-all phenomenon of natural control. This type of control

can take three forms (Rishbeth 1972).

i antagonists may be introduced to prevent establishment of the pathogen

on the host plant, ¢.g. when wounded roots of tomato secdlings were exposc?
to Cephalosporium sp (fungus) the xylem vessels become invaded and
obstructed and the ability of the fungus Fusarium gxysporur efe
lycopersici to spread in the tissue aftcr subsequent inoculations was
limited (Philips et al; 1967).

ii Alternatively, the pathogen may be affected by production of
antibiotics. Coating the maize Kerncls wi i

‘ernels with Bacillus subtilis

markedly controlled the incidence of seedling blight caused b
. s] 1 use Y
rusarium roseum. (Chang and Kommedael, 1964)

~ 111 Incorporation of amendments into the s0il promotes ¢ titio
somotes competition and even

antibiosis 2 mi i
between the microorganisms and t. pathugen leading t -
i o g to the

latter's death, Spc i 50ls phaseoli
‘ athe us a specific example, F, Sclani, F a
oean root rot disease hag been reduce " iy

ad "
amendments to the soil. Garrett - )bY the addition of organic
“ sttt (1944 proved tp,
at by planting legumes

in association with barjc i
h barley, the incidence of the tak
© take-all Ajscasc of the

_
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Since foud and othoer substrates arc usually in short supply there is great

=21 -

crop causcd by Ophiobolus graminis will be reduazds. He noted
that legumes take from soil more nitrogen than they excrete into

the soil eventually causing its shortage and hence an advance
effect on the pathogen.

ANTAGONISM oD ITS MECHANISM

antagonism as defined by Wood and Tveit (1955) is any activity

of one organism which in somc way adversely affects another organism
growing in association with it. The cffect of antagonists on pathogens
is a continuum ranging from stimulation, through no inhibition to
inhibition of one¢ or scveral pathoguns (Broadbent, Baker and Yvonne,
waterworth, 1971). .lso, skucshi (1978) believed that the

antagonism of onc organism on a plant pathogen is based on competition
antibiosis and exploitation.

Further work by Brashier (1978) shows that there are two major roles
an antagonist could play in biological control:- These are
1 That of overteking and replacing the pathogen during its active
colonisation of host tissues.
ii That of rcplacing a static pathogen in older established
lesions,
In the formcr role, the antagonist could contribute to general
pathogen suppression, e.g. antagonistic cffects of Trichoderma sp
on Phytophfhora sp which causes rots of certain plant. Wood and
Tvelt (1955) and  Debach (1974) realised that a candidate antagonist
must (a) be extremely aggressive

‘
(

have high roproductive capacity
(¢) have a high degree of host specificity
(d) be persistont under unfavourable cnvironmental
wnd nutritional conditions, as well as good adaptation
to and tolerance of broad range of environmental conditions
as the pathogene .
(¢) be in active state as well as be present in great numbers.
T+

The limitations of antagonism can also be briefly focused on,

competition among scil microorganisms for the availablc substrate. The

50il environment is also rendcred inhospitable to continued growth of

microorganisms by the accumulation of inimical metabolic bye-products,

(Patrick and Toussoun, 1970)e

(D)

HISTORY OF bLIOLOGICAL CONTROL:

The application of chemicals or other physical means to control

Plant pathogens has been known to have non-negligible shortcomingse

‘i€cording to Snyder,

the entire biophase

Wallis and Smith (1976) all thesc treatments affect

of the soil rather than just the plant pathogens, and
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g re-invasion by both desirablc and undesirable microorganisms occur
quickly. i detailed review that showed that biologi c:nfrél clT‘SOIVL
these problems has recently been published coosAh 19‘7'
Smith (1941) had earlier warned of inseCts : cestataiics
to insecticides. Biological control has Zeen tracud back to wlogy
(Garrett, 1964) in early days wher € s and

% i Monomorim Pharaonis (L) by intro the nests of these ants into barns

i in order to combat some insects n c spoilung stored products.

I Before 1959, the yiant toad Bufo s i ¢ from Cayenne
(Northern South .umcrica) int fums to < I wni C grubs. It

i was soon introduced to ios, Jamai d obfier 2reds t al
1976). an ant Formica om was d Lo to Jomalca t
control "“insects and vermin" in 137Z. In 1305, Toes = ! that
the activity of a plant pathogen coulil 4 by 2n sccumulation of
its own metabolic productses Morc intococt ir o2 ical control in recent
times was necessitatced b SUCCESS foved whan T 11 tl
Rodolia cardinalis was introd - i t r 1
JIcerya purchasi that thrcatened the young citrus r 1ifornt

in late 19th centruty. Millard and Tayl i

nd ir *h streptos
snd 4s 1 st x
£ the scil t - pra %
C rits . cent
taduiat 1

Upsets in 1 i ;
and oti 1o . '
i
|

disruptio,
Permanency of control Perm ¢
€ aner

or ary=tust
2t one to

5 Developm
by the Pathogen
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o PRACTICAL EXiMPLES

(a)  BACTERIA

(1) WITH BaCTERLAL ANTAGONIST

Keanc, Kerr and New (1970) Kerr (1972), had proved that
hggobacturium radiobacter was cffective in controlling crown-gall
discase causcd by agrobacterium
experiment by Dhanvantari (

tumcfaciens. Recent greenhouse

1976) on peach plant confirmed this.

He found that 162 days after infestation with e tumefaciens, gall
development among plants treated with the pathogen only was 46%. In
contrast, only 7% of the plants treatcd with antagonists prior to
inoculation with the pathogcn developed galls.

TaBLE 23
g oY

protection of peach scedlings by a. radicbacter var. radiobacter

isolate B4 from crown-gall infection in a green-house experimente

l TREATHENT NO OF PL.NTS \ % _GaLLED !

ne tumcfaciens isolate pdllC

A, tumcfacicns " # 100 2

+ Ae radiobacter vara.

1
I 60 | 46
|
|

X’ for hoterogeneity between treatments — 34,98 df - 15 p 0,001
(aftor Dhanvantari, 1976). Larry Moore (1977) also claborated more on

the eontrol of crown-gall disease, but this time, on Prunus roots and

arrived at the same conclusion.

Pocudomonas tolaasi  1s the casual agent of the brown blotch disease of

cultivated mushroom, WNair and Fahy (1972) isolated P. tolaasi from

casing peat of healthy and discased mushroom beds, compost of discased
mushroom beds and from scils around a mushroom farm. The three
antagonistic bacteria employed in its biological control were non-fluores—
cent Pscudomonas sp. (closest to P, multivorans) from soil; strains P.

fluorescence and Enterobacter aerogenes from peate The pathogen was

fi1S SE =y

effectively controlled.

(41)  WITH VIRAL ANTAGONIST

Very few works have been done in this type of antagonism. However,
Boyd et al (1971) reported that the crown-galls produced on tomato plants
were smaller if an agrobacterium tunctaciens bacteriophage was present in
the plant, This control measure was effectively only when the phage

Particles were absorbed 12 hours prior to pacterial inoculation.




)
(B) ACTINOMYCETES
pacteria with a
n and Round 1972),

nctinomycetes are a group of gram = positive
(Linton, Berkely, Madel
an be attributed t© their

cheamistry of their cell walls,
antibiotics and

a capacity for mycelial growthe
Their affinity towards bacterial life c
procaryotic cellular organisation, he

their nitrogenous métabolism and their sensitivity
tic is the production of very

*

ris

actinophages. Their fundamental characteris

P fine mycelium.
works donc on the biological control of pathogenic actimomycetes
have been regrettably scanty. The most important being the experiment on
The potats scab pathogen, Streptosvees

Sigultaneous addition of

scabics

1 the potato scab disease.
is the most studied parasitic actinomycctiSe
both green manure and a saprchytic, vig rously growing antagonistic
acitinomycete Streptomyces priecox o the 30 il gave a

of the pathogen (Millard and Taylor, 1927; Wood and Tvel
ab disease is prevaler

I
-

o
©
b 4
o
.

1 ‘explanation of this is that since potsto scab
l nutrient content is low in the soil, addition of green mamure will
f the growth of the casual agent. By incorporating mamurc, some
‘ and parasitic actinomycetes are released into the scll, so B At
i
; saprophytcs becom: dominant, hencc th limination of th rasite (pathogen)
(Wood and Tveit 19
() FUNGI
(i) WITH BaCTERLaL ANT.GOuIST .
A popular e f thi ntagonism {s shown by the action
¥ of Bacillus subtilis on Fusarium roscum P, dianthi rnotorisus for being o
nesers i w ntrolled
I suspension of tf
n (197G) + o
ABL 3: CO of Fusarium stem
T4BLE 3 of Fusarium stem rot by dipping cuttings into
xnsion of Bacillus subtilis (3x10° cells/rl,)
b - . —
i - N 8
‘ % . Ql # Cuttings with Symptoms
f : A o kS et
| Inoculated, dipped in cell suspension
. : 16,7
| Non-inoculatea v " " "
| 0e0
? Inoculated dipped control
€z
i Inoculated, control S
i
S : 4
| . ———— e
¢ Numbers are COnta = %
;‘ Vumpers are percentages of Cuttings wity symptoms
YOPLoms of out of a total of 48

!
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Cuttings were inoculated by adding 10 propagules of Fo roscum

fo spe cerealis per mle of Perlite rooting medium. (after paker
and aldrich, 1970),

(11) WITH ANTLGONISTS IN SOIL AMENDMENTS

Seme fungi that cause the root discase of plant are able to
survive in the soil without their hosts, by living as saprophytes on
soil organic matter (Garrett, 1936). This results in an increment in
the activity of soil microflera c.g. the take-all disease of wheat
(Fellows 1929). Garrct (1938) discovercd that a decline in the viability
of the resting mycelium of Ophicbolus spe in infected wheat straw can be
caused primarily through natural deccemposition by other soil microorganismse
Ophicbolus graminis is the casual crganism for the take-all disease of
cercals.  The soil organic matter added was particularly devoid of
nitrogen so that microorganisms will break down resting mycelium of
Ophicholus as a source of nitrogen, thus killing it (Garrett, 1940).
Various workers at different periods, e.g. Heck (1929), Jansen (1932)
and Norman (1933) have confirmed the decomposition of dried and powdered

fungus mycelium by the soil microfleora.

WITH FUNGAL ANTOGONIST

Funga! antagonism on funai, which secms to be the most studied

iz referred to as hyperparasitism of fungil or mycoparasitisme The

dampang=of f discasc of bean caused by Rhizoctonia solani can be
controllcd by the application of Trichoderma harzianum in the form of

wheat bran culturc (Hadar, Chet and Henis, 1979). The lytic enzyme,

- (1=1) glucanasc produced by the antagonist can degrade the cell wall
of Rhizoctonja thus killing it.
Trichodorma viride has also beon known to control R. solani by

the production of GLIOTOXIN. as the namc suggests, gliotoxin is very
polsonous and disturbs the metabolic processes of the pathogen. Inability

of the pathogen to overcome the adverse effect of the toxin on it

sequently leads to its extinctione

nlso, Umeokafor (1978) successfully demonstrated the control of Fomes
annosus affecting loblolly pine scedlings by using a special isolate of

Irichoderma virides

Ergot, the casual organism of which is Claviceps spe can be controlled
by applying a clone or Fusarium roseum 'sSambucinum!' (Mower, Snyder and
Hancock, 1975). Fungal root pathogens of tomato plant, ¢.ge Sclerotium
f':lf:;ii, Rhizoctonia _sr»l»mi,
controlled by interacting them each with Trichoderma harzianum, Co-inoculation

e

pythium deliense and Fusarium solani have beecn

of T, hargzianum with thesc tomato pathogens both in slide cultures and in Agar
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control yirulent cnes is the

Using avirulent strains of viruses to
only direct method of wiping out the latter type of virusese
of interaction is referred 2s Cross-protection, antagonism or interferenon
(Fletcher, 1978). Virulent strains of Cacao vicus 1A can be controlled by

vectors of the viruses can be

devour aphids carrying the
also remcve eriophyid

This type

applying mild strains of the same viruse
re used to
Birds can
virus (V) and Agropyron mosaic

eliminated, For example birds can
Yello Dwarf irus (DV) (wWalker, 1963},
mite known to transmit Ryegrass Kosaic
virus (AgMV) (Chamberlain 1975)«

SUMMARY AND DISCUS5ION
Antagonism is a major factor in the

pathogens. This is clearly evident in

sqical control of plant

£ organism

orising p c fungus; or tre

against the same type €.9. fungus antag
use of one type of organism against

antagonising fungus.

control succeeds only when the

case cal co

In most, if not all,
ly before the pathoger

antagonist is incculated s imultane
have sultiplied ropidly,

is inoculated. By this action,

this being one of its characteristic

exploitation, competition or anticls

Addition of organic amendment:s to 11 is @3 tial in asing the
population of soil saprophytes which are azi . n pathoger
mostly through competitlion ind antiblesis rote sludius 1 ar
also through change in the | ) cf the aoil (1 . v sant effects
microbial population, and on tc - ) - 1
during decomposition of residues, n water- vy of the
scil, injury to plant rocts thus r ecrease

i spa—alatior

susceptibility to the path

by the pathogen (Zentmyer 19€7).

straws control root rot pathogens S5 S .
e T ir r1i ratic
that favours growth of competitive microbe Ghaffer, Z
B v ter, Zen ard
1969 and Akueshi 1975). Of all the classes of g "
class cf pathogens, Viruse

nematodes and actinomycetes received the least attenti F oy
he least attention of biological

control workers. Viruses created the most icult .
SL Cult problems in that they

cannot be propagated on artificial media and cannot easily 4 at
cannot easily be examined at

least with the light microscope. Abcve all, virm
11, viruses are known to resemble

ost nucle eins a fius i e ife t “
h oproteins and thus "live a borrowed life" ¢ mp le 1]
2" comp ely depending of

the host metabclism (Bos 1976). hn ideal contro agent bott
EEAE Sy ‘ro agent both inhibits the
host's propagative system as well as eradicates its completely o
Lewis and Papavizas (1975) ruled that fungistasis J:y q; S
a e 2 s . st < 8§18 cou; C i
antagonism and antibiosis together with production of vol Ati’lpb:jlwtth
' e substances

and and toxicants (associa i
toxicants (associated i
ith decomposition of amendments) det e
nament determlin
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medium showed that its hyphae twined around and strangled the hyphae of

the test pathogens (Akueshi, 1975). Fusarium solani and Sclerotium

roltsii cause the wilt of tomato while Pythium deliense and

solani cause the damping-off discases of the same plant.

Rhizoctonia

Fedorinchik (1971) showed that T. lignorum was antagonistic

Hypocrea rufa and Verticillium dahliae both affecting cucumbers

OTHERS
===

Fehrutra and Caludius (1972) made a headway by successfully
controlling the growth and subsequently eradicating Fusarium oxysporum
that ceuses wilt diseases of Lens culinaris through the inoculation of
Streptomyces gougeuoti into the infested areas of the plante.

Decrease in pathogenicity of Ophiobolus graminis has been notie~d

on inoculating it with certain virulent viral strains. (Lemaine et al
1970) «

Using predacious insects tco control pathogenic fungi has not been
an encourajing venture, due to the amount of labour involved and the
strict supervision of the control period but some members of Diptera

and Coleoptera con reduce the inoculum of smuts, rusts and mildews.

(GENERAL)

T A e

;ally s0il borne cause wilting and stunting
of the plant st

Those with large open stoma e.ge. liononchus, and
Annton

chus and those with stylets e.q. Discolacinus and Seinura make good

antagonints, wsalis and Mankau (1965) observed the feeding of Thornia

sp  ( a nematode) on another nematode Tylenchus sp larvae affecting
citrus,
There are 4 main ways through which fungi can be nematophagous:-

(1) adhesive net works in Arthrobothrys oligospora Fres. Here
the hyphae grow into an anastomosing network of sticky

surfaces into which nematodes move.

(ii)  Sticky, short lateral branches typical of Dactylella lobata

Duddingtone

(iii)  Knobs of Monacrosporil

ellipsosporum Grove

(iv)  Constricting rings e.ge in Dactylaria bembicoides Dreche
Most nematode-trapping fungi are in the orders Zoopagales
and Moniliales (buddington 1956). Nearly all works on biological
control of nematodes are discouraginge In short there are no immediate
or long term prospects of using viological agents against nematodes

(Jones 1972).




- 28 -

impact of several root

the pathogen's survival or destruction. pors
di can be redu d by altering the roct environment to CO

a competitive advantage on saprophytes as 2 means
(Umeokafor, 1978).

niclogical control.

Wood and Tveit (1955) asserted that nc great success has attended the
use of antagonists in the control of plant pathogens uy to
This method of control is not likely to compete witn ordinary fung
or bactericides except in isolated cases under special conditions. However,

the present.
icides

| the use of saprophytes to influence the establishment of pathogen has a
. brighter future especially if other methods are difficult and expensive,
Usually, it is the judicious and well-informed use cof crop rotation, sanita
sanitation, resistant host varieties, chemotheragy, physical treatments
and biological agents that can successfully control plant pathogens

(Jones 1972; Crolland Matthews (1377). Agart from belng energy-sapping

uneconomical on a wide scale, biological control of plant pathogens is also
impractfcable in most cases.

Even though this method of control may rct be able o compete with the
use of chemicals because of the strict supervision and time involved, it
must be understocod that intensive reasearch, almed at flnding lasting

solutions to its limitations can, in the end, lrcrease human awareness for it.

We hope that with the performance we regearches coupled with
careful coordination of phases in different wer)

settir » of rponisations

suntrles there will be

international biological control. The
ntr nd International

namely Commonwealth Institute of Biological “ontro)

Ic ) an indication of a hrishter

Organization for Biological Contrel (ICEC) is an irdic

future for biclogical control (simmonds o+ ) 1978),
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MATZE CULTIVATION AilD ITS ECONOMIC IMPORT/NCE

by

IBANGA Ues aKPAN

3rd Year 3otany Student
University of Jos.

INTRODUCTTON:

Maize (zea mays) is one of the most important cereals in the

world = it is also the most widely distributed. Most of the maize
crops arc used in the countrics in which they are grown and only
about 10 percent enters into world trade of which the United States
supplics about 60 percent. In Nigerie, it is consumed locallye
ORIGIN:

The name is derived from an arawak - Carib word 'mahiz's It is
1180 known as 'Indian Corn', and in america simply as 'Corn'. Maize
wos flrst grown in Mexico 4,500 years ago. It was brought to Europe
by Columbus and was introduccd into africa by the Portuguese in the
16th Century. It is now found all over the world and although its
natural habitat is the tropics, most of it  is now produced in the
warmer parts of the temperate regions - in the corn belt of the UeSehe

the Steppes of Southern U.SeS.Re and the sub-tropical regions of

South afric and argentina.

MORPHOLOGY ¢ ’
—_— N

-~ De e
-i(._\/C,L,OPH)ﬁ Coly

/ & praze FLANT
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bt & a
Maize belongs to thc grass family 1Gramineze's Tt is an annual
2 ach right

crop which is grown from seed, and m2y reach 2 heig
stem is solid and usually does not produce bronches.  -ne male and female
flowers are carried in separatc clusters on the samc
flowers called the 'tassels' grow near the top of the
and feathery. when they are ripe, they release pollense

grow lowor down the stem on a long, thick

plant. The male
plant,, and are long
These fall on to

the female flowers, which

structure called cob. When the fom £lower receives the pollen,

ne The grain
1 «overing known

fertilization occurs and the cob

are set in rows round the cob

as the huskK.

VARIETIES:
There are many varieties of maize, It is heterogenous, complex specles,
ultivars can be divided into groups

in which all forms hybridize freely.
h is usually dependent upon

in whic 45
is a depression

according to the structure of the grs
In the ‘dent

one or few genetical characters.
s have very hard

in the grain, which is caused by shrinkage. ‘Flint' typ
a3ins 'Pop’® ~orm has small grains which

grains, 'Flour’ types have soft grains.
expand and burst when they are hested,
Dent maize is the most widely grown 3 proctuces very high ylelds. Flit
maize is common in asia, africa and fouth arerics, Flint metz ripens

earlier and suffers less damage from insects sten

and dent maize have white and coloured varletles. The cc 1

t “orn® has very sujary taste.

stored, Hoth flint

3 varieties

vitamin 'A%

contain more carotene, from which the human be dy

METHOD OF CULTIVATION:

Maize cannot withstand frost during the growin ason, and so it
is essentially a crop of warm climates. It needs an anmual rainfall of
3sively high rainfall (2500ep) is harmful to its

between 760
growth, Mzize
organic matter
poorly on ligr
is often

© well-drained loamy soils which are rich in

r and nutrients, It grows

In africa maize

MNSe

is cultivated when the land is fre shly cleared

from bush. after the soil i leare :
1l is cleared, the seed is placed in the loose and

friable

is being sown in land which has not re i
© 7ot recently been cleared from bush, then

that has developed under the bush. If maize

he soil should be dug de 5l
. = Y& CUg aeeply and worked wi . i
¥ with hoe to make it friable, In

hanical farming, deep plouahine K
9 i cughing to about 20 em is carried ocut to displace

the roots of the previous vegetation @4 to bury any stuppl lant
any s € or plan

remal e ma
@ins. The land may then be narrewed and ridged beg, N—
@d before plantinge
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Maize 1s planted dried in the field cither on the flat or ridgese
planting may be done on ridaes or mounds which have been created to

conscrve moisturc to help drainage and to concentrate fertility round
the plante

Sowing nmay be done by hand or mechanicallye sn average spacing of
1 by M to 2480k by 2.6CH between ridges or plants is quite common. The

depth for planting the sced varies between 2.5 and 10 CM depending on the

type of soil and the climate. Two

or more sceds arc placed at one planting
position, and thise arc thinned to onc scedling cach when the crop comes upe
In subsistence farming in africa, 3 or more sceds may be sown at one

sitione. Thusc are not thinned.

Halze makes very high dursnds on the nutrient supply of the soil. For

this reason it is often the first crop which is grown in a system of erop
rotation. Tt will produce cxtr

=1y high yields if fertilizers are applied.

Crganic manure, such as farm-yard manurc produce better results than
orgenic manurcs.

fertilizers.

The crop roespends very well to either mixed or Nitrogenous

Modze cannot stand compctition from weeds. Early weeding is

should not be delayed beyond the fourth week after sowing,
ds become

important and

because woe vstablished very easily when the crop is in the early
stoges of its growthe The range of time from sowing to grain maturity
varles widcly in modern cultivation from 90 - 190 days and is influenced by
Loth day=length and tomperaturce  Maize flwers earlier in short warm days
thnn = longer coo

ler days, ie.ce they are short day plantss This explins why

{z0 ¢ iwow in such a wide range of environmente
v the crops Is ripening there arc two distinct stages in the texturc
t tafnt-
(1) the 'milk' stage, when the cob contains about 70% moisture and
the  arains arc tenders
2) (i}

talazed' stage, when the crop is fully ripe and the grain

ut 20=25% moisturce MMost of the crop is harvested
n it is at the glazed stagee. Farmers harvest the crop either
by picking only the cob and leaving the husk on the plant, or
by picking the cob, with the husk still on it, and removing the
huck aftcr 2 period of storage. This later method is

uscful for two reasons; the grain stores better in the husk; and

the husk protects the grain from attack by post.
Yields vary from about 11250Kg per hectare  to as low as 675Kg per
h\.-ctur.,, depending on the varicty of the maize, the soil and the standard
of farming., Low crop yiclds may bo caused by late planting, poor weeding,

Nd inadequate soile
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For storing in bulk the grains are removed fror the cob, dried,
g - o
and then put in brick or metol silose Ine tr3dition 1 method is to
ie in wooden barn ralsed

leave the grains on the cob and fo stor. =t
from the ground or on raised platform of §

tickse

ECONOGMIC IMPORT.JICL:

Maize is used for three purpos<s:
as a staple humen food, particularly in the tropies.
as feed for livestock, particularly in tesperate and
advanced countrics providing ower two-thirds of the total

trade in feed grains.
as a raw material for many industrial products. It 21so has

a number of subsidiary uses.

The early american Civilization were baged on paize, which made settled

life possible in Mexico and Centril .swrlca, Toctillars, Unleavened

pan—cake like cornbread, were preparcd from melze, and provided the
o tamales and gruel flavoured

mac

unvarying staple foods It w3s 2lsc
with honey and capsicum, With tre discovery of .merio), maize spread

widely through out thc old werld. In parts of ~frica sultable for its
growth it replaced traditional starchy foeodstuffs, 3Such as sorghum and
millets particularly in Scuth .friee and dest .frics.

important when focdstuffs had to be transportsd to feed ladout s
populations which were not sclf-sufficient, This was possible bac ruse

of the following reasons:

It alsc becoe

1. It gives onc of the highest yields per ronhorar of 1cbour
spent on it.

2. It provides nutrients in a compact fore.,

3e It is easily transportable.

4o The husks give protection sgainst birds and rain.

Se It is easy to harvest and hull, arng does not shatter.

6 It stores well if properly dried,

T It can be harvested over a long paricd first as irmature cobs,
and can be left standing in tre f£i.1q it maturity before
harvesting,

8. Cultivars with different naturing periods are availabl
T pe ¢ a ablee

9. Consumer pref

LCr ime 2. “rence aE

o I iy as many people prifer maize to their
Indlgerous cercals,

Maize is propered and consumed in . multitude of
ways;:

(1) It is usually
ground and poundeq
‘A and c me
baked, or fried, the meal may be boiled,
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(1i) The whole grain may be boiled or roasted and it may be
fermented,

(111.) Maize meal is cooked with water to provide a thick mush
or doughe

(iv) It may be cooked to a thinner consistency to provide gruel,
porridge or ‘scup.

(v) Cornbread is mac

by nixing the meal with wheat floure

(vi) Immaturc cobs, proforably sweet corn, are boiled and eaten
@s corn on the cob, other grains may be removed and eaten
as a vcgeteble, or it may be canned.

(vii) Morc maturc ccbs are roasted.

(viii) Cornflakes, used as 2 breakfast cereal are made by rolling
grits after thcy have been flavoured.

(ix) Fopcorn is made by heating the small grains, which explode

or pop turning themselves inside out to produce morce
flufiy. white balls,

(x) It is used in making nominy and chicha, (pap)

11z arain is an outstanding focud for livestock, high in energy,

low in fibrc and casily digestible. It is used mainly for this purpose

in advanced countrics. Its foremost usc is for pig but it is also used
for enttlc, sheop and poultry. It is an important forage crop, being

green, or dricd for foddor or made into silagee If the ears arc removed

{20 producos a number of important industrial products. (i) The main
product s starch, which, when dric d can be used as such or converted into

lextr ins. ¢ not dricd, it con be processed into syrup or sugarse

(11) 11, obtained from the germ, is ¢ into scap or glycerine, but can
be refined to produce a cooking or salad oile (iii) The residucs from
the production of starch or oil together with the hull, are used in .:
nim-1 fcode. (iv) The starch may be used as human food or madc into sizing, |

laundry starch, Urcthane, plastics, and othor productse  (v)  Maize is |
fermonted and distilled to provide industrial products such as ethyl, butyl
or propyl aleohol, acctaldehyde, acctone, glycerol and acetic, citric and

lactic acids.

T ——

(vi) The protcin in maize called zein is used to produce synthetic fibres
of qgood tensile strength, and as a substitute for shellace

(vii) The fibre in the stems has been used for making paper, and the pith
for explosives and light packing materiale (vii) The dry stems may be used
a5 bedding for livestocks ( ix) The cobs are used for fuel, smoking pork
product, pipes, and arc a source for charcoal and furfural. (x) The leaves

May be plaited into metse



cultivatic

cultivated in




-39 =
CASSAVA BACTERIAL SLIGHT IN NIGERTA
by

Ataga, Eromosele Antheny

Final Year betany hajor, 1979/80

INTRODUCT IUN

Cassava (Manihot esculenta Crants) is an important staple food 1
in Nigeria. The root of most varieties is

palatable for human e-nsumption,
and fresh or

dried roots, as well as leaves are used as ferage for
animalse The crop has been grown in diverse environmental conditiens
with minimal cultural management

and under improverished soils by subsis-—
tent farmerse.

Thus, it has been estimated that the crcp occupied about 1 Million

f which only abcut 10 millicn tons are produced |
snnually  (FaQ 1975). The productien per capital by 1974 was only !

hecters of land, o

|
163,35%Kq putting the country 16éth in the world annual production per
capital (FaU 1975).

All etferts tc :ltiply hich yielding cultivars of cassava have
been scrious

i1y hampered by the susceptibility of these clones to a b 1
bacterial blight disecasca  The

pathonsn hanthemonas manihotis

Arthaud=parthet)

starr, is gram-negative, motile, slender rod-shaped "
with a simple pelar flacellum (fig I) !
|
e e B o S— e
(.A‘ s 1 B . B i e, i
Bacleriol .'_(_)(,NL' PoLar 'L-La '\LL“"“ i
Monotr ol Soen |
“" aﬂ\;ALL.-‘-;Qn . “
It is bic, fast-growing,

and forms no pigments cn (_drbohydrate— -
containing mediae =

pathogen causes extensive damage to the leaves, petioles and
stems, often resulting in complete destruction of the plante In recent

rial blignt (CEB) has been regarded as the most

destructjve disease of cassava where a tetal crop loss in susceptible

years, cassava bacte

variety is not an oddity (arene 1974, NRCRI ann reports 1972-76). By
in the affected areas of the Eastern States of Nigeria

were estimated at about 79%

1973 yleld losses

(Ezeile, 1976) with cash loss of abu.xt
W23,000,000 (IITa/IUKRC, 1976) «
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GEOGRAPHICAL DISTRIEUTION
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By L i
severe on the s €0444 a 0447, wr wars calsased
P

iz area of Ime ¢

many varieties at the Agricultural researci

field plets established for exter purpo

s with cuttings taken from

the station. It was not seen en cassava growing as a

reasant farms examined in the same area,

F. 2 1071 o .
=rap Ria 10 Aaaba,, North of Umuahia, in the fore st/savanna

trs iti CB as m
transition zone, CBB was more prevalent than in the Umuahia regicn,

Yaloll i Ot a Lnil " .
eccurring on Otuecha sgricultura)l station, and on local small farms.
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In Bendel state, the improved cultivars 53101, 60444, and 60447
at agbarho agricultural station near Warri were severely affected by
CBB in 1973 and 1974 (Heys 1977).

However, the incidence and severity
of the disease h

vave fallen drastically over the past years. There is
- e diconc « o

presently little discase at the station, even in susceptible cultivars
such as 60447,

In the Western States, Cii occurs on agricultural Research

Stations at Ibadan andon some farms locally. Meving north from

.
Ipbadan, it occurs dnfrequently on local small holdings between Ilorin
and Mokwa, and ntreduced, improved varieties at Mokwa Agricultural
Station.
-

The incidence of Cu8 in Nigeria is higher on government farms

ind experiment stations, where varieties released since 1960 for high

yirld and Mosaic tolerance are grown, than on peasant farms (Presley
et al 1976).

Transmission, Symptems and Diagnesis CBB caused by the pathogen

zanthemenas manihotis is transmitted by:
'
(1) Use of bacteria-contaminated cuttings (Lozano et al 1974),
L ]
(i) Rain Splashes
(111) Insects such as bees

s are known as vectors LEU (1972)¢

The pathoagen penetrates the host through slomata, lenticels and

wounds whence {t invades and

i destroys the mesophyll gaining entry into

o varcular tissues of the leaves and stemse This induces the
charactoristy of CBB wnich are:
(1Y anqular, "water-soaked" leaf spots that are initially

small but later enlarge ccalesce, and eventually turn
= brown; the affected leave become blighted and eventually
abscise Fig 1II.
(2) peqrees of leat wilting ranging from one wilted lamina

Jobe Lo many whole leavese.

(3) Yo ]llow-orange gum exudatien en the leaf petiole and ¥
young shoots.

(4) Severe defoliation

(5) Tip dieback resulting frem vascular necresis and death

of the growing pointse

ill of these symptems except angular leaf spots may be caused

- §
by other diseases or adverse conditions and therefore are not specific

for CBB, Thier occurrence in the absence of the characteristic water—
soaked anqular leaf spots should never be the basis for diagnosing the

disease as CBu. *
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Because angular leaf spots are the most definite diagnotic
s may aid accurate
feature of CBB, the fellowing relevant ebservations may &

the host via stomatal

The bacterium normally penetrate th
ira  1974),

diagnesis.

4 Seq

‘®penings or through. epidermal wounds (1 Lozano anc
and initial symptoms appear as water-scaked angular spets that often
exude yellowish sticky droplets mostly
These droplets
The spots eventually

areas., These affected areas later turn

on the lewer leaf surface and

aleng veins (Figs IV)e may dry to ferm tiny pellets
(Terry 1974, Fig IV).
coalesce forming large necrotic
[ purplish~brewn. When one

necre*tic as a result of this

n brown, enlarge and

lamina become

called a

socic-economic problems that will

i "blight".
i
CONTROL
CBB has devastated large fi=lds of cassava in Nigerla and other
g parts of the world. In view of its wide distribution and tr
§

impertant that steps be taken tn centr=sl
Deernl raCunen

! cultural and chemical methods have

contrel ef cassava bacterial blight.

l. PRUNING OF INFECTED PaRTS

Pruming of infected parts of the plan* may b« sed %ot

i the inoculum and spread of the disease., This has L1%tle sffers or
severdy infected suscpticle cultivars as new shoots rapidly becors

§ inf cted and so will require regular and extensive pranirc. . -
extensive pruning affect the effici ncy of the plant ard demands let

of labour time and money.

2. BURNING OF INFECTED CRUES

Farts (1974) recommended that farme rs should hdrvest all infected

This harsh measure cannot sasily be acc

creps and burn the sti

by the farmers unless assured of the source of new planting

8 ERACTICE UF CROF RUTATION

(1974) demonstra ha
Terry (1974) demonstrated that Ary exudates which may weigh
eigh

between 9-70mg and measure 0.2-G.7mm in diameter contained about 1.5x10~
viable cells of the pathiogen, The®exudate Serve as means of secondary
spread of the disease when they are erried DY rain splashes fr.r—m one

} crep to ancther. However it has been shewn alsc that the ath )
persists for relatively short time in the sni] -’lI"ln/.[LJRAr‘. pl";:?tf) d
hence crop rotation of at least 6 months wit, decp pl.ugl:.iln(: bef::&

next E Y =
planting may be enough to eradicate the pathogen fp, th i
-ogen from the soil.

- _______ "







Fig¥ . Left — np dictack and yrowii of
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USE _OF INTERCROPS wND SHADING

arene (1975 and 1976) have shown that shading and intercropping
assava with maize, melen or their combinations reduce the
incidence of the disease.

Intercropping besides other ecoromic advantages, reduezs the
incidence by reducing the impact of rain drops on scil and

providing side shield acainst rain splashes carrying inoculum

en the crep (Okigbe, 1977).

TIME OF PLANTING

It has been deronstrated independently at NRCRI and IITa that
the incidence of the discase followed closely rainfall cr

trend (NRCRI 1972, IITa 1972 Terry 1976). The incidence of the

disease was highest during months of heavy rains and dropped off
as the rains lessened. On this basis, time of planting was
recommended as means of control (Farts, 1974). Up till now,
qood control has teen achieved by planting early before the
heavy rains or later towards the end of heavy rainse

USh OF NPK-FLRTILIZER

In recent wogk dene at Umudike it was shown that the disease

scverity and incidence was reduced by NPK fertilization and that
¥ was the main contriiutery factor (Odurukwe and irene, 1977).
Us

of fertilizer teilered to the needs of individual snils for

the contrel of the discase is still emphasized.

5E OF RESISTANT CULTIVARS

Ihis was {irst sugqested by Goncalves (1939), and several field

resintant eultivars from Brazil have been reported (Carneiro 1940)
woncalves 1948)

Extensive hybridization of sclected parents has been made with

the resistant clenes and large numbers of progenies of the crosses
have becn tested for pesistanein the field over the past 5 years
by the keot and tuber imprevement programme of IITh, lMany clones
and families have proved to be consistently highly resistant to the
disease in a wide range of environmerts covering many different

cenlogical arcas of Nigeriae.

USE OF aGRIMYCIN 500 CHENMIC/L

Wnile advances have been s made in selecting cassava varieties
that are tolerant to the disease, attempts are also being made
to develop economically feasible chemical control co augument
the present cultival methods.

In 1977, aArene experimented the use of agrimycin 500, a

formulation of antibiotics and fungicide in the field control
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cin 500 effectively reduced

¢f CBB. The results showed that sgri

the incidence and severity of tre diseasée
reduction of CEE was achieved by £ lication of agrimycin 500
«oove this concentration

4 at the rate of 80gm/100 litres of water.
the chemical showed phytotoxicity to hv leaves ( § 1977

The highest

S

COI CLUSICH:
cassava has increased in suverity in the
The use of resistant cultivarc remaing

- The bacterial blig

i country during tne past yearse
the most promising metnod of contrel of the disease.

to introduction and promoticn of new varieties, it is-deportant to

known the arcas of high, medium and low damage caused by CBB, In

= the epidemiological competence

addition, it is important to determin
ic zones with their differing

But, in relation

of the pathogen in different climat

In areas of low Incidence exclusion becores useful,

cropping patherns.
In areas of high pathogen competence resistance pecomes increasingly

I reliable and necessary.
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by

Tai Fagbesi
3rd Year Botany Student.

For almost the whole of man's existance plant improvement has been
by selection, first unconscious, later conscicus, at least In part.
Even so 1little as one hundred years ago the details of pollination and
fertilization were not generally understood in the process of reproduction
and it was not until Mid-nineteenth century that breeders came to hear
of Mendel's work, and the word 'genetics’ was colmed by Batason in 1906,
Thus, the practice of scientific breeding is relatively still in
its infancy and for all practical purposes we may say it is but 80 years
old. as plants, directly and indirectly will for long be the main source

of food, clothing, drugs, fuel and construction materials, it is obvious
f mank ind

that the major contributicn of plant breeding for the welfare o
lies in the future.

Much of the breeding work for the twentlieth century has been and
is still exploratory in character. Gonglder*~7 the encrmous wealth of

genetical variation exhibited by the world plant populstion, there should

be a great expansion in breeding as a basic neceseity for a world population
rapidly increasing in numbers and in its demand for » higher standard of

living. Therefore, the need for a thorough study of n
1like polyploidy as 2 means of bullding weapons for man in order to fight
the numerous odds that are working against hi~ existance,

stural phenomencn

Perhaps, one should start by writing briefly abeut the phencmencn -

Polyploidy. Polyploidy has time and again been a potent facter in  the
evolution of plants, and it has been estimated that over 40 percent of the
dicotyledons and nearly 60 percent of the monocotyledons and at least a
third of domesticated species (70 percent of forage grasses are polyploids)e

Two main types of polypleids are polyplold varietias or Autopolyploids

and polyploid hybrids or 2llopolyploids, Each of these may be further
subdivided into auploids with whole number multiple of g(-momes. (x)
of the group, (e.g. tatraploid, hexaploid, Octoplodd), ang aneuploids
whose chromosome complement ig not a whole number multiple of the basic
number (e.g, 2x-2: nullisomic; 2x-]. monosemic; 2x41: trisomic; 2x+2:
tetrasomic), S

Euploids with an d B
A ) th‘ odd number of Chronosom. setsg (triploids, pentapl !
septaplolds) are characterized by a hignh degree of s&zrility owing to
irrequiar na BES an 2lanc r tical tc
: - jn/ d unbal, ed Jamates; hence jt is ra ely prac
to sttempr o g, stematic study of their inher v’ some O
- - itﬂnce. l‘e &rthel(;BS :
Ty J

is most imperat tved!
'
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numbercd euploids are of great importance in crops which can be propagated
asexunlly for cxample, some apple and peer varieties, commercial bananas
and numcrous ornamcntal plants arc triploids showing greater vigour and

size than thelr comparable diploid types. They also comprise highly
uniform clone¢s, an advantage in such Cropse.

Having proved to my rcaders that I know what polyploidy may be
about, one may wish to turn to how induced polyploidy has been a breeding

mcthode  (® @ genome is the basic haploid set of chromosomes in a species)

Polyploids occupy so important a place among domesticated plants, it
might be thought that the ability to create polyploids from diploids would

providc such valuable advantages as to revolutionise plant improvement.

This vicw, however, is immediately discounted when one considers the
cssential differences boetween cstablished polyploids and newly created ones.
Ihe former have been exposcd to the long—continued rigorous forces of it
natural sclection and have been tricd and tested for genetic and chromosomal
balance and stability, fertility, vigour, etc. In contrast, the rawly new |
polyplodds is untested by selection for any of the above attributes and is
charasctoristically less competent to survive, a even when cossated by mane |
To put it in another way, the old genes and chromosomes are not adapted to 3
the new and thercfore alian, internal polyploids environment which they
themsclves comprisc.  Hevertheless, as better understanding of genetdc
principles and mechanisms has arown, induced polyploidy can now be seen to
offer promising means for the manipulation of genes and chromosomes towards
the synthesis of novel and improved varietiese

]

tuch work has been done in Sweden on autotetraploid varieties in the

foraqge erops like alsike and red elerc:, Fertility, though good in some

strains is less in the tatraploids than the dipleids, though hay yields
have beon higher, chicfly because the plants recovered more quickly after
arazing. adverse charactoristics include long styles, the inability of
bees to reach the nectar in the flowers and contamination of tftraploid.

stands hy diploids. The best diploids have not always given the best

tetraploids that is the behaviour of the induced tetraploids is unpredictable.

e tetraploid varietics have yet boen releasede

Summing up the prospects of utilizing induced polyploids, it is clear
that new autotetraploids produced from a single dipleid form should not be
cxpected to be immediately successfules  The way to success lies in
producing a number of autotctraploids from geneticelly different diploid
Bources, followed by intensive hybridization and selcction in large
populations, Even though the lots of work leading to one becoming a geneti-
cist may seem to depend on luck, 1 think that conscious efforts should be
made to encourage Blology Students (by this I mean Botany and Zockey Students)

to carry out research work in the f£icld of cytogenetics.
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has been achieved using

It must be pointed out that some Success
triploids in commercial sugar-bect procuction (ELLERTW, 1967).
The problem, however, of successful exploitation of triploidy has
difficulties, the salient featurcs of which are as follows: In ceneral,
triploids have larger roots than diploids, cctraplodds, smaller,

fxiplbids yicld the most sugar per aCrve
tpolyploids' (anisoploids) varietics crowm arc diploid-triploic-tetraplold

mixtures, oftcn in the approximate ratio of 40:80:10, produced by growing
Such varietics are widcly

together diploid and tetraploid seed plants.
grown in Europe and are predominant in Zoropean Ec-oemic Community Countries.

In Burcpe for example, tho

The only 'triploid' in cultivation is Triplex (synonymous with
ploid that is cytoplas-

Trirave). This is produced by growing together = diplo
mically male-sterilc and a tetraploid pollinmator. The sced is cbtained

from the diploid plants. and is therefore of nogmal size and adapted

to standard sizc ranges of preclsion drilis.
r of cytoplasmic male sterility is necussary,

Ideally, a nigh degrec

tre casc with much sterile

dlticrs as is

not influenced by environm.ntal o
material. The attainm.nt of —cop'.* rozygosity in the parent used to
maintain male- s%ar :1lincs ls mace dIfficult on account of bevt being nearly
self-incompatiblc.

complication

In breeding for bettir malc- -
arose in that the tetraploid plants
and stronger ar-he-: walls whic! n cded a drier atmosphare than the
diploid before they burst and shd thelr len, thus roducing the efficiency

P
of pollination. =ss a result, the percontage of triploids produced from the

interplanting of diploids and tetraplolds was feund to vary from 90 percent
in favourable years down to 60 in unfavourable ones. The diploid coeponent

mployed as polllnators hed thicker

pol

in the tripleid varietics came occasionally from male-sterile plants and
from normal diploid bect, belters, wild beet, red beet, etcs Thus althougt
the beneficial cffect of tripleid ;- r: was satisfactory, yields varied

car yea 4 ; o
year to year, from very good to very bad, especially because of bolting.

Many individual lots of tripleid-test-nybrids have given phemomcnal

results, but reselection of tetraploids for casier pollen shedding, botter
performaing male-steriles, and improved techniques for Preventing
contamination by pollen from cutside sources, arc all necessary beoforc
triploid sugar-bes t can become as successful as its potuntial promisese

Sugar-bect, therefore, affords a 9ocd example of the intricat
) ‘ ) ) w catc
problem which have to pbe solved by the breeder in the o -
N ommercial cxploitation
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In conclusion thercfore, though success may appear not too

nften attainsble, at lcast a casc in point may be given. Lupins normally

contain alkalolds which give them protection against grazing animals,

hence alkaloid-froc mutants are at a disadvantage in the wild, but would
provide valuable fodder crops in cultivation.
and ZDMDMERMNN,

Von Sengbusch (VON SENGBUSCH
1947) found only six alkaloid-frce individuals out of
1,500,000 plants tested and, from the progeny of these, 10,000,000 plants
were raised before one individual was found with pods that did not open

and so retaincd the sccds‘. (HACKEARTH and TROLL, 1956). But then, it is
my strong belief that the scope, the opportunity and the challenge are
;,:t..ntially immense - and immensely rewardinge
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SEX_DETERMDUZION

by
Tkoku PlCe Ukaegbu,
300-Level Eotany Student,
University of JoSe

The studies of sex determination are associated with three persons
within the present century.

The first investigations relating chromosomes to sex determination
were carried out at the turn of the century. A German Biologist, H. Henking,
in 1891, discovered that a particular nuclear structure could bu traced

is of certain insects. This structure was received

gt P

by only half while the cther half of the insects did not receive any.
Henking only identified this as the "X body” and shared that sperm
differed because of its presence cr abserce.

In 1902 these observations were extanded by C.E, McClung who made
cytological observations on many different specles of insects (grasshoppers)

and demonstrated that the somatic cells in the female grasshopper carry a
different ber than do rgorcing cells in the male, While
he was able to follow the "X body”™ in spermatogenesis he 4id not succeed
in tracing the oogenesis of the female grasshopper. McClung associsted

the "X body" with sex determination, but wrongly considered it to be

peculiar to males.

Again contributions tc basic knowledge about sex determinatisn were
made in the early part of the century by E.B. Wilson and his associates.
He reported expensive cytological investigations on several different
insects notably from the germs Protenor-an uncommon group of insects closely
related to the boxelder bug. In these insects different mumbers of
chromosomes were observed in the germ cells of the two sexes. He traced
oogenesis successfully as well as spermatogenesis and found that the
unreduced cells of the male carried 13 chromosomes, and those of the
female had 14, Investigations also shoul that some male garmetes
carried 6 chromosomes, whereas others from the same individuel earried Te
Eggs fertilised with 6—chromosome Sperm produced males while those
fertilised by 7-chromosome sperm produced females,
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In Henking's investigations, the  wx body" was thus found to be

a chromoscme that influeneed sex determination. This was identified in
several Insects and became known as the sex or X chromosome. All eggs
(female gametes) of these insects carried an "X chromosome, but it
was only included in half of the sperm (male gamete). However, all
sperm had the usual complement of other chromosomes-antosomes
(chromosomes that are not sex ones)s Thus eggs fertilised by sperm con—
taining the X chromosome produced zygotes with twe X chromosomes, which
became females. EQgs receiving sperm without an X chromosome produced
zygotes with one X which became femaless

another chromosome arrangement was observed by Wilson in the
bug- Lygacus turiuue.In this insect the same number of chromosomes was
present in the cells of both sexess The one certified to be a mate te
to the X, however, was distinctly smaller and was called the 'Y!'
chromosomes  any sex determination based on equal chromosome numbers in
the two sexes, but with different kinds of chromosomes making up one pair,
was called the XY types nccording to evidence accumulated from a wider
variety of animals, the XY mechanism was found to be more prevalent than
the X0, the XY type is considered a characteristic of most higher

animals, ¢.ge man.

In some plants it is also found, eege in Melandium album. The human
X chromosome is longer than the Y chromosomes The total complement of

human  chrom

B¢

me includes 44 antosemes. The antosomes are XX in the

female and XY in the male.

Dur ing ooqenesis, eqgs produced by the female have the usual
complement of antosomes—-22 and an X chromosomes Spun from the male
have the same 272 autosomal number, but either with an X or b4

chromo

e, called heterosomes

Eggs fertilised with Y chromosome sperm result into zygotes that develop
into males; while those fertilised with X chromosome sperm result intg
zygotes which develop into femalese Segregation of the XY pair and random
fertilisation thus explain, at least superficially, why some individuals
develope into males, and why about half of the numbers of each population

of higher animals are tales and half are femalesa

Historically, the association of the most conspicuous phenotype
(that is, sex) with a particular chromosome greatly strengthened the

hypothesis that genes are in chromosomese This idea originally had been
postulated larcaly because of the parallel observed between the separation

S e egregation
¢ chromosomes in the meiotic process and genetic gre segreg .
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The first irregular arrangement of chromosemes from Bridges
experiments resulted from non-disjunction. This non-disjunction
is the inability of paired chromosomes to separate after anaphase
of melotic division. These two chromosomes then went together to the
same polce Consequently, some female gametes received two X
chromosomes and some had none at all.

See Figue I Belaw: NON-Dis yunic Tron Int
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Fellewing fertilisation by wild type D. melanogaster males

with AAXY all zygetes had 24 autosomes (i or 2~ ), but some

received twe X from thenothe:mefmunflﬂ\ﬂ' to praduce 3X,
The ratio of 3/2 instead, resulted in their called metafemales that

are highly inviable. The XXY flies (2X/2h frem the same mating were
normal females in appearance; X0 or IX/2. ar 0.5 ratio males were sterile
while those with & Y but no X chromosomes did not survive. These results
indicated that, in D. melanngaster, the ¥ chromesome is not invelved in
sex determination, but that it does control male fertility.

Flies produced experimentally with 4X/34 were also metafemales also

called superfemales. Those with 4X/dn and 34/3A both with XA-l, were

females: The combinations IX/4n or 0.75, and ZL/3wn.67, produced

experimentally were intermediate in cnaracteristics between males and

females and were called intersexes.
Combinations of X 2X,4A =0.5 wer= males and those of IX/34=-0,35 were
metamales. No other animals or plants have been lnvestieated with equal
theraughness, but indirect evidence suggests that some such balance is
invelved in many arganisms. Intersexes can be produced exper {imentally in
some animals by upsetting this balance during the develepmental stages, In
nature, a margin of safety makes Intermediates betwsen the two sexes

Uuncemmon .
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THe USE OF GROWTH REGULATORS

IO AID CROP PRODUCIION

by

Tunde  wdepegba
400-Level EBotany Student
University of Jos.

INTRODUCTION:

The growth of a plant is a dynamic and complex, yet strictly
controlled, process, Growth of the single-c 1lled organism is
complicated enough, involving the processes of cell enlargements
and orgonelle  production but with the development of multicellular
plants, complexity is increased with the additional problems of
co-ordination of the action of various cells in the organisme The
co-ordination of growth between different parts of the plant must

clearly involve some control mechanisme

Moreaver, the developrent of organs, such as leaves or stems,
involves an orderly sequence of phases cell division and cell
extension, so that there is also co-ordination of growth in time.

But lack of co-ordination and specialization of ccll activities,
autemat feally results in only a colony of cells without the special
advantages of the mullecellular organisme To this effect, there are
two cvident types of wechanisms which can be employed te bring about
co—ordination in the plant.

Flrstly, system of chemical messengers which direct cells to carry

out various functions and secondly, the system of field or physical
forces, The former class includes the plant hormones while the latter
might inveolve electrical gradients over the entire plant or meterbolic

resence or gas—exchange gradientse
a ge gt

Other types of cellular control may exist but at present most
Physiologists, are unaware of thems Taking into consideration the
present state of knowledge, most attention will be diverted to hormonal
and chemical control systems in order to develop a logieal picture

of how cells are regulated in growth, expansion and differentiatione

The end product of these controls is a complex plant organism with

localized regions for photosynthetic activities, translocation of
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materials, or differentiation in reproduct-on or other spac“mal
activities. With all these mechanisms involved, chemicals .
called GROWTH REGULATORS

may participate in the control of growth are
Fourtypelofthesegmthrowlm:mnbommwwph“t
physiologists: Auxins, Gibberellins, Cytokinins and the Growth

Regulatorse

As for intact organs of whole plants far more is known about
auxin than any other growth substance. About the 1930's, it was
realised that growth in length of an ofgan =may at times be retarded
by the growth promoting substance and these were again referred to as

~uxins.
More recently came the discovery of jibberellins, cytokins and some

growth inhibitors, which would be discussed later inrelation to their
physiological activities, singly and in asscciation.

ST e e——

HISTORY OF DISCOVERY
AUAIN: The presence of growth regulating hormones in plants
was first suggested by Jullus-Von-Sachs in the latter
half of the Nineteen Century when he proposed that there were

f “organ forming substances in plants, which were prod.ced in the leaves
and tzamlpcated downward in the plant. The basis of our modern
knowledge ‘Of . ins lles in the wock of Charles Darwin, published a
Century ago In a book entitled "Ihe Powsr of Movement in Plants.”

L Darwin investigated the phenomenon of phototropism, the response of

| plant organs in response to unilateral illumination +nd lattar

concluded that "When seedlings are freely exposed to a latersl light

some influence is trpgnsmitted from the upper to the lower part,
causing the latter to bend." It was much later that researchers such
as Boysen—Jensen (1910) and Paal's (1919) found out the nature of this
influence. The first successful isolatior of the chemical messenger
noted as the influence was carried out in 1926 by a Dutch Professcr,

P.xventwhoﬂmsextendedtheuurkofotherrm-mim

earlier. After some experiments he gave the name AUXIN, to the growth

'hormones which are present in all higher plants which are of

importance in the physiology of growth and f differentiation.

GISBERELLINS: The gibberellins now recognised as having great
Amportance in the normal physiology of the plant
were discovered through an analysis of a plant

disease which had devastating effects op the rice €conomy of Japan
N
Japanese farmers noted that plants affected wity this disease were

RS —
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taller, paler and thinner than their normal counterparts and sometimes
devold of fruits. (Phinney and West 1961). Japannes plant pathologist
later revealed that they were infected by a fungus called Fusarium
moniliforme which was later identified b to be an ascompcete a called
_a_l-bbcrauﬂ fujikuroi. After series of experiments by some
physiologists, Yabuta and Sumiki (1938), isolated the crystalline

gibberellin which was given the name Gibberelin A (Gi).

CYTOKININS:

This discovery came from work done with cultures of young plant
embryos and tissue explants. Studies by Habalandt (1919) demonstrated the
existence in plant tissues of a diffusible factor which stimulated 2
parenchymatons cells in potato tubers to revert to a meristematicstates
That is, cell division could be induced by the factor. Ceconut milk feund

as a stimulant of cell division was supported by many researchers like
Van-VeerBeek (1914).

The most exciting discovery in the search for compounds that will
induce cells to multiply is Kinetin.

OUther classes of plant hormone exist, particularly the growth
inhibltars such as abscisic acid (aBa) and also the gas ethylene which
is apparently invelved in many growth phenomena. sabscisic acid was
ismlated from cotton fruit and was found to possess a broad spectrum
of bielogical nctivity.

CHEMICAL

UF THE GROWTH REGULATIONS

AN~ attempts to isolate and chemically identify auxin suffered frem
the diff4culty that {t {s present in plant tissues in extremely small
quantities. It was found to be impossible at that time to obtain

suffleient auxin from plants to prepare pure crystalline auxin for analysis,

Infact the first crystalline auxin was obtained from human urine and after

determining the chemical nature, it was shown to be HETEROAUXIN or as it is

known today as Indola-3-acetic acid (Tw):

K\\ —,,,_._,\;\— LH) C ooH
'\“ ;1
3 N’

Indole -2~ acetic acid

[1an]
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Other substances were subjected to investigations and the substanceg
ebtained were found to be similar to Ias action even when applied at low
concentration. These substantes now referred to as SYNTHETIC AUXIN
include-Indole-3-propionic acid; indole-l-pyruvic acid, 2,4, dichlor - hemoxy
acid; 4, 5, trichlorophenoxyacetic acid and 4, chlore-2 methyl-
phenoxyacetic acid (MCPa). ent and Thiamin (1937) concluded that the
degree of substitution in the ring and side chain, nature g of ring and length
of the side chain are the factors that will influence suxin activity.

CHEMISTRY OF GIBBERELLINS

The chemical corposition and structce of gibberel’in compeunds have now
been known. Their bislogic:l sctivizies similar to that of the original
ng;:;nm icolated fron the fung.s S. fulilos 1. So far thirteen naturally
occurring gibberellins have been found, all having very similar
chemical structures (Pales "963). All tne said thirteen comprunds possess
the same general carion ckeleton and all are able to promote growth system {r

plants,

Gibberellic ocs s (-
Ut ein (\3 \(WHAZDb)

CHEMISTRY OF CYT¢ININS

The first ccapound wita a hormal activity isolated from natural resources

! was kinetin; but the naturally SCCUrring cytokinin was isolated frem Zea pays
I grains and approprisiely named ZEATIN,
NE=CW =C
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The chemical compositio thg two Q;rowth hmihi%«rs-?:\bscis‘ic acid and

ethylene has been clucidated. abscisic acid was isolated from cotton fruit

while cthylene possesses a simple molecule contrasting with the more
chemically complex gibberellins, cytokinins, auxins and (ABA)

PHYSIOLOGICAL KOLE OF THE GROWTH REGULATORS

We may reasonably assume that the distribution and concentrations of
auxins, gibberellins and cytokinins, together with grewth regulators are

vital factors in the overall control of growth and differentiation in the
whole plant.

ROLE OF AUXIN

Extensive studies of auxin have revealed that in some plants auxin is
stimulatory, in others inhibitory, and still in other cases a necessary
participant in the growth activity of another plant hormone.
The important function of auxin is its ability to stimulate -* cell elengatio
Occurrences of phototrapism and geetropism in plant can alse be attributed to
an unequal distribution of auxin. It also plays an important rele in Apicel
dominance, it induces parthenncarpy, (a phenemenon referring to the develepment
nf fruits without any associated development of viable seeds), effeetive in
ripening of fruits, centrolling facter in abscisien (falling of leaves) and

cell divisich. Synthetic auxins are used as weed killers.

Role of Gibberellins:

Gibberellins rival auxins in the multiplicity of grewth reactiens
which they evoke in plants. They contributed to the promotion of cell
elangat fon by altering the growth of a c¢warf plant variety, they alse induce
parthenccarpy in some fruits, e.ge. tomato, apple, grape, etc. root elongatien,
leaf expansion, seed germination, breakine of dormancy and mobilization of

storage compounds during germination (L ¢ cereal e.ge grain)

Fole of cyt<kinins:
The stimulatien of cell division in plant tissue was the first effect

of kinetin to be observed and for that to be in a continueus process, it

goes in association with auxin.

It plays a better role in to root formation, e.g. lettuse. »nd tobacco,
it alee delays senescence (yellowing of leaf) and it can also break seed

dormancy.

Role of ibscisic Acid:
ifter elaborating with regulators involve in acceleration of growth,
abscisic acid has been noted to be a growth retardant and a suppressor thot

is by prowoting abscission (leaf fall), promotion of dormancy, growth

retardation and indication of senescenceée
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Role of ithylene:

This hormone basically contributes to the ripening of !::ts but it
also act as a retardant of gxowtr_l by promoting abscissicr inductien af

epinasty (downward bending).

PROBLEMS INVOLVED »ND HOW THEY ARE OVERCOME

There are some effective problems which are relatively affiliated
to inhibition of plant production. Notably amongst these are abscission
and senescence. hbscission refers to the remowal of leaf c from the plant

while senescence is the Ieunwinq of leaves. Obwiocusly, abscisic acid is
a contributing factor to the abscission of 2 leaf or fruit but the applicatien

of indole-3-acetic acid invariably stops the action of abscission, In relation
to senescence, kinetin delays the onset of senescence in the leaves, and

cytokinins in general have a senescence delaying effect on plant tissue,
hbscisic acid also contributes to the inhibition of seed germination-an effect

which is equivalent to a prolongation of seed dormancy. Kinetin is & contrelliing
factor in breakage of dormancy.

.
One other important problem encountered by plants is their reaction te

injury which may be physical injury or invasion by pathogens. The nature of the
reaction to the pathogen determines whether the plant s susceptible or
resistant to the disease caused by the organism Habelrlandt (1953) later
suggested that cytokinin may be more importantly inwolved (n the weund

reaction by controlling the effect. Virus infection can also partitipate in

te cvercome by the

application of gibberellic acid.
A .

RESULTS OBTAINED

Relative to most of the work done, plant grewth hormenes are beesming
useful tocls in agriculture and horticultural practices, The earliest
commercial use of a plant hormone was the exposure of fruits te ethylene
gas to accelerate ripening, a practice which is still common today,

The usefulness of auxins and gibberellins in inducing partheno carpte fruit
development has been mentioned by but another practical use of auxirs is the
induction of flowering and consequently fruiting by spraying pineapple croj *
with comprunds such as 2,4 dichloro-phenoxyacetic acid (synthetic auxin).
W special pepi¢ Of synthetic auxin is their use as a selective
herbicide in certain fields without affecting the Surreunding crop plants,
2.9 yellow charlock (sinapis arvensis) can be controlled within certain

»
|
i
b
n — ;
g.xops si as oat (avena) or wheat (M). hnother important result

sbtained
uea th;e::ed in the difference in action of gibberellin and auxin
induc parthenocarpic fruitg, Derlin and Demovanvill (1967)

?o9+ ponne and stone fruits are effective to ongy gibberellin
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Strawberry plants can by treatment with gibberellic acid be induced
to produc_e earlier flowers and therefore

fru:lts than untreated plants
These have actually contributed to commercial gain strawberry.

The most important single application of gibberellins yet found is in the
malting industry and malting is a process whereby barley seeds are

allowed to germinate for several days. The germinated seeds are used in
the preparation of a medium for fermentation yeasts in the manufacture of
BEER. It has also been claimed by Macleod (1962) that pasture grasses,

when sprayed with gibberellic acid, grow more "rapidly and are more valuable
nutritionally for grazing animals. In the case of kinetin, not much work
has been done on its independent mode of action towards growth, but it has

been found to induce parthenocarpy in egg plant (solanum melongena) when in
association with Gii and L, (Cliopus 1976°)

SUMMARY & CONCLUSION:

s number of examples of interactions among plants hormones have been

described earlier and it is probable that no specific physimlogical respense
of crap production can be ascribed to the influence of only one kind of hormones.
Such interaction may be synergistic in which case one hormone reinforces ]
tht: effect of another; or antagenistic in which all one hormone offsets or
retards the effect of another.

an example of antagonistic effect is the balancing of the abscissian-delaying
effect of Lus with abscisic acid. There is very little doubt that practieal
uses of plant hormones will in future be more extensive and varied than at
present. Full realization of their potential will, however, not be achieved
until our understanding of their functions and mode of action in plants is

greatly increased.
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JONTIERS OF

K NOWLEDGE

The Editorial Board of the "Euphorbia" has introduced, starting

KL

from this third issue of the journal, a series of short stimulatory
articles by cminent lecturers and researchers designed to aequdr't students
with some modern trends #n Botanical idvancement a'nd thereby expose them

to the frontiers of knowledge. Such articles will be in the form of review

articles and/or research endeavours in various fields of Botany.

We have the pleasuPe te request Dr. C. Oo iakueshi, sne of the founding

fathers of this Department, and lLecturer in Plant Pathology to present the
firat of these articles.

MYCOPLASMAS  oND PLANT MYCOPLASHA  DISEASES

by
DR« Co Oe aKUESHI

During the last fiffy years, many significant advances have been

made in the field of plant pathology, and not the least among achievements

is the progress made in our understanding of the role of mycaeplasmas and
mycoplasmas—like agents in inciting the diseases of plants. The mycoplasmas

| bacterial of the order mycoplasmastales, are abcut the smalles: arganisms
known to be capable of autonomous living. Many diseases of m: animals and
plantsg formerly thought to be virale in their aetiolegy are now known to be
Caused by microplasmas. These extremely minute organisms are even knowr. to be

Capable of infecting cell culturese



- 66 -

these organisms and their diseases
animals and ingects. -mong

Over the years the study of
has been limited to hosts such as man,

the diseases mycoplasmas preduce in man are p& ipary atypical
pneumcnia and urogenital diserders. are responsible
for specific types of preumonia—especiall
pleurapneumonia and contagious caprine pleur
recognised in Nigeria., Uther conditions in which mycoplasmas are

invelved are mastitis, artnritis, and urogenital tract and eye infections
diseases and arthritis in peultry,

In animals they
Y contaglious bovine
opneumonia which are well

in animals, and chronic respiratory
as well as fatal brochepneumonia and neurelytic

(Adegboye, 19772, 1977b).

disorders in rats and mice

shat these organisms may

Evidences are now becoming overwhelming
in plants.

alse be responsible for many disorders ir
disorders of Vinca gasea

There have been reperts frem France about
Selanum. mejongena Lycopersicum esculentum, Capsicim ACTWRET, ~piun
graveolens, Daucus carots, officinalis and Callistephus ehATSOMLS,

Reports of the Cltrus stubbern disease, ~ster Tellrws disease and the

calendula

2 come free

Coconut Lethal Yellowing disease-all cauged by mycop

America, Canada, Jamaica, England, Indlia and Malaya,

Mycoplasmas are rather fastidious and gequlire
substances. Consequently, only few people nave beer seilled, and fe
labgratories have been equipped to check for trem
diagnostic services. In fact, in Higerla enly lit:
reported from the National Veterinary search Institute, Yemj Departrent

Bells University, Zaria ard

of Pathology and Microbiology, «hs
Department of Veterinary Pathology of the University af Ibadan, ¢
mycoplasma diseases. No work has so far been reported an plant mycoplassa
in Nigeria,

diseases, which, in every likelihood must exist here ir

It is therefore with a view to
Betany Students to plant discases caused by mycaplasmas, the Blelogy of
Y c mas, t slelos £
these organisms, the methods of isclating and propagatin 1 &
C and propagating them, and €

methods of contrclling the pathogens and 3
p gens and the diseases caused by them,

that this article is devoted,

CLASSTFICATION ..ND BIOLUGY:

Myceplasmas are f:zu.::mciy minute mrqganisms. They are members of the
Class Mollicutes—orgznisms with "soft and pliable skin." PTh = .
consists of one Order, Myccpmsn::r.alas, together witn t:w b t.n‘-las% hed
fenera, Thermaplzsma and Spiroplasma. The order itself :or::nzyt:‘:wc

milies, My asma z ) ‘
amilies, Mycoplasmataceae and #cholepplasmataceae., The former family

hag twn genera, .hxcopiasma and Ureapla
B. pl Sma, and the latt r ily has only
atter family has Ol

oo genus, acholeplasma. This evolutic
- 10ry

Y approach to classification in
e ssification i
was suggested by Edward (1974)

Lic
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Pelczar and Reid (1974) have wopewtod thot tha olementasry Rodiegy
of myceplasmas contain strands of DNi and are filterable, being only

0.125 to 0.250 Um in diameter. In culture they germinate forming

branching filements ranging from 2 to 15 Um in length. These filaments
assemble as chains of spherical corpuscles which later fragment into new
elementary bodies.

One unique feature of myceplasmas is their lack of a rigid cell
walle The cells are instead bounded by a trilaminar cell membrane.
Recent  studies have shown that this lack of rigid cell wall offers no
impediment to movement because some wall-less mycoplasma (notably myceplasma
pneunoniac) can glide on a glass surface in a liquid medium and at a speed
comparable to the movement of Myxobacteria, about 15-30 Um/min. (Murray,
1978). However, Meadow (1978) has noted that one consequence of the lack
ef cell wall in mycoplasmas is that when grown in the presence of sterols,
they incorporate them into their cytoplasmic membrane. But when grown
without sterols, mycoplasmal merbranes de not contain these compounds and

the organisms are resistant to the polyene antibiotics. In contrast,

bacterial membranes contain no sterols, do not bind these polyene antibimtics
and are therefore not affected by them. inother consequence of the lack of
cell wall in mycoplasmas is that they are pleomorphic and take on various

shapes as induced by their environment.

Mycoplasmas grow on agar medium forming small colonies with an epaque
and yellowish central area which is surrounded by a transluscent peripheral
zone, thus giving the colonies a typical “"fried eqgqy" appearance. Mycoplasmas

are gram-negative and non-spore-forminge

GROWTH iliD CULTIVATION:

Iiy"r\;v]:\.'m:—\u are known to be fastidious in their growth requirements
(Pelezar and Keld, 1974; adegboye 1977), and so there is no one medium
whieh can qrow all mycoplasmas. smong all mollicute-like organisms asseciatec
with and presumed to induce disease in plants, Spiroplasma citri, the
citrus stebborn organism, remains the sole example that has been isolated
and cultivated in vitro, characterised, shown to be plant pathogenie, and
assigned a Latin bimomial name. In morphalogy, ultrastructure and motility,
the corn stunt spiroplasma appears to be closely related to the citrus
stubporn spiroplasma. Their requirements for isolation and cultivation in

vitre are therefore similar. Davis and Worley (1974).

I have reported that in 1iquid medium, the corn stunt and citrus

stubborn spiroplasmas grew well and exhibited vigorous rotational and

flexional movements but achieved no significant translational movement. Use
of a semi-solid (0.25° agar) medium adopted for the cultivation of

Spir OEl:\snid citrl, however permitted the demonstration (documented by !
phase contrast cinematography) that the spiroplasmas are capable of
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accomplishing centractile movements when grown on @ semi-selid medium
containing a cystine-tryptone-sodium sulphite basal medium with

supplements, S. Citri will also grow well on a

with 1% agar., Fudl-allah et al (1972) have also reperted the
agar media to culture a mycoplasmawlike

medium solidified

successful use of both liguid and
organism associated with stubberm—diseased citrus in California. all media
used successfully contained either horse serum o ascitic fluid and alse

in liquid media eontaining either 20ml ascitic fluid or 2ng ehelesterol and
Img palmitic acid instead of horse serulie Excellent results were cbtained
with a medium containing 2.1g. Difce FPLO beoth, 0.1g. fructose, O.lg,
glucese, 0.1g. sucrose, O.lg. tryptome, 5.09g. sorbitol,

20m1 horse serum, 10ml 25% fresh yeast extract, and 60ml distilled water,
The ingredients, excepting horse serum and yeast extract wnich were passed
fhrough a 0.2U filter, were adjusted to pi 7.5 to 7.8 and autoclaued at
1227c (15 psi) for 20 mins. The complete medium was distributed in sterile
flasks, 5ml in each, and kept at 47C until used. a similar solid medius
(3.4g. Difco PPLO agar replaced the PPLO broth) was used for primary
cv.Iltures. AMdegboye (13977) has also succeeded in culturing metabolite

form® (glucose, arginine, or urea utilizers) of mycoplasmas involved in
diseases of the respiratory and urogenital tracts, joints, eyes and

mammary glands in both broth and solid media, The broth o ists of seven
parts Difco PPLO Broth, two parts unheated. Welcome horse serum Ne. 6 or
Difco dessicated horse serum, one part 25% fresh yesst extract, 1000U of
benzylpenicillin sodium, 0,02% thallium acetats, and 0,002% phenel red. The

1% gluense,

penicillin and thallium acetate are bacterial inhibitors,
arglnineor urea is added to the above constituents for detecting aliresc,
arginine-, or urea- utilizing mycoplasmas, respectiv: 1y.
Thallium acetate is omitted from urea-supplemented media because o
Ureaplasma sp have been shown to be sensitive to this chemical, The
of the medium is adjusted to 7.6 if it contains glucose, and ap ‘—,t»(i‘—..afr 1y
6.0 it is contains arginine or urea, using IN HC1 or I NacH as e ded, The
complete medium is dispensed aseptically in 100m1 aliquots, stored at ‘4.‘:
and used within four wecks. The recipe for the solid medium is the same
0 55 gt st o po g T e

= L5 ic petri dishes and alsn stored at

+4°C before use,

Temperature and pH, amcngst cther factors, are knewn to influence to
the growth of i )
thatq: mycoplasmas in cluture. Fudl-illah ang Calavan (1972) showed

mycoplasma-like organism associated with stubborn Disease of Citrus

grew from pH 4 to 8 with an A ease o s
for routine use, a medi e Ny =t B 7. They however suggested that
’ um should be adjusted to about pH 7,5, to effset the
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decrease in pH resulting from growth of the organism. They also reported

that the organism grew from 9° to 39°C with an optimum at 30°%C. Colonies
formed on agar media at 9%, 12°, 157, 18", 21°, 36°, and 39°C were few and
small. But larger colonies appeared at 24° to 33°C with optimal growth at
30°C. The organism was viable after storage for 2 weeks at 4°%C or for

2 month., at - 20 e It should be noted that the optimum temperature for 1
growth < this mycoplasmalike organism falls within the 28° = 33°C range
¢ md £ wmal’c for symptoms of the Citrus Stubborn Disease by Professor
Ee Co Ca.ovan. £ -0 - ~r Gill (1962) has shown that the avian Mycoplasma
gallisept cum has an optimum temperature of 38°C, which correlates to its

natural ¢ currence in birds having relatively high body temperatures.

LETIOLOGY , SYMPTOMOGY aliD EPIDEMIOLOGY OF PLANT MYCOPLASMi DISEASES WITH
SPECLAL Ri ¢ 'RENCE TO THE CITRUS STUBEORN DISEASE:

Of the many diseases of plants caused by mycoplasmas and mycoplasmalike
erganisms, ‘he best s*udied s the stubborn disease of citrus. Quite
recently he «ver some work has been carried «.: on the Aster Yellows Disease
and the Ce~ ruat Lethal Yell g Di-cases Cala.an and Gumpf (1974) believe
krom as the Citrus Stubborn disease has 1

that the di..:.ose n-w popularl

been present ‘n Ca'ifor-‘a ¢n the Eas’ orn Maditerranean for more than 50 ye:

It was flrs! gerved 85T 1 f.:onla about 1915 and is now common

in most arid rus aveas of ;4 era hemisphere. but rarely causes damagell
in cool or hur .l rratena.

The rrigl £ tho Y- o ("23*7=+1in and the Eastern Mediterranean is
unknown but it - Qo] g - 1 in the infection of 2 million citru
trees in wmer ) and 54,000 trces ‘n Trreel alom:s

The ¢orm S hern vae £roh used Ly a ~itrus propagator to describe
the por v roos + o) with selece bads in 1921, but stubber .,
was flrst used he die s .72 in 1929 by Je.Co Perry who concluded that
pome influen-e v o Lransmi*“ed frow s'ubborn trees into apparently good buds
used in teop-w.ik .ng.

Symptoms of . dieeane cn leaves and sho~%s include small, abnormally
upright leav:~. buichy o . -7 iage and numerouas short leafy branches,
growth from multirle axi)lary bads and f iar chloroses resembling defieienc;
patterns, Leavos he ume pirch 4 at the tip or bscome cup-or heart-shaped.
Growth becomes stun=d and theve is premature defoliation, and finally twig !
dieback. Syrp: me asnoc nted with frufting include heavy normal and
unscasonal flcwering and ey-essive fruit drop. The fruits themselves are
A esEncahaned ap ".,c_dk\‘ with a curved colunella. Mature fruits are paler

t s i1ly on the stylar end.

than now wd ! ’ 1
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and of low yields and have insipid sour

occasionally bluish albedo (Calavan and
1961, Calavan, 1969)

The fruits are generally small

or bitter flavour and abnormal,
Carpenter 1965; Calavan and Chrir:iansen, 1966; Hilgeman,

Tt is known that all commercial varieties of citrus appear to be

susceptible to the stubbo:n di ase when graft inoculated, but in
California, Calavan and Gumpf (15 '4) reparted that natural infection

eccurred mostly in sweet oriige grapefrult and tangelo trees.
erange and grapefruit trees are most sewerely damaged., Some stubborn-

affected lemon, Valencia and Madan Vinous sweet orange trees improve with
time but rarely, if ever, recover complstely.

Navell

370) had earlier assumed stubborn to be

Calavan (196%) and Igwegbe
But the

a virus disease because of its ab lity %o e graft transmitted,
first indication that it might be due to 3 myooplasma-like organism come
in 1968 when Igwegbe (1970) disc =zred that tetracycline, but not

penicillin, suppressess stubborm . mpioms.

however reported Spiroplasma citr  In vitrs *o be sensitive to concentrations
of less than 1.0Ug/ml of actinemy:in D, carb-mycin, demethylchlartetracycline,

zline, cyclline, and tylesin.
ropenic solutlion and in vitro, has

Pecent researchers have

dexycycline, evythromycin, metha

Tetracycline, although effective '~ o
net benefited citrus tre - Irjected with 1t, syc-plasme-1ike structures
were first observed independent'y in the sleve tubes of stubborne-infected

leaves of citrus in California (Igv.gbe and Calavan, 1970) and

France (Lafleche and Bove (.970)
cultured, again independently, 'n
first called Spirorlasma ci'ri in 1972, Simllacly, a Spiropinsma sp

lisease that causes severe stunting

[ater in the same year the organise was

bot: _aberateories. The crganism was

has been assnciated with the _:rn - Ly
and proliferation in all U.S. co-n

SPREAD ~AND TRANSMISSION:
The stubborn disease organism may be spread both by natural means and

by propagative material. Calavan (1969) has reported that although no
uninoculated seedlings gr-wn in the green in the greenhouse, including
hundreds from seed of stubborn sweet orange and tangelo trees, have ever
developed stubborn ~ymptone <everal unbudded naturally infected seedlings
and many naturally infected trees propagated from nucellar seedling budlines
have been found in several experimental orchards, The stubborn organism has
2lse been spread by scion from infected trees, including some trees that
mmwfl ‘YWP;—O\:“- Most of the spread of the stubborn organism appears to
(Calavan ::: Wmn::: T e apcrsker when leat hoppecs aze apndant

A » 1978)e This therefore implicates leaf hoppers in the
transmissior. of plan“ myconiaam. liseases, o
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Results of recent studies show clearly that leaf-hoppers are

decidedly the principal agents of transmission of plant mycoplasma
diseases.  Chapman (1974) has reported that the aster yellows pathogen
is transmitted principally by the aster leafhopper, Macrosteles

fascifrons (Stal) to economic crzps such as lettuce, carrot, celery,

petato, flax, and many ornamentals. Clover club leaf disease has also

been experimentally transmitted to Trifolium incarnatum, Vinca reosea

and a few other plants by the females of hgalliopsis novella (Liu and Black,
1974). In India, Mycoplasma-like organisms in potato plants affected with
purple top roll (PTR) disease, marginal flavescence (MF), and Witch's Broom
(WB) have been transmitted by the leaf hopper vector, Orosius albicinctus
distant (Nagaich et al, 1974). 1In California, Circulifer tenellus, the

beet leafhopper, as well as Scaphytopius nitridus, and Scaphytopius delongi
. have been reported to be vectors of stubborn (Catavan and Gumpf, 1974).

These leafhoppers feed en citrus and Spiroplasma citri has been

repeatedly cultured from them in the laboratery. Circulifer tenellus

is a naturael carrier of S. citri, even in scme areas far removed fram
citrus. Oldfleld et al (1977) have also reported that laboratory-reared
Scnphyteplus nitridus, a leaf-hepper that reproduces on citrus in Southern
Colifernin, transmitted Spirephytopius nitridus, a leaf-hcppe.r that
reproduccs on citrus in Seuthern Califarnia, transmitted Spiraplasma citri

frem rtubbonn-discased citrus te healthy swect orange seedlings. This is
the first report ef insect transmission of S. citri from citrus to citrus.
nnd, in Englend Spireplasma citri has been transmitted to white clover
and other plants by means of leathoppers (EUSCELIS plebejus Fall).

injected with cultured S. citri (Markhem and Townsend 1974) The possi.bility
of transmissien of 5. citri through infected seeds is being investigated.
Recently alme, Calavan, e 1l (1976) showed that the leaf hopper Scaphytoplius
nitridus  (De Long) could transmit Spircplasma citri to a weed, London

rw.h t, Sisymbrium irio L. and a vegetable, the purple Tep White Globe

turnip-Brassica rapa L. Thus, London recket became the first weed, and
turnip the first vegetable to be found naturally infected with the stubborn
ange m,‘r:. The significence of S. citri in these two hosts is that they may
Berve as over wintered hosts. Thus the existence of natural non-citrus
plant hosts, two of them belonging to the nustard family, suggests that

there may be others, some or all of which may be important in the overall

stubborn problem. The same may be true for other plant mycoplasma diseases.

For this reasen there is an intensive search, in Califernia, for stubborn—

diseased plants and weeds with the stunted, yellowed and dv._:formed symptoms

with a view to finding eut their crus alagentse

CON ; . .
CONTROL:

In the view of Maramorosh (1974), plant disease, irrespective of their

causes should be primarily controlled by prevention rather -thail by chezepys

The prevention of plant diseases caused by mollicutes such as splroplasmas
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and myceplasma-like erganisms (MLO) of BY walled, rickettsialike
erganisms (RLO) can be carried out through preeding and selection, as

well as threugh interfering with the vector transmission.
Long befere the causative agents of MLO diseases were recsgnised,

the spiroplasma of corn stunts that causes severs stunting in all U.S,

corn varieties had been observed not to stunt the Mexican Indian

varieties Chiapas 20 and Oaxaca 40. These Mexican Indian varieties
showed no signs of corn stunt, nevertheless, they contained the corn
stunt spireplasmas which could be acquired and transaitted by corn
leafhoppers. Crosses between these resistant varieties and improved,
susceptible U.S, varieties are now belng developed in Mexico. In the

same way resistance to mycoplasmalike organisms of the coconut letbal yollawisg
disease has been observed in the Malayan Dwarf palms. Cansequer "

cumsses between the resistant Malayan Owarf palms and the highly Lusceptidle
Jamaican fall palms now shew considerable resistance to the coconut lathal

yellowing disease.
Maramaresch (1974) also reperted that the prevention-of aster yellows

MLO infection was affected by covering the plants with screens that

efficiently excluded the MlU-carrylng vectors. This method (s still being

practiced by aster seed producers. Insecticides on tre otherhand, do not

effectively prevent the spread of aster yellows, because of the abundance
and efficiency of the leafhopper vectors. However, in cranderry bogs,
applications of insecticides ance every 2 years rave contrelied the spread
af cranberry false blossem MLO, because the vectors produca omly one of

twe generations a year, and the leafhoppers that feed meinly on cranberry
plants are comparatively inefficient transmitters. Calavan and Carpenter
(1965) hold the view that the control of stubbern disease weuld depen8 en
the use of stubborn-free propagative materials and the complete eradicatisn
of stubbern trees from nurseries and orchards. They alse demonstrated the
futility of planting stubbern trees and of topworking them with sciens
from healthy trees. 45 much as pessible, trees should be prepagated only
from carefully inspected, registered parent trees, that have fruited
nermally, or from vigereus normal young nursery trees derived from such
parent trees.

Chemetherapy of yellows diseases and other myceplasma disease is now
economically feasible, .nd, certain diseases of trees as well as, of some
cnttf.y perenial ﬂrwntals are being treated with chemical agents with
:‘::iun:i::u::t:‘so:hf:r;" Japan, Eurepe, hsia and in several states
Nyland (1%74) reported remission ::nwt Cures have been reperted. Howevers
with the citrus queening dise, SYMPLoms resulting in economic control
%61 Peach X-discase in peach and cherry, Pe&
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decline and coesnut lethal Yellowing disease. Both large volume and
concentrated small volume treatments may be efficacleus. Nyland noted

that the injection of chemotherapeutant during the dormant season may

have censiderable promise particularly for diseases in which the infections
agent is lecated in the xylem, it present grabity er pressure injectlons
of tetracycline into the outer xylem during the late growing season seems
the most promdsing treatment for mycoplasma diseases of decidueus fruit
trees. Maramorosch (1974) has alse noted that many MLO and RLO diseases
have been found susceptible to tetracycline treatment, but enly temporary
remissien and no permanent cure has been obtained. Remissien up to 2 years
has been ebtained by treating roets of Opuntia tuna monstrosa with tetracy-
eline hydrechloride. Certain RLO diseases have been treated successfully
with penicillin alone. It is also known that experimental heat therapy

has previded permanent cure of a few yellaws diseases.

Thirumalachar (1974, in India reperted the effective control of the
Greening  and diebach disease of citrus caused b~ Spiroplasma citri with
o new chematherapeutant, BP-101.  100ppm of BP-101 was made in water and
injeeted into the stem by drilling a hele and allowing it to be absarbed.
Within 2 te 3 months, n leng lasting remissien ef the disease was notieed.
Hewever, solubility of BP-101 is difficult and se a new formulatisn was made
using methyl celloselue, which is miscible with water and alse . acts as a
surphactant. Wwhen 2wl of this formulatian was added to a litre of wawer,
a 100ppm solution was made, and on spraying the trees at intervals of
1S dnym fer a peried of 3 months (6 sprays), complete remissien of the disease
symptama and heavy bearing eof fruits and leaves which were completely healthy

ware ghtained in a large orchard.

Heegntly alne, the data of Igwegbe and Calavan (1973) show that the
s¥ibbarn patheqgen, like pathogens causing certain other yellows-type
disease, s sensitive te tetracycline antibiotics especially achremyein and

Aureemycine. This discovery that some achremycin-treated stubborn plants
remained symptemless for over B months is significant and possibly of
practiea]l importance. The suppression of stubborn symptoms is attributed

te strang inhibition, or complete inactivation, of the pathogen.

It is prebable that plant diseases caused by mycoplasmas and mycoplasma—
like agents have been with us on earth for more than half a century.
Hewever, the impact of such diseases en the agricultural economy of the world
is enly recently being explofled. it present only a few diseases have been
categorically classified as being incited by these agents. The nature of the
casual agents and their cultural requircments demand painstaking research.
A8 such there should be a lot of co-operation amengst agricultural personnel,

farmers, industrialists and research workers in institutes and universities

for the effective study of these pathcgens, their incidence, natural spread
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ibl. 23 Influencee, rTucts on yield and fruit 31:.,,
susceptibllity o;' scion and wot stock, their diagnosis and £1s1d (,L.th‘
and their final centrol. These are major challenges to the young and
budding plant pathologists.
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CihSSaVh PLANT (MaNIHGD ESCULENTA CRANTZ _(SYNONYMOUS
WITH MANIHOT UTILISS M POHL) MEAL PRODUCTS AND THEIR
LWIHOT UTILISS -z PRODUCTS AND THEIR

ECONOMIC TMPORTANCE " WEST AFRICA

by
CEI T. R.
3rd Year Botany Major,
UNIVERSITY OF JOS, JOS.

CiSSiViv S i PLANT
e

Cassava belong:

Lo the cems Manihot and the family EUPHORBIACEAE

which are mainly made up of plants with latex vessels in their stems.

These latex vessels secrete | by whi*a fluids when they are pierced.

“

ORIGIN D CHa

North Eastern Brazll (South armericz) and the Central hmerica have
been suggested to ke the ancostral hemes of cassava (Rogers, D.J. 1963)

studies of Manihot « -ulenty Co-atz (cassava) and related species, Bulle

rnta Crantz synonymous with Manihot

Torry Bot., 90, 4
y short lived perenial about

utilissima Pohl,

3 metres tall, with erect glabeons stem plant. This species is the most

important of all the the oonus, Manihot and our discussions
will as much as possible be corered on this species. Other species

vroorubber) Manihot abori (para rubbe: )

include Manihot g

CASS5AVA MEAL |

Meal products from cascava esculenta ¢ Crantz) include:

scava, cassava chips and pellets, cassava

garri, farinha de manidisca, ted

ava starch | carsava flakes/pearls.

flour, can:

GARRI i35 n CaliSaVa Men!, PROL

va is mainly eaten in West ifrica.

Garril is the form in wh 1 ca
It is mainly eaten by people ia the Southern part of Nigeria especially

those nceupying the tropical rainforest areas where the plant thrives welle.
sh and crude fibre but it is a valuable

; acs

carbohydr “te-purseglove, JaW. 1968) Tropical

Garri is low in protein, oi

source of carbohydrate (35%

Green and Co., London, 332 ppe
iron and some amounts

Plants diocotyledons I Lo

ns,
The minerals in cassava tuber include phosphorus,
1ude vitamin C in relatively rich amount

of calcium. The vitamins
ht); traces of niacin, vitamins A, B, and B2 with

(35m,/100gm fresh wei

negligible amounts of thiamine and riboflavine

hs a result of the above composition of garri, garri meal is usually

i ining fair amounts of protein and

balanced when mixed with sxi-e zonta

Vitamins, peels of cu o lent cassava roote especially of B variety are
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are largely used in the feeding of domestic sheeps and goats. Peels of this
variety are also used for fattening cattle, horses, hogs and g poultry,
When fed to milk cows, it is believed to Increase the flow of milk providing
a rich colour in the butter fat with no ill effect to the flaveur,

PROCESSING OF GARRI
The processing of garri invclves peeling, grating, packing in cloth
sacs or pressing,sieving, tocaeting or frying, separation into various size

particles.

PEELING: The fresh cassava roct is peeled and wasned clean, then packed in
trays or basins.

rsuming method of rubbing the
sheets whi have been teethed by
s i3 employed. Many a time, the
kr by the sides and this serves

GRATING: In the villages, the ~ruda
peeled tubers to and fro flatiened met
plercing them with pointed rod ends aor n
flattened metal sheets carry ‘wo liung st

as a means of straightening the sheets f r effective rubbing.

Th.s t3 usuelly done by placing the cloth
p les usually straight and not eesily
eltrar put flat on the ground on

PRESSING OR PACKING TN CLOTH S
sacs between three or four stick
broken, After tying, the whole set up ls

top of stones or other elevated ob . s If flat, some stones are atimes
placed on the sacs to facil':iate iz +» he press ng lasts 2-4 days
depending on how tightly the tyi-3 tre pro ity of the surr-unding
environment and the tyre of sac used, X alds fermentation and the
of t gouta ) id. Atimes oil is added

removal of prussic acid conten! of
into the grated rocts during tie packing.

SIEVING: After the pressing perind, the rods or sticks are loosened and the
compressed cascava mass is sieved with a sleve leaving the fibrous remains,
The sieved somewhat grit:y mass is packed in bosins for the next processe

TOASTING: The sieved mass of casswva is finally fried in open metal pans or
pots on earthen or tripod fires:des under considerable heat with some drops of
~il if olly products are needed or with very little oi] if light products are
needed or with very little oil if light products are required or white if
white products are needed.

SIEVING OR SEPARATION INTO VaRIOUS STZE PiRTICLES:

Atimes, the natives use various sizeg of sieves to separate the final

product into garri of various size particles after @llowing to cool. Hence
B, « Hel

there are fine garri, coarse or fa:» 1y coarse. Garri produced in

uce the manner

dry form cr digso]
20 Srolved i
esten with coconut, palm kernel cr N cold water and

could either be eaten as snack in

= with hot water e
"eba" and caten with SOUD. S )



MECHANIZED GARRI PROCESSING

Mechanized processing methods have been introduced in garri processing (r"

by several factories (e.g. purcel and Williams 1973; Wadhwa 1973); NRTCB-
Nigerian Root and Tuber Crops Board Ltd) etc. Mechanised processing employs
grating machine which crushes the roots and then compression of the grated
mass or meal is by hydraulic press machine. The compression may last for

a few hours and then the garri could be ready a few other minutes later

after toastinge. This short method of manufacture however is not without
flaws. Hence, because insufficient time is given before toakting not énough of
the poisonous prussic acid fluid HCN in the roots is removed.

Secondly not enough time has been allowed for the_grated meal to ferment a

process which has been known to further reduce the hydrocyanic acid content
of the cassava root.

The local method of processing leaves only 20-30mg of prussic acid
hydrecyanic acid as against the initial root content of 800 mg. Garri meal
is indispensible in the daily food of the people of the Southern Nigeria.
Because of the importance of this feod here, dried form of cassava-garri can
be stored for a long period under room temperature. The cheapness of garri,
ease of storage and ease of preparation for consumption have been the
qualities which gained popularity for this me 1 amongst the urban dwellers
who have very little money and time especially the peasants, bachelers and

spinsters.

FARINHA DE MANDIOCA

Farinha de mandloca is similar to garrl both in preparation and method
of eating. Farinha de mandioca is most common in tropical Brazil and other
parts of South america. The preparation involves washing, peeling, gratiig®
sleving and then hoasting in shallow basins over low fire. The major differenee
Petween garri and Farinha de mandioca is that the pressing and fermentation
period in the later is much shorter but like garri it cen be consumed dry,
soaked with cold water made into paste with hot water or even served as

8alad with other meals e.g. legumes and vegetables,

RETTED AND DRIED CASSAVA MEnLS

This is the most popular form in which cassava meals are made in the local
areas of West africa particularly in the South Eastern iAreas of Nigeria, where
the Ibos live mainly on subsistent agriculture on this cassava. The cassava
root tubers are either peeled or soaked with the peels in water for several
days. The soaked rcots take on the average 4-7 days to soften depending on the
species of cassava and the ability of the person processing the meal to keep
ance large roots have to be reduced to

to the rules of preparation. For inst

smaller sizes and if the roots are steeped into water at home,water has to be

changed at least daily and should be kept in secluded areas. Roots must be
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completely covered with watecs Normally these roots ace f“m in clay
pots and are covered at least to avoid the entry of foreign bodies
including rainwater in rainy seasonSe ngain, once soaked, dipping of
hands into it has proved 2 hinderance to normal fermentation or softening
and atimes prolonged the period. For instance the fermentation may be
prolonged to up to 2 days or mor€s 1¢ can also be cosmpletely stopped,
The chemistry behind this behaviour is not quite clear but in areas of
ondugted some interview with local populace

Eastern Nigeria where I have ¢
they have confirmed this characteris
refused to ferment or soften after the norma)

drying the roots which have
dried roots are later ground into flour,

44 periods in the sufie The
anf.enmed«!mﬂ:md just in the same way as

vies which they said leads to their

made into paste aga
retted cassava meals

Soaking in streams also ocougs whers tne people live near streams or
have streams. The above i8 essier and praduces better products whiech age
edourless, In cases of seaking at "ome whers water is a problem it is not

possible to change the water dally at least and this leads to the final
nlso mueh of

product possdeeing an offensive odeur when the neal 1is made.
the peiscnous prussic acid hydrocyanic acls i3 not removed and this leads
to serious pollutions of the bndles =f trose who eat this retted mesls

and even retards growth.
When completely retted, the rocts are trhen made into 1lssolving the

o pulp by

softened roots into specially prepared sleving baseets which are put into open
tre pasine snd eould b

p settles in

basins containing water. The starchy puls
immediately pressed and put into pots and cooked befsre it is eaten,
nlternatively it can be left in baskets so that water could drip through and
pulp collected later. The period of settling depends on the nature of €assEve.
Fop instance fully mature ones take between 1-2 days to drip ecspletelys

The meal of retted cassava is usually relled ints large balls, bailed in
water, pounded, rolled again and pounded. Then it is eaten in much the 5ame

way as pounded y;
Y po! yam or garri. In Igbo the retted cassava meal is called

"akpu,

ChSShVis CHIPS AND PELLETS
In South Eastern pe of Ni i
i ; parts of Higeria, cassava chips are very popular 8s a
uman food. Hi r
- onpdon €re the fresh cassava roots are peeled, boiled in water
rectan a 1 )
ori-f:ed'pecuuy - .Z:lu.r slices or longitudina] pieces (chips) with knives
metal sheets (curv,
urved but ide
somewhat flat surface) boi . PRAEDYS g [
and chips are either " ™he bolles slices are soaked in water for 1-2 d8Y®
consuy é
Sumed at thig stage or may be dried in sun for severél
2 1

days and stored., TIi
© t I
could pe resoaked in - h In pot!i
ter when needed or eaten drye

N
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soaked and dry forms these chips are consumed in combination with
other food like vegetables, coconut, oil, stock fish, crayfish, castor
oil been slices, maize or other cereal, In this form the meal is called

wibacha" in Igbo land.

Pellets are usually made from chips. After the drying of chips they
are ground and rolled into cylinderical pellets 2 cm long and 1 cm in
diameter. In this form they are used for livestock feeding especially
in the temperate countries. Pellets 4n form of cassava biscuits are
also eaten by humans in parts of Eastern Nigeria where fresh cassava
is peeled, grated,made into several shapes, This is eaten in combination
with other foods, e.g. coconut or fish, etc.

MEAL OF CaSSiVA FLOUR

The cassava flour is usually a greyish white talcum-powdery mass
usually made by pounding or milling. The roots are peeled, washed and
cut into large rectangular pieces. The cut pieces are sunned dry and stored
as dried cassava pellets. When flour is needed) the dried pellets are sent .
to mill. The milled flour is then poured slowly into boiling water in pots
while contincns stirring results in the formation of meal or puddinge. The
meal is then consumed with stew or sauces The flour is also used in bred
baking although it is not as good as wheat flour because the texture is not
as powdery as wheat flour. However by mixing it with wheat flour good
results are obtained as good bread or biscuits result with lower costse

Starch from cassava is highly demanded in sugar industries for
product ion of GLUCOSE in the textile industries for cloth hardening and
in confectionarion industries for sweets chocolates and cakes).

As a result of the high demand for cassava starch, production has v beceme

highly specialized and mechanised. Machines remove the outer peels leaving
the inner peecls which also contain some quantity of starch. In less efficient
factories, the whole peel is removed leading to loss of some quantities of
starch,

After peeling, the roots are washed and grated to produce a pulp or
paste. By suspending the pulp in water and employing series of revolving
Secrecns the fibres are removed leaving the starch milk pulp usually
Suspended in water with 0.05% 502 to prevent the activities of fermentation
agents, Milk is passed through a sand cyclone to remove sand and other
foreign particles. This is then allowed to settle in tanks. The use of
This separates water from sterch
Then pulverised, defed

centrifugal separator can also be employede
and then starch dried to molsture content 10-14%.

8creened and packed for use.



tapioca flakes are produced by special methods,
i is placed
. are smeared with oil and placed over firesS . areh P L
tals while by continou Stirring to prevent burning.
together and partial textrinication with product sore digestidle
" ry starch. Flakes occur when thin layer of starch 1s spread on
for 2 minutes and drying at 50°C to moisture content of 12%.
g for
like pearls-granulated wet starch gelatiniced and zmttd
15 minutes on hot pans and smeared with enconut oil at 40-507C.
are eaten directly when required.

direct consumption of cassava starch-thick semi-solid paste occurs
pecple of the Niger Delta West africs.

the above examples of food products from cassava and the empleyment
4t in industries, it is crystal clear that cassava is an economic

d as such efforts should be made to encourage 1ts production. Thege

’ sclentific research intc ways of laproving its specics and

of its production empleyed,

of Cassava Plants at Mbans L.G.h., Inc State,
Nigeria.
I, C. (1978 ~Tropical Tuba Crops, Wiley & Sons Ltd,
Pp 109152 , Chichester, Mew Yark, Bcisbane, Teronte
Botany of Cassava (Chapt. i1, 11.5=1%.8)

J (1979): Notes on Cassava Plant and feomcmic Impar tance
Given to 300 Level Botany Majors 1979/80
Session in the Course Economis Botary I-TeT, 31le

?Nl JeGe and Williams D.H, (1973) History of the development of the
. g't First Mechanical Continous Garri Manuf acturing

3 Plant, 3rd Int, Symposium, Tropical Root Croms,
P .- 5 Ibadan, Nigeria,

Purseglove, J.W (1968): Tropical Crops Diocotyledons I, Longmans, Green
¥ & Co. London, 332 pp, i !

k8, DoJ. (1963) Studies of Manihot gsculenta Crantz

(Cassava) and related Species, Bull,
Torrey Bot., 90, 43-54,

ava Plant, 3rd Int,

Tropical Koot Crops, o v,

y Nigeria,
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“rinciples of Biolorical Nuantitative
Estimation in Solution By 5.¥W. Asenre

Photo Sensitive Pirments Systems and their
effect in Different Plant Grouns by Alnan I.U

Riologicnl Pronerties of Winetir by Tijiani
G.M.

¥ndemics and their Taxonomy By Fmmanuel I.Ana

Growth Substabces in Growth and Development
of Plants By Chiiioke C. Onyebuchi

The Role of the "lant Breeder in the

Successful Imnlementation of the Creen
Revolution, By J.K. Osaji.

Macro- and Yicro Flements and their Poles

as well as Neficiency Symptoms in Tlants By
Azogini C.V.

The Muestion that must be asked By Tai Tarbemi

Convricht Researved:

No part or parts of this Journal should be renrod
in any form, bv 2nv means, nor transmitted, nor
translated into a Machine Lanruape without the v
nermission of the Fditor.
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EDITORIAL COMMENT 1
The fourth volume of
with increase

'Fuphorbia' is arain out o
d quality and volume of the articles. We

have not only maintained the standard of the last

issue but ereatly improved on it. The criticims and

supgestions recienced from varinus readers of the last

issue have been carefully looked into and I hope that

you will actuzlly enjoy this volume.

With the international recornision accroded to the
Annual Academic Journal, "EUPHORBIA", the Editorial
board with the helv of the Editorial Board Advisers
and other members of the academic staff of the depart-
ment, has made sure that all the articles published in
this volume are corefully and scientifically written.

I thus assure you that you will gain =2 lot in this

present issue,

I must sieze this opportunity to exnress my
profound gratitude to the Mp. Yead of Department Nr P.G.
fbraham who is nlso an Editorial Board Adviser, and
other FEditorial Board Advisers, »or C.0. Akueshi (on
Sobbatical leave) K.J. Osajl and other memters of the
ncadenic stafl of the denartment, whose untiring efforts
contributed much to the successful oublication of this

volume,

My pratitude nlse pgoes to members of the Editoral
itoard and other members of the Botanical Society who
stood by me day and night, despite tightened academic
nroorammes, to see to the success of the nublication of
this issue. Special thapks also go to Mr Akpan 1.U for
hin hearty co-operation each time he was called to

advise and give suggestions.

I am ‘ndented to all the companies who advertised

in this issue for the financial suovort. ™r Jack Tilley

Gyado. the life Patron of this Society Command a special
) 3, )

thanks for his keen interest and ever ready atitude to

help the sotiety both financially and morally. He is
indeed a charismatic, respectable sentleman and a

Philantnronist Lone life is what I wish vou Mr 7.T. Gyado.
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I take this opportunity to wish all the hest o

Dr. C.M.Yaqub, who will be leaving the department g

Botany at the <nd of 'March, 1981. Fe has render.qg

valuable services as the Ag. Head of Devartnent. |
hope and pray that he will bave a very fruitful periog

ahead.

| also welcome and congratulate our present Ag,

Head of Department Dr. P.G. Abraham. Before his anpoipg.

ment as the Az. Head of Department he has been Piving
hearty co-operation and untiring effort to see for the
smooth running of the Botanical Society im particular and

Botany Department at large. |  then home that with hig

new post, much improvement will be made in the departmens,

In conclusion, it gives me considerable nleasure to

thank those who submitted articles included in this
issue. To our readers [ wish you hapoy reading and

welcome suggestions aimed at lmnroving the quality and

standard of subsequent volumes.

Thanks and good luck

VIO SAVE I TR

(Editor in
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CRAND PATRON'S MESSACT
CRAND PATRON'S MESSACT

DR, D.r, anpArAv

AG. UFAD OF BOTANY DEPARTIWNT il

It 7ives me preat nleasure in sendine this messace

fociety of the University of Jos. I
have added pleasure to note that this messace will find

its place in the fourth issve of our internationallv
recornised journal 'Tuphorbia'

to the Botnanical

I am 7lad to realise that the Jos Tniversity
Botanical Socicty has had manv unicue achievements in
the vast. On of the many 'first? of this Potanical
Society is the idea of leunchinr a National Rotanical
Convention for N

rerian Universities, and this is
sorouted in the fertile soil of this 'latural Science
Faculty. Similarly today we are formine an Alumi

Association for the Potanv Denartment of this University.

Let me also take is onnortunity to remind vou of
the call made on this stace, one vear back, hy our life
Patron Yr. lock Tillev Cvado to initiate the develonment
of 2 National Botanical Tarden in Jos. "Ye has eoenerously
promised all vos<ible heln for its realisation., Let this
be n new challenrmine wroject for us to nersue. I am sure
that the miversity of 'os and our Tnacultv of Natural
“eionce 1n narticular will also render the necessary

mprort torards this venture,

T am fully aware that the nrorress of our Potanical
cefiety i2 only due to the snirih of co-cneration,
dediention an! discinline of its members. At this
juncture, T would lie to emphasize that education is a
1ife lone nrocess and it need not be confined to the four
walls of a class room, Co-curricular activities of this
sort will helrn us to become better "otanists and nromisine
citizens. !

.alize that the features in this issue of

I do r¢
"Fupheorbia" are of cood academic stzndard and that it will
be of immense value to the buddin~ hotanists of this

Country.

are by wishin~ this

Let me conclude this mes
Hotapnical Socicetv and its memhers every success, Let the
L f i

S P . T
liotanical “ociety acd cur Botant Nepartment prow develon
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I appeal to all students of the society to work
harder still so that no stone

is left unturned to attain
It is worth while to note
that social ond academic lives are twins that are

inseparable.  Therefore to do injustice tc one is to
forro the other,

the socliety's objectives,

The Society has been makine every effort to see
that every session the members do no end their studies
of Botany in the lecture and laboratory rooms alone.
As a result, and as part of the academic programme, we
have been visitine many research centres, Industries
and other interesting places to acquire more knowledge
that compliment and blend us for future demand by the
public. .

The status of the Scciety as it is today was not
achicved over night. Its monlding and scrulpturing
started somewhere and have pone through hands before
it got to this stage. Therefore, T wish to extend my
sincere thanks and congratulations to my predecessors,
expecially to MR, CLETUS CHIJIOKE ONYEBUCHI for his
dynamic leadership, the dignity, 7ood financial stand,
moral and otherwise of the society he maintained;
rooardless of the odds that confronted him at one time
or the ather, I wish him success in bis academic

pursuits,

My special thanks vo to the Head of Department,

Dr .G Abraham for his firm sunport behind us. To our

HONORARY LIWE PATRON, Mr. Jack Tilley Gyado, I extend

my heart felt thanks for his shower of support - moraly,
financinlly, and his keen interest in the affairs of the
society. May he rean the fruits of his hard labour
hundred foldz. I wish to thank also my executives for
their much devoted efforts and co-oneration to make

this celebration a meaningful one. I must congratulate
the Editorial Board and its Advisers for the job well
done. This is quite incredible; despite the poor
financial stand, lack of time, and other inevitable

d they came out with such an unbeat-
the volume IV of "EUPHORBIA".

problems they face
able academic niece of job
I say, cheers, to those who in one way or the other

contributed to the successful publication of this journals.
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Our special thanks &re to all members of the staff wpg

helped in all possible ways.

To the new ctudents, conrratulation for being able

to join with us in the Derartment. We are happy to have
¥or sure, if you work hard, the sky is the limit

you.
There is no other way to

for you in the Department.
achieve success except through hardwork, friendliness
and dutifuliness. Your good comtributions to the cont inyeq
existence of this Society is higaly needed, therefore, try
to participate and co-operste. I wish you all the best of

success in your academic drive in University of Jos,

At this juncture, [ wish to apoeal to all our fipa)
year students to contirue to work hard. The time left {g
shorter than the time slready spent, therefore, relax pot
till the aims are achieved. Best wishes in your forth

coming degree examinations.

Our dear readers, here it is again, the “FUPHORRIA“
the fourth issue of the widely recoenised and accepted
Journal which noses no problem to you to digest every bit
of the academic and Scientific knowledge in it., No
knowledge is ever wasted ead to your satisfaction and
acauire knowledge from "EUPHOIHI*

Thanks to all our well wishers. LONG LIVE THF
BOTANICAL SOCIETY - UNIVER

APEJI OJO JOHN
PRESIDENT
1980/81 SESSION.
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PRINCIPLIE o
EST

BINLOGICAL \UANT]TA*I
ATION IN €

by

©.1. Asenge

lor Toehrologist
ment of Botany,
University of Jos.

NTRODUCTIO.;:

In the far past, biolory siudents were more or less

concerned with

seriviive aorroach to the study of the

i invesiirational. In the recent past
however, there nas heen a chift

subject rather t

from mere memorization

of facts to the underctundine of nrirciples. Often times,

investigatio require of instruments and eauipment.

1Y results are to be meanineful ond renroduceable, it is
very desirable th

understands not onlv the
nrinciples

woriability of desivned systems
but as well as thoece cesionsible for the orerational fune-—
tions of irstrumonis ond couipnent emnloyed in such
analyses

ils treatice Qo dovoiad to the fundamental
princinle unde

svectro-photometiric and colorimetric
assays as employved ia biolepical situations.

ate the very many uses of
thin class of instrucents being considered before we ro on

and conpsider the vork’ing, “"3‘»'!-91'4‘3:

ropnotenciers and colorimeters have in
the recent past Leen cuite extensively emrloyed in research,

& ime oAl indies
quality contro!, ond voutine clinical apolications.
¢f apnlications are 2fforded:

Opecifice

UNT Q7 P

. : > determir L

foutinely, it te determine the amount

of phosphorus and othor 2lements such as nitrogen,
nhosphorus

guly ' i» and caledr i. "iolorical materials as a

basis for tae estination of nrotoplasm cuantity in

asis ae estihat

comnounds in narticular,

seneral, or =l
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¢ paoTocuLoRoP®YLL & CHLOROPHYLL 4

2. ALSOEPTICN SPECTRA O
phyll A may

Transformations of chlonphyll to chloro

be observed by followi

tion epectrum of an etiolated
This analysis

t+he change 1D the absorp-
pg t D
leaf, for example, on

1s no doubt, of

exposure to light.

extreme importance in nhotoneriedl
4 on the photosynthetic

a

sm and other

physiological studies focuse
organ(s) of plants.

3. QUANTITATIVE DETEPY

Routinely, fuantetaltlvs
the upkoowns in conjuction with

estimations of sugars are

carried out usiog

is by using ultravio trophotometry. In the

standards.
suzars ot specific
sts series of

read off. the latter

former method, the abs

Adother method of nuantify
wave lengths 1 ed
concentrations

the materizl beine analysed

method reguires treatine

with Conc. H, 8 0, be the ahsornticn maxima at
specific wav : ire determined In all cases the
relation of at an t ancentration follows
Beer-Lambert's law which ia the fundamental lew forming
the core principle f usuch biolo~ 1 determinations

This law is thus expre ed

For a given solution th rban f a bHeam !
light passing through that solution is directly
proportional to the ~ontra v 1 , n
and also proportional to ¢ ke ¢ the
path, Before we expatiate on thi aw it is anpro-
priate that we understand very 11 the effect of
light on certain atomic zrounines cs A
roupings called chromophcres.
A‘EGLECY;LA?-‘ BASIS AND TPEORETICAL CO? e rese
ZBSORPTION: — IATIONS OF LIGHT

As met with in the vrinciples of dye Chemistry, the
colour which any coloured solutions "x'-vv confer is rr’n Jvr-;l\'
de.neld.ent upon the ivpe of chromophores present ;n .tr|:;t A
S'.Jlutlop_ Chromophores are chemical proups which absorb
light. They are mostly found in Unkaturq; ; ch J. SOT
compounds i.c compounds in which double bo;ndsrog:f“t:

o 2. S &
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Thus a solution is coloured because it absorbs specific i
qualities of light while allowing other colours to be {
transmitted or reflected. Works by Beer in this field L
led to what we now know and c2ll Beer's law which is i

expressed:

"The proportion of lisht absorbed is

dependent on the concentration of the
absorbing substance"

While this is generally accepted and forms the basis

of colorimetric and spectrophotometric analysis it is

to be stated that this may not always be true. For
example, if the molecules interfere with each other the
amount of light transmitted or reflected is correspond-
ingly affected. 1In general, energy that is absorbed by
the solution increases the enerey of each atom of the
solution and, if the solution is absorbing U.¥. radia-
tion for examnle. the absorbed energy will cause some
electrons to assume a higher energy state. The atom

has thus acquired encrgy ond is referred to as beineg
excited, But this excitation is temporary as atoms in
solution do not continue to absorb energy without
releasing some. This released enerey will apnear in many
forms but usually as heat and fluorecence. Most absorb-
ing systems do release heat as the electrens fall back
tnto more stahle position. But in the instruments

being described the measure at the disvlay is in effect
a measure of light passing through the solution and

strictly not a measure of heat released.

The Lambert's law is equally important. This

ntater "Iach successive layer of the medium of eoual

thickness absorbs an equal FRACTION of the radiation

incident upon it. This fraction is independent of the

intensity of the ircident radiation"

THE BEER - LA'BERT'S LAW:
AHE BRER - LA WURT S

Consider the following:

T-2M AL < K = a constant for a

—— ' t ~iven concentration,
I wavelength, and thicl-
jo T ness (1)




-10-

vintensity of light ray in a

This means that the .
with distance .

medium decreases exponentially

z p <
.,IL_,__ — S

—_

k_—‘ -{ '—~ﬂ lo = {f;::s:ty

= Intensity at a distance x

of the incident

.
|
|
I \
\
% wreor 5 4 7 & thiou ha
h woadie, o ~
S
x
Thus, A = e C ¢ where \ = ibhsord
= extinction coeffecient of
material
= ncentration
! = thickaess of path
For a given path length x we hav
Absorbance A
or )
Optical Density LD . .
or ) g 1) Q-
Extinction E) )
bsorbed lependent n

Thus the proportion of light absorbe
the concentration of the absorbing substance.

Finally, the accuracy of these instruments and their
ability to give consistent and repeatabie results depend
very much on careful and proper operations a most impor-

5tem

tant aspect being the clealiness of the optical
L ptical

particularly the cuvettes.
LITERATURE CITED:

1 G I Brown, 1972 Introducti
: = 2 . troductior Phveirs
Chemistry Dp, 88»§§_~_—___£:‘£2_‘21:££i£

2 D W Newmarn, 1969 Instrume A
‘ R 9., [ 2Nt 4 Met! & 4
Experimental Biology. g, ?~;1 12110§550t

4 J Roberts & D G Whitehouse, 1976 “ractical
, . Practica

Plant Physiolocy. Pp 45 g 53

4 € CWare, 1%67. g
farc, 1%67. Basic Tiee
Py 153-192. lectronics for Biologists.
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PUOTC SENSITIVE pravenme avemn g apn ™

2 7CT T DITFEPONT PLANT 4000

ty

PEONA, ITAMCA UDD
TINAL YEA® BOTAIY STUDENT
INIVERSI™Y Av Jng,

INTRODUCTICN :

Lirht is the enercv source cn which nlants and
ultimatelv all livine thines derend. It hns nvﬁrofound
effect on the rrowth apd develomment of »lants. It affects
nhotosynthesis, the svnthesis of chlorovhyll{ cermina—
tion, nhototrophic novedments, stem and root eloneation,
the onenine of stomate snd flowerine., Yendricl ﬁnd
“rankland (1%7°), The varicus forrative effects of lisht
are collectively referred to as nhotomornhorrenesis, and
111 these processes are directly or indirectlv connected
with rrowth, develonwent, and differentiatien of 2 nlant,
indenendent of ophotosvnthesis,

v

varch on the nhotonornhorenic effects of lisht

aima to discover and te describe in physio- .chemical ternms

the caunrlities rovernines the nroce fron nrimarv rhoto-

ehemienl renction al)l the way throurh to the mornholosi-
cnl wnatonicenal manifestation., Yn recent vears, fascina-
tins advances have beep made in the field of nhoteomor-
nhoprenesis “e result mainly of brilliant new ideas

(for oxample those in 8.0, Yendricks and ".7. Dorthwicl)

are te fundasental innrovenents in exnerlimental nrocedures.

nism in controlline the

The function of lirht me
shotoreversihly photochromic niements in rlsants in order
te brine about ecrowth and develomment recuires three stens.

se must he a mecha-

Tt must he nerceived by a nicment, ti

nigm whereby the nlant reacts to the stinulus and some

corce of permenence must be nchieved durine which reaction

nlace.

to the stimulus ean tat



-12-

involved j, jmnortant nhotobiochemical

The ni-ments
are the

reaction but less “nown by ron-srecialists,
photoreversible nhotochromic niements. They are chanzed
from one form to another by ore rind of lizht ran=in~
from (ulraviolet, violet, blue, rreen, yellow, oranre,

red, far-red to uifra-red licht) and revert ltack to the
original form hy lirht of ancther wavelength comnosition.
The most studied of these photoreversible nirments is

the phytochrome.

PHYTOCHROE :
Phytochrome 15

piement which can exist
One of which is the red absorbine (7r) and the other far-
the ni-rent is

a nhatoreversible nroteinaceous

in two nrincinal zbsorbin~ forms,

In the red lirht,
ihsorbing fors (Tr) te
"hen the far-red ahsorbine

red absorbingz ("fr).
converted from the red
red absorbingz form (7fr).
form is exnosed to far red lirht
red absorbine form (7T'r).

red lisht
——— ("fr) 730my

the far-
it is converted hack into

~—
far-red li-nt

(°r) 6€0my

Far-red lizht mear radiation wave-lenwthe between
700 and %02 mu. “jorn (1272). The terr phytochrome is
used today as surzested by the Beltsville rrour of 7.7
Department of A-riculture, “arland, to sisnifv the avstem
of photomornhozenesis which has been most thorourhly
investirated and which is common to all notentinlly
green nlants. This pigment system is of foundamental
importance. It is a2 soluble chromoprotein that is
present in the cytoplasm, and which by suitable nrocedure
can be isolated from the cell and broush into Vatesv
solution. Butler et 21 (1759).

Thytochrome annear to he involved in a wide varietv
of responses. The criteria for s nhvtochrome Cﬂnt;nliﬂd
resnonse is that it is turn on and off op affpc; d i ’
onncsite directions by alternatine flashes of‘ : ’
red lirht. This resnonse are alsn affected 1 yedepd oy
ultrzviolet lizht, ' G
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The non-irradiated, dark-arow nlant contains almost
entirely (Pr), which is stable in the dark. ® ¥ whose
maximum obsorntion is around A%0mu is converted by
exposure to red lirht into ®fr, which absorbs nredomi-
nantly in the far-red with a neak mean of 730mp. Conversely,
Pfr can be reconverted into nr hy exposure to far-red
licht. The absorntion srectra of Pr and Tir forms of
extracted phytochrome was domonstrated hv Rutter et al
(1964) as shown in "ic.TI, In numerous hinlerical
vrocesses (Pfr) show a nhysiolorically active form of the
phytochrome svsten, The auantum effeciency for the con-
version "r-"fr is three times as ~reat as that of Tfr-Pr.
*t hirher temnerature the nrotein is denatured and the
phetochemical is destroved.

Ahsorntion Snectra of °r and "fr of Sxtracted Dhytochrome.
7Tter Tartmann (10h0), Rased on txnerimental date of
ButTor ot al (1064
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Besides flowering, phytochrome is involved in
h, stem elonsation,

many other rhemonena such 28 erowt
¢ leaves and stems to

germination, the orientation ©
the direction of lirht, sleen movements of leaves,

and the orientation of chloronlasts within leaves or

cells.

Phytochreme and seed fermination:
The fact that promotion and inhibition of rermina-

tion by red and far-red irradiation is reversible was
first discovered by Porthwick et al (195%). They

found that red light nremotion ~f lettuced seed ~ermina-
tion can he reversed if T8F red irradiation irmediately
If seeds are agaln trented

follows, red lirht treatment.
arxin he premoted.

with red licht sermination will
The syster is reneatedly reverathle the last

treatment determine,

demonstrated ip tahle one.

et al (1752) was further surncrted

1 "anshroush (1772),

the resnonse of the seeds. This (=
This exneriment by “orthwich

Toole et al (1955)
and ‘ie'lemore an

rermination, is sromoted by

They concluded that
endrick et al (174))

red light not by hlue or far-red.
also found out that far-red lirht =ralorved doraancy

and this effect is reversed hy red liowt,

Germination of Lettwce seed "ollowine Consecutive Exmosure
to Red ard far-red 1icht, from Forthwick et nl (1952) .

Treatment “erminatior T

Dark Centrel
' 1 1 8.5

26.0
© . TN

54.0
"{_T')_D

10,0
N -

43,0
P_?')_“.__ﬁ")_ﬁ

26 0
R-%"g _.®% _ wp ro. oW

H4,0n
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Phytochrome and "hotoperiodism:

The action spectrum for lieht interruption of dark

period in hoth short and long-day nlants shows a2 broad
peak in the red at 660my and the etfect of this red

light are reversed by far-red lirht which has a peal at
730mu.

If a long nirht of nhoto induction cycle of a
short-day plant e.r. xanthium is brokem by a brief flash
of lirht, the plant does not flower. The most efficient
wavelenpth for iphibition of flowering is found 2t a
peak of 620mp, this inhinitory effect can be reversed bv
far-red licht irradiation.

A1so Frederick (1964) studied that in pharbitis
nit (SOM), brief irradiation with Ped lirht at the
berinninr of dark veriod would be vrromotive if the
precedine light peried is verv short, but inhibitory if
the light pneriod is lone or if siven around the middle
of the dark neriod would he promotive in 80P if the
preceding licht be expected to result from hrief far-red

irradintion at the same time.

In LDV, the inhibitory action of red lirht around
the end of the photophase is supnosedly due to increased
and supra-ontimal ofr for this phase, and flowerine will
cither fail comnletely or, if the neriod extends well
into nhetonhase, be sub-optimal., Vhite lipht or mixture
f Ted o) farored light which have been found favourable
at this time, rive an intermediate level of Pfr. On the
other hand, Ped light siven as a night break in the middle
of photonhase will promote flowerine, and far-red light
alone inhibite flowerine by virtue of its abilitv to
remove Dfr which will remair low in darkness, but it will
enhance the response to a sunseouent red lieght treatment,

Heide (1976).

The alternatine effects of red and far-red radiation
on the nlant system had heen summed up by Borthwick et al
(1956) It qnpv;fﬂ that an exvnosure to white light during

700 . bt 2 &
the days the Pfr form of nhytochrome is accummulated in

the nlant.
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This form of the pigrent is inhibitorv to flowerine in
long-day nlants. At the on set of dark-period, "fr is
creatins the

subjected to thempnl and spontaneous decay,
hrome which is stimulatory to flowerire

Pr forms of nhytoc
s and inhibitory to flowerine in lone-

in short day plant
The interru~tior nf the dark neriod with

day plants.
red light will return the accumulating °or nhytochrome to

the Pfr form, thus inhibitine flowerine ir short-day
plants.

The age or amount of development which a nlant
must attain before it is rime to flower varies markedly
with species, Saome
chenopodium rubrum czn be induced to
line stape, Others such as xanthium =strusarium and
aze, and some

plants such as nhorbitis nil and
flower in the seed-

must be a few wesks of

Hyoscynamus niger
trees must be several years old before they can be induced
to flower.

the

Snecies also differ markedly with respect tc

les required for flowerine

number of photo inductive eye
such a8 xanthium strumari

Some very sensitive snecles,

lolium temulentum, and pharbitis ntl spond to a
simple photo inductive cycle. “'ﬂ;:n reouire several

cecles and for maximum affectiveness, in the camse of short
day plants, the cycle must be consecutive to Le maximalle

effective.

In those species which resnond to a sinple nhote
inductive cycle, as in other snecies. the response increases

as the pumbers of cycles increases, up to some maximum

number.

The leaves (or modified leaves such as cotyledous)
are the oregans of the nlant that nerceive the ng“;“nb;1“1ir
stimulus. There is abundant evidence, that in at %;w"t‘ “
some nlants z suecific floweripe hormone (gloria;l o;
anthesian) is nroduced in the nhoto induced leaf and i
translocated via the nhicem to the hud ;heru Prfes .18
differentiation of a vegetative merist;m i A
(or inflorescence) primordium, J St
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Cur i :
urrent evident indicates that circadian rhythms

v ; i

fundamental role in rovernine the flowerine
esponse St g

response in anviosperms renerally, nhotoperiodic control

to be sunerimposed unon this basic timine
mechanism

Thus the

nlay a

annears

in the nhotnneridically sensitive snecies.
nature of the control of flowerine apnears to

reside in a complex interaction between the nhytochrome
system and circadian rhythms.

Phtochrome and other “hotomornhorenesis:

Farr and Elliot (1975) studied the effect of blue
and red lirht on coleoptile and leaf elonration of corn
seedlings.  The red liecht inhibited eloneation of coleon-
tile and leaf, but this effect was reversed by far-red

lipht. In the dark-grown control, blue lirght inhibited
¢loneation.

Deuteh and Deutch (1971) studies the effect of
blue light on unfeldine bharley leaf. They found out that
low energy blue light has been found to induce unfloding
of etiolated barlev lenves. This induction-can be reversed
hy far-red lipht. larley leaf unfolding is normally
stimulated by red lights and reverse by far-red lirht.
Lecharmy and Jacquers (1979) also observed that internode
and shoot system crowth ultraviolet light 305muy and
inhibited by blue light 4110mp.  When both kinds of
radintion are applied sequentially, subseauent develon-
ment i4 determined by the last irradiation. Lukens (1965)
found that blue-lirht 450mp inhibition sporulation in
“lternarin solani could be overcome by subsecuent exvosure

to red light,

Phyeochromes: Creen/Red Antagonism in Blue-Green Alpae:

{anv photoresnonses in blue rreen aleane exibit red-
rreen antagonism in 2 way surgestine reeulation by photo-
reversibly photochromic pigment havine a greep-absorbing
and 2 red absorbing form. he nhenomenon that has been
investirated in greatest detail is ihe chromatic adanta-
tion, particularly the repulation of phycoerythrin forma-
tion, In some bluc green algae, prhvcoerythrin is formed
only some time after stimulation with egreen light while
fﬁd'llth followine the green more or less comnletely

Suppress nhycoerythrin formation, Nhki and Fugita (1978).

|
|

.
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Green and red lirsht alsc seem able to reversibly
forms

‘switch blue-wreen algae between.diffexent cells
and come

with widely differine ~rowth rates, mornholory
If the algae are rrown heterotroohically,

times mobility.
short irridiatios with red lieht suffice to put the nlrae

in.an active(ranidly srowine, and ip Bnostoc, motile)
] state for a lon~ trne, while shert irrs . .tions with
green lirht switch the aleae to the imactive state. This
is noticeable both Fremyell (Diak of? and Scheibe, 1975)
which exhibits a nromounced ehro=matic szdaptation, and
in nostoc snecies with more copstant piementation
Laroroff (1973). The photoreversible mactochromic revulator

is a phycobilinrotein.

'0' Kelleychrome: Blue/Yellow “atarzomism in “réen Alwae
L)

.0'Kelley.et al (1877) demonstrated that cell division
ip .the green aleae ds irhibited by blue 1ishts and that
the inhibition can he partly overcome w=ith yellow lirht,
The action maximum for ishibitfon fs 2t about 430my and

for promotion is at 589mu, They found ~ut the nhotoreversible

photochromic rezulator as beine flarcnrotel=/coorer
protein.comnlex.

Conclysign:

Prom the ahove discusion, it could hs kpown that
cifferent type of nlants have different form nf ~hot re
versibly rhotochronic reculator pisrments. These ~{-~rents
absorb different wavelenoth of lisht which may nromote

or inhibit prowth and development of the nlant .

In the nhytochrome nisment which cortrols meanly all
the photobiolorical process in all 7reen nlants, it abscrhs
both red ard far-red lieht, and at times blue,viclet
light, ‘ )

In funei, the pirment involves is the mycochrome
which absorbs, the ultraviolget and blue licht, nhyteeh
5 . at, rome
is also moticed here,

In fleae, nhytockrome, rhveochrome anpg "'kellech
e me
rirments are involve depednine on the tyne of a1 ’”]
) - ’ ) rFae. Al1
this form of absorbins liphtg lead to different t f
yne o

erowth, and develonmental responses ip nlant
= s,



5 alse observed in fungi. Valadon
Wtochrome mediated carteroid

red light increase carotenogenes
ll’ht

hat the pigment present in fungi
'r-~~1t the reversibility of ultra-
nd only short ware - length

5. ‘W 550my are effective. Bjornss

pnote receptor is a flavopnoteci
rent ,hotouapons such as fermatin
n s, growth of mycelis,

eversibility. Cantino end

idial development is promoted
inhibited by ble light 410a, .

ion are applied €
inead the last diation. Luke
i ition of syorulation in

By

4

|
{
|

CI(Q DLC- All these responi

me by Subsequ~nt exposure to red
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BIOLOGICAL PROPERTIES OF KINETIN

by

i Tijjani G.u,
Chemistry Department
University of Jos

Kinetin is one of the substances known as homones.
A hormone is an organic compound produced nzturally in
higher plants controlling physiological functions of the
plant at a site remote from the site of it's production.
However, are usually effective in minute amount.

The first hormone discovered is IAA which belong
to the proup of Auxins. It was isolated from urine of
an ciphteen year old boy in 1931 by Koge and later from
corn malt by the sae person. It was shown to be
produced at the tip of the plant by Professor Went
through exveriments on nhototropism i.e bending of plant

towards light. The chemical structure of IAA is as
follous
—_
I /(‘H?' Cook
s
N
i
i

IAA.  (Indole-3-acetic acid)

[AA has effects on cell expansion, cell division, cell
differention, apical dominace, and some other metabolisms

in the plant.

The next hormone discovered was aibberrellic acid 3
) belongine to the groun of Gibberellens. It was

discovered from a cuiture of fungus Giberella fujikurai.

it i ape 5 »d exsessive growing ou rice
Kurosowa in Japan observed exs g e

C at » exsessive growth is
scedlings. He found out that the exse g

due to the above fungus. Tn 1938, Jabhuta & Sumuki isolated
e e fung

GA. from the above fungus in the form of a crystalline
., i ’ “H

3 ' - ) .

structure. It's chemical structure 1S.



GA3 was shown to he a natural constituent of flowering
plants. It has effect on cell division cell expantion,
and other physiological phenomenom in plants.

After the discoverence of Gibberellems, then came
the discoverence of kinetin by Professor Skoog from
natural sources. It was discovered from desraded DNA of
herring sperm., It's chemical name is S-furfuryamine-
purine. It's chemical structure is as follows:

I I cn _ n#

/ P S pr
k.’\/ PR
N ~N~

MR

A number of related purines have the activities as
kinetin with respect to the prlant, so skoog group
them under the name cytokinins from the word
cytokinesis.

Cytokinins stimulate cytokinesis, i.e the division
of one cell in to two danguter cells in nemy tissue
culture, when present in low concentration ard in presence
of IAA. They are necessary for the correlated behaviour

of mitosis and DNA synthesis. They induced cytokinesis

due to the ability to stimulate DNz synthesis

Cytokinins influence enlargement phage of growth in
plants. They promote elonpation of sStems ar
of bean seedlings. On the other hand

elongation of segments

d petioles
they inhibit the
of pea stemg jf the
at a high concentration.
plant depend on

applied.

Yy are applied
. Their effect on elongation in
the type of plant and concentration
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Skoog usi; isola¥e
008 using isclateq Plug of tabacco pith showed

that both kinctin und anxin are essential for the forma-
i¢ cultune . He also showed that
“iration have determinatine effect

tion of a growine +

their relative conce
the ceultiy s : ! B
on the cultures especially ip their capacity to initiate

tems,

root and shoot

Then leaves . )
Vhen leaves of o) is tloats on water for a few
days they use thoir cof

“.orophyll and become yellow. But
4L lew concentration in the water,
chiorophil much lonpger. In other

when kinetin iy pre

the leaves retain

words, kinetin delays the on set of senescene in the
leaves and in reneral it have a senescene-delaying effect
on the plant t csuc .

Applicntion imetin eny double the amount of
RNA of onlay root n colls vwithin half an hour, thereby
altering the pattern

cin eynthesis. Kinetin has

the ablility to pra;

protein in detached leaves of a

number of epecl s, This is done may be by kinetin

activation o nino-acid rotertion by responding cells.
There is evidence 1: ¢’ ceirornmicroscopy that kinetin
preserve pol o L noincain ribosome number
under conditions toet nspally make them break down.
Kinetin can al reses rucicrie acid of vroteins by
suprosine the et ftv ¢ W entymes that deprade them
o, ribonuele -ibenuelease, It has also
been shown 1w iu eneral are constituent
of cortaln trasef o 0 (t="0l4) molecules.

£e F ¥ r weoment of flowering by treat-
ment with eyi ) cun.  Yor example, flower
formation in Qooncr ; voboap has evoked by treatment
with kinetin und Long Ga) Contraurily, Arabidopsis
thalina @ b N loom under short day treatment

non . turn soluble nitrogen
compounds in to probedr Yinetin help in this process by
mobilizing the iyn 0 oforeomen compounds in the plant
s0 that they chwe poov s remions of the plant. This
i ed .0t carried out by Motines
J,[(xJ:i::‘:J1: l i+ Lkinetin on a part of a
s - -1 14) nitrogenous substrate
s M ”l ‘.‘}” nwart of the same leaf.
(such as glycine)



They observed that the kinetin caused the ni?rozenous
substance to be mobilized against concentration gradient
towards the kinetin drop and conmcentrate there. They

concluded that localized apllication of hormopes may
regulate redistribution and metabolism of the nitrogenous

solutions in the plant cells.

When seeds of certain plants are planted they
take along time before they germinate. This period of

sleeping is called dormancy period. When the seeds are

soaked in kinetin before planting the domancy period is

not observed. So, we conclude that kimetin has the ability

to break domancy of seeds.

Kinetin has the ability to taitiate bud formation
But this abtlity depends on the

in tissue culture.
In presence of high

presence of IAA in the culture.
IAA concentration root initiation is favoured while in
presence of high kinetin concentration bud ipitiation is

favoured.

In spite of detail report on the properties of

kinetin and other hormones in general, their mechanism
of action is not yet known with certainty. Their
mechanism of action in presence of other hormones are
also not known exactly, although some lieht has been
thrown in the area recently. 2ut there is still alot
learnt e

and this is a challenge to scientists and

to be
it also provided an area for further researches to be
carried out.
TIJJANI Gy

Chemistry Department

niversity of Jos.
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ENDEMICS AND THEIR TAXONOMY

BY

Emmanuel U.E. Ana
4th Year Student
Botany Denartment.,

Universit! of Jos.

INTRODUCTION:

In Botany the word endemic is applied to any species
of plant or other taxonomic unit which is so distribu-
ted as to be confined to a particular country or region.
It will therefore be seen that without further qualifi-
cation the word is almost meaningless because every

species is contined to some area, though that mav be a

very

larre one.

«
)
S0,

in the Geopraphy of plants the use of the word

is restricted somewhat conventionally to gpecies or

other units having a comparatively or abnormally restric-
ted range (Cain, 1972).

main

two

rare

Engler (1887) has pointed out that there are two

types of endemics. These are:

(a)

(bh)

ow

tvpe

ly

regrions
close bonds with other gpecies in the same or nearby
2lose b l r

the relicts or palaeoendemics, which are taxa
that have survived in a limited part or area

of their past territory;

the socalled new, anthochthonous endemics,
which have arisen by means of differential

ovolution in the area concerned.

difficulties are involved in distinpuishine these

+ of endemics. This is because palaeoendemics

have por close relatives in the same or adjacent

whereas neoendemics tend to have numerous, often

regions (Wulff, 1050).

tion

ing or expressing the

For

a large region possesses
another and adjacent T

and this is often

oo

Endemism may be particularly useful in the recoeni-

of different

instance, it is

sy

floristic regions and also in determin-
degrees in which floras differ.

is often noticed that while one pnart of
a high pronortion of endemics
epion may have considerably fewer,

a useful guide to the delimitation of

-t

T
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MevertLoless, it should be noted that for endemics,
r young species, there is no means of an
of the area. Sometimes he use of the
term is precise, as in che case of islands, isolated

mountains, nunatsks, or strongly marked habitats such as

Serpentine scils or s particular salt desert; but generally

whether :6lict o

s

exact €°.°%

speaking the limitec of arp area in which & species is
endemic arec morz or less arbitrarily defined.

Endemi:s may therefore be said to be a species of
plant or other taxoromic group with perculiar characteris-

ties in terrs ol the geolopical history of the flora in

which they exis:,

PACTORS FO2 LNDZ ‘I
There © 2 nmany factors which cam eive rise to

erdemic phen nena ip plants. These include - Isolation,
Edaptic, ari :1 nat ¢ and Disjumctive factors.
Isolation can be either geographical,

1 ISCLATION:
in nature.

ecological or ruproductive
ical Isgiation In thie respec*, it is
tpecies in any regiom, its geareat
ilkziy to be found in the sam:

tut in a peietibouring district

(a) Geogia *
said that givea ony
related specic: 1s nno

region or ir 2 resicto one,
which is ~cparac=d from the first by a barrier of some
kied. This is L-cause this barrier prevents free inter-
breedinr. Regardless of Low a portion of the species

happens to b2 on one siZa of the barrier away from the
bulk of the wpzz , the isclated population is subject
ccle2tion nressure and can develope alone
the other norticn.

to a differcat
lines which are indcpendent of

Geogry

iical isclation Lou oceured in various places
and forms * ° the one taat effects endemism most is that
which results in the formation of continental islands,
Oceanic islards ard Kountain barriers, Charles Darvin
(1953) was one i 1= first botanists to beecome interested
in the problers of i: . uiap floras. 1In the "Origin of

Species” hi brougkt cut three hasic facts:
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1. that the species of all kinds which inhabit
Oceanic islands are few in number compared with
thosc in a comparable continental area;

2. that despite the selatively scamty flora, the
pronortion of endemics is often extremely large;

3

that the pronortional numbers of the differnt
orders are very different from continental areas,
certnin whole taxonomic grouvns which might be
expected failine to occur.

Ridley (1930) distinpuished between continental and
Oceanic islands.

Continental islands, he say’ are really
“detached"

fragments of continents or larger islands. They
possess larger numbers of snecies than comparable Oceanic
islands and have more snecies to the genus, on the average.
They contain plants and snimals of types for which trans-

ocennic dispersal seems imnossible or highly improbable.
Fxamnles are conaries, Galanagos and Cape Verde islands.

Ocennic islands are sunvosed never to have had any

land connections from which even a part of their flora
could have been derived.,  Their total number of snecies
isn small and genera average only a soecies
r

each. The more
ote such islands are, the smaller their flora.

Sea-
borne plants reach the remote islands in greater abundance
than wind-borne plants. Examples of Oceanic islands

include Ascension, ot, Helenna, Azores.

Mountaing like COccanic islands, have long been

a
point
al

foc of

interest to biogeographers. Here, evolutionary

forces are contrated and focused onto a smaller number

of biota in simpler communities. Fnvironmental extremes,
such as temperature, wind, radiation, rainfall and drought
operate on small isclated nopulations of plants and
animals, often with an abundance of open habitats were
comnetition is at 2 minimum. This is bcenuse there same
extremes of environment reduce the in flow of compnetitors

from lower altitudes,

Under such conditions evolution is accelerated and
ic 3 Yere
the oriegin and gurvival of new biotypes 15 eacouraged. Yere

tic drift g sometimes apparent.
too, the effects of genetlc dr are @
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Also, chance survival may occur in small ponulations
when there characters are mot subject to strong selective

pressures. Hence mountains provide an excellent open-air
laboratory in which to study endemism.

Denton (1279) examined factors contributing to evolu-
tionary divergence and endemism in Sedum. Section Gormania
(Crassulacesze). He observed that all the twelve taxa in
sedun. Section Gormania (sedum albomarginatum, S. laxum
SSp flavidur, 8. moranii, S. oblanceolatum, S. obtusatum
SSo. obtusatum, 8. Obtusatuwm, 5Sp boreal, S. obtusatum SSp
paradisum, S. obtusztum SSp. retusum and S. oreronense)
are geographically restricted to Western North America,
occuring on a variety of rock outcrops that range in
to 3,700 meters.

elevation from 535

Evolutionary divergeoce of the taxa was facilitated
by temporal isolation of the flowering periods, cytological
differentiation, and chanees in the breeding systems.

(b) Ecologiczl Isolation Yithin a geopgraphical area

local habitat types that are due
so0il and

there are a number of
to the action of local topography, microclimate

vegetation. A4s a result of the mosaic-like or alternating

pattern of ecological differnces, closely related speciesn

frequently occur in the same geographical area. 1t s a
common assuuption, when such snecieshybr‘d‘z° only where

they meet at ecolorical boundaries, that they are kent
apart by the spatizl pattern which results from their
different ecological requirements, This phenomenon
approachkes geographical isclation but en = smaller scale,
Nesom (1278) continued the effect of eceological isclation
when he studied twoc narrow endemics from the South Western

a Thes e Erice ;
United State. Taese are Erigeron hessii Nesom and Erigeron

Kuschei Eastwood.

(c) ReproductAVL_Bjo]npv:

Merton (1961, 1966) worked on African mountain species
by growing them ina cultivation, He observed that these
species are self-compatible and in many cases self-pollina-
ting. He plsq observed that fey members of the montane
are obligate -“2bre:dersyng MO8t have retained an un; eci
lized reproductive biology. This is a valuation 't:lAp o
for species migrating intn €W areas. e



-20-

This Gaans that sely reproductive compatibility is

mics colonizine new area to survive.

% include Pennisetum, Cyperus, Salvia
Aspiha, Desmodium, and Anthespermum.

—_—

essential for ende
Some montane pener

2. EDAPHIC "ACTORS:

The influence of soils on the kind of plants
allowed to nrow in o particular nlace is an extremely
complex habitat condition. The soil itself is a system
as intricate as the vegetation it suports. It provides
anchorage, water and nutrients for plants. The taller
the plarnt, the deeper the roots must penetrate the soil
in order for it to have firm anchorage. This means that
the depth ot the soil determine the type of plants that
grow on it. Also, soild texture and structure vary
nccording to the presence of the different proportions of
501l particle e, platty, columrzr, blocky and grannular
structures. These combhine the different praoportions fo
determine the type of soil textures e.g. sandy, clayey
or loam .

soils,  The difierent textural types have sizes

of pore -spaces which are important in delermining relative
proportions of air and water in the soil. It is through
the soil water that essential plant nutrients are made
available in absorbatle form for the plants while some

are stored in v“ll”‘dulpnrticlos of soil. Some of the
cnnentinl plant nutrients are potasuim, phosphorus,

calefum, nitrogen, magnesium and sulphur.

Many work have been carried out whiqh.confirm the
influence edaphic factors have in determlnln%he distribu-
tion of endemics. For instance, “: (1978) studied
the distribution of maritime chaparal, .. endemic shrubs
0f the montergy Bay region of califonia. These include

A\retostaphylos tomentosa, A. hookeri, . monstereyensis
Ar staphy tomentosa, -1

\ ya jaroensis, [ pumila. He discovered that maritime

\. pa sis, A.

A. Pa A — )
chaparal was best develoned on deen sands though it was
chapara as &

also locally common as the understory of closed-cone pine
alsc 5 101

and cypress forests on clay-pan soils or very rocky soils.
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Also, Argus and Steele (1979) studies the taxonomy
and distribution of selix tyrellii, asother sand dune
endemic in south of lake Athabasca, Saskatchewan (Canada)
and observed that it is related to salix planifolia found
in Northwest territorics and Manitoba (Canada). These

two do not occur topether because of their adaptation to

different "edaphic reguirements.

3  CLIMATIC FACTORS:

The factors of greztest importance in this respect
are those of light, temperature and humidity. They are
all essential and vary iax smount or intensity from one
part of the biosphere to another, All of them interact
with each other and operate in combination to produce

those atmospherie condi{tious wnich will either permit the
2 or exclude them from a

presence of certain plsnt.

particular habita:, The condi*i
x darect

of any one of these

)

factors obviously have effect on that of the

other.

Collinson (1977) *h writtsn that the seasonal
and daily variations of solar -adistion are a function
of latitude and ar: cf preat Licinvical ¢ asequence,
Studies carried out on navsiological activities in rela-
tion to period of il 'wairat{n

high latitudes, most floyering
»nd indirffer -t plants, according to

shows that in middle and
ants can be classed into

long-day, short-da
whether they flcwer
lenght. Skort-day plants ficome

e.g. Chrysanthemiva sp. vw'i s long-day plant such as

Raphanius flower in the lite spring or early surmer

The dependence ou day leraht means that long-day

to critical day or nirht

n resy

r in late summer and autumn

plants are excluded from iow latitudes and that short-day
plants may be exeluded from hicher latitudes as they nay-
not complete their reproductive cycle before the first
killing frost arrive. The selective force of day lenght
is very powerful, and within particular species there mayv
be ecological races adapted to different day lenghts, -
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By g ! ) ]
comparing the climatic, topographic and adaphic

atributes of areg differing in frequency and kinds of
and Mayer (1965) have identified these

that are conducive tn the persistence of
relict species

cndemism, stebbins
conditions

and there most favourable to speciation.
Their conclusions are as follows:

In regions with ample moisture, as well as in

regions with 4 marked defficiency of moisture,floras
are likely to be relatively stable, and most of the
endemic species are ancient or at least not recent.
This is due to the fact that most of the climatic
shilfs which occur durine geological periods of

time and which affect moisture availability will keep
the climate within the range of tolerance of the
resident species, and will allow theﬁ to persist in
the same area with little or no change in their
genetic makeup., On the other hand, in repions on

the borderline between zones of adequate moisture and
of defficient u

iture, even small climatic shiffs
will chanre leenl conditions bevond the limits of
tolerance of the resident species, so that they must
cither miy

“te or evolve new ranges of tolerance.

In many instances both climatic shifts and species
imigration will bring together related species

vhitch previously were seperated from cach other, and
swo will promote hybridization between differently
vdanted tynes, Mybrid swarms derived from such
ercnsines are particularly favourable gene pools from
which new adaptive gene complexes may be constructed.
They further ob=crve that in this way, climatic and
edaphic diversity, occuring on ccotores or border
rerions between different biotic provinces are factors
which nost actively promote the evolution and differen-

tiation of species of hivher plants',

This phenomenon Of disjunction is cpe widely

this >

in the studies of plant distribution. This may
g such ,g

sneountered
result from environmental discontiniutie

{oposraphy climatic, edanhic and biological.
npoerraphy,
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They may depend upon the dispersal capac¢ity of the plants

DISTRIBUTION

It has been observed that the number of endemics
vary from region to region, depending larsely on the
geological history and condition of the region. Their
percentage occurrence also vary in this way. The condi-
tion of endemism in islands is probably best known in
view of the fact thet much work has been done on the

islands and as stated earlier, they are much isolated and

favours the processes of evolution meost. For iastance,

Wulff (1943) gave the following list of endemic percen-
tages for certain islands:

Islands Percentages
Canary 5
Corsica 54
Hadagascar L1
New Zealand 72
Hawaii 82
St. Helena 83

Szymkiewicz (1938) made a study of endemism in Oceanic
islands of three archipelagos. These canaries, Galapapos
and Hawaii. Below are his findings.

In canary island (table I) there are Sivem seperat:
islands that make up the Canaries. These islands are
arranged according to their sizes.. ¢ number of species
endemic to each of the islands are listed. Also listed
are the number on each island that are endemic to the
archipelagc (the whole 7).



TABLE I

MIS'! IN CAMARY ISLAND

Area in Max.Alti- Endemic Endemic
5q.K.m tude in M to one to the
Island. Archipelar

1 Tencritfe 1946 37115 81 233
2 Fuereventurs 1722 8¢0 11 51
K “ran Canaris 1376 13898 57 155
1 Lamzarot. 71 684 '8 43
5 Palma 726 2356 18 111
(B Gomera 375 1340 17 102
7 Hieno 278 1512 7 7€
DiTA: From Szymkiewicz (1238).

The observation on the above table shows that both

vheoo of endemics (1,0 to one island, or to the archipelago)

limint~h resular!ly with the decreasine size of the islands
cxeept for Fucreventura andé lamzarote., These two exception
' the otherwise strickine carelation are easily explained

Ve the lon cleviation of these islands. Szymkiewicz states

that the numher of species cvolved in a recion (such as one
f theeo i lands) would depend upon the ase of the land
e that 1. tne duration of evolution there, and the

watire of the terrain, for evolution avparently depends

upon it vene ral elimatic favourableness and the variety
conditions offered. In the Canaries the climate is dry

4t Jow elevations and humid in the high altitudes. As

\ result, it is more favourable nod varied in the higher

iclands, and variety are of fered on the lacvser islands.

e nlso ohserved these same results on Calapagos and

Hawaii-an islands

Mountains on land are in many resnects like islands
in tl Gen because their isolation is relavively
1 e ZC 05 1 2

complete for reasons outlined earlier (see geographical
CO cte X

ontinental resions and lerge islands it
isolation). In cont inental

senerai thine, endemism tends to he hieh

anpears that

a5 .

in mounta.nous #r¢
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Many endemics among flowering plants are known from the
higher southern Appalachians, and this pheromenon extends

to the lower plants.

Endemism appear also to be higher, on the average,
in older land, masses than in younger ones. Por examnle,

the lands of the Northern hemisphere which were covered
conspicuously

by the Pleitocene ice sheets seem to be
low in endemics.

There would therefore appear to be no reason why the
conclusion which Szymkiewicz reached concerning the evolu-
tion >f endemics on islands cammot be applied to other
isolated aress. For example, endemism ir s mountain

system on a continental mass should be is proportion to

its relative age, its area, its general favourableupess

for vegeration, and its variety of coanditions.

ENDEMISM IN THE WEST AFRICAN FLORA:

West Africa has a flora of some 7,590 specles.
has been the subject of intensive study over the last

it

20 years with the prepatation of the revised edition of

flora of West Tropical Africa. ‘s a result cur knowledge
of taxomomy, nomenclature and distridbution of the vascular
plant- of this region is probably more complete t%an that
of any other major region in tropical africa.

dicotyledons
4 toteal of 5,091 species have been

recorded both from mainland West Africa and the off-shore
islands of Primcipe, San Tome and Annobon (Hepper and
Eeay, 1954, 1963, Excell, 1955, 1956). Out of 5,091
species of dicotyledons, 714 (14%) are montane. Montane
species are defined as those predominantly or exclusively
associated with land over 750 meters high. Land of this
elevation is markedly disjunct in West Lfrica and can be
grouped intc four major systems.

1, The cameroons system - i e Cameroons mountains,
Fernando Po, the Adamaoua and Mandara ranpes
extending inland to near Laj. Chad; the Cauchi
Plateau, and isolated peaks in Southern Nigeria
Oban and the Idanre Hills,

a

?helTonulaud System - the Togoland Hills and
Atakora mountaing,
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b The Suineay System - including the Nimba and

Loma flountains, Tingi Hills and Fouta Djalon
ete

The Oceanic islands of Principe and San Tome.

ithin the montane flora of Vest Africa, 47% of the
species are confined to Wes

t Africa - that is they are
West African endemics, 53% are species which also occur
outside West Africa, mainly on the mountains of East and
Central Africa, that is they are widespread species
dortan (1972),

"ost of the West African endemics are confined to
only one of the four mountain svstems descrined above.
Only 157 occur on two or more systems, The Cameroons
tems

by far the richest 1in endemics with 48%. The

Guinean system has 207, The islans are said to have 15%

and the Topola

item only

The high ineidence of endemism (47%) in the mountains
f West AMrica is remartable and has been said to be an

tndicatior

f the active evolution which has coccured,
ill occuring and nlso of the considerable degree of
tsolation to which this flora has been subjected.

Majority of these endemices are species of recent orimin.
eir close rolutives are found either in the montane

veeotration or the lowland forest and savapnah, Several

oney and famili in exploitine the apportunities
affored by thos artains and islands, thereby filling the
ecological miches ith new u‘,n-vi:-‘,,
“xeell (1,.C) observed that the islands San Tcme,

Princine and Annobon have been iscolated from the mainland
3 - o he rtiay A P
ince their voleanic oriyin during the tertiary. As a

»nt flora must have arisen from chance

result their o

1 Lceross the ocean from mainland africa.
arrivals ¢ 085 H

This is how the islands become colonized by plants
fron l;~ lowland forest and from these the endemics develope.
'Wvl nigh proporticn of forest endemics in the mountains
f these islands is merely a reflection of the natural
vaccuum that existed on the islands after their volcamic
B & ‘he forest habitat which dominates them.

trisin and © toL
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9 7
In contrast to the islands, the montane forest of
the mainland have not shown the same degree of sneciation.

This is because they have always shown a closed system which
No

has usually been continous with the lowland forests.

ecological vacumm existed ir which accelerated speciation
forest endemics

could be favoured, as a result few montane

have evolved.

SUMMARY :

In Botany and Geography of plants, the word endemic
refers to plant species ot other taxonomic units which have
ed range. There are

a comparatively or obnormally restricte
these are, the relicts also known

two types of endemics,
called new, anthochthonous

and the so
necendemics

8s palaeoendemics
endemics also known as
ndemic phenomenon.

Mapy factcors contrinute to
ecolortical and

Among these are; Isolation (ge

reproductive), Edaphic,
Distribution of endemics vary
Islands contain more endemics

factors.

3

Climatic and O #sjunctive

from revion to rerion.

than tinland :nd mountains.
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INTRODUCTION :

The most obvious thing plant do is to grow. The
astonishing changes which occur, especially, in higher
plants may vass with little comment, but when a seed
frows 1nto a mature plant, it alters remarkably in size
and shapo.  Roots, stem and leaves apoear and during
maturity, organs concerned with reproduction; flowers,
fruits and sceds are formed. Growth, being such a
complex and active process, it is not survrising to find
contribute tolts

that the factors which control are no

less complex,

Three rroups of such factors are distinguishable.
The first is nutritional factor, concerned with the
supply and accumulation of raw materials for the manufac-
ture of protonlasm and cell wall., The second group is
enetie factor which springs from the plants own
constitution and therefore heriditory from parents. The
third group is hormonal factor which contrels the nature

it intensity of erowth in several orgars of the nlant.

However, there can be no sharp line of demarcation
hetween these three categories; there is very considerable
werlapping and devetailing. Thus it is quite vossible
for any one indiviaual factor to have deep-seated
influences on the others. Also environmental factors
exert some control over plant growth, 'The external factors
act throagh the internal mechanisms which control erowth,
just as the driver of a motor car exerts his influence ‘
only through the vehicles inbuilt contrcls, Attention is
hereby focused on the hormonal factors and other zrowth
suk :...g in growth and some aspects of development of
S ence to higher plants with

plants, with purricu]ur refer

nore complex organs.
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TERMINOLOGY:
A perusal of very extemsive literature reveals
consideravle overlapping and ambiz uties ia terminolory,

in attempt to characterise the plant growth regulatims

substances. The definition of plant hormope by Fitting
explainin® (peo gjiffe-

(1909, 19219) met with difficulties i
rent responses and reactions of several compounds both
synthetic and natural.Pincus and Thimann (1948) defined
Plant hormone as "organic substance produced naturally

in higher plants controlline growth or other physiological

functions at a site remote from its place of production
To distinsuish it from

and active in minute amounts”.
Pincus and

animal hormone, it was termed phytohormone.
Thimaan (1248) defined auxin as "orvanic substances which
promote growth (i.e irreversible increase in volume) 1long

the longitudinal axis when applied ir low concentrations
far as practicable from their

to shoots of plants freed as
Auxins may

own inherent growth promotine substance.
generally do have other properties but this is critical®
Plant regulator includes organic cormounds other than
nutrients supplying energy and cssential minerals. In
small amount it promotes, inhibire ~r otherwise modifies
physiological processes in plants. Since they regulate

growtnh they are called growth regulators, besides, there
may be flowering regulators which affect flowerine.

Larsen (1955a) criticizied the adoption of the tore

regulator” for all organic substances affecting growth
and development. Audus (1959 supportes him for the
simple reason that to regulate growth, it would mean that
the substance should work and do so r *gularly, this many of
the so-called synthetic growth regsulators do not do.
According to them growth substances was a better terminclogy

for all organie compounds which at low concentration
promote, inhibit or qualitatively modify growth. Plant
bormones are then substances produced by the orzan—zzgzlt
and regulate some aspects of plant growth €.2 "growth

hormones", "flowering hormone”, "wound hormone' . Auxins
are growth substances affecting extension growth of cells;
they may be natural omnes produced by the plant itself

or synthetic ones having the same action as the natural
ones, but zc far not detected in plants,
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GROVTH § £a
e SUSSTANCER
Grow s Stane
rovLh substances coylg be solit into two major
caterories,

(a) Tre

nh:.'Lr»‘mrm‘nes
. 1 5
b) ther Crowtp Peculators
(1) _The Phytonormones:

There

Pov live classes of nhytohormones namely:

ibberellins ("2)  (3) Cvtokinins
examvle Abscisic acid (ABA)  (5)

orbic acid (Vitamin C) (Ap). They
chemically very different

(1)  Aukins (2)

(4) Inhibitors the recently

included

are -,
from each other. .‘ecy are
synthesized in various narts of the nlant from where they
@ bzsinetal nolar fashion in the xylem or
sight of action.

move either in

nhloem or both to the

(b) _Other Growth

mulators:

This covers all the

wxins, L)

svynthetic hormones. (1) Synthetic
. l-ranhithalene acetic acié (NAA), Indole
nrovijonic acid (IMA), Indole butyric acid (IRM), 2-4
dichloronhenoxy acetric acid (2,4-d), 2,4-5 trichloro-

nhenoxvacetic acid (2,4-5t) etc.

(2) Anti-puxins e.e, Malic bhydrazide, Tri-iodobenzoic
weid (TIBA) ete.

(1) trowth vetarisnts e.r. ?,4-dichlorobengyl nicotinium
chloride (2 4-DNC)Y, i-hviraxyl 2-isoprop y-5methylnphenyl
trimethylamnonrum ehloride, l-nireridine carboxvlate

(AMO 1618) nhon N, Chlorocholine chloride (CCC).
Ethylen at ordinary temperature, produced naturally
by plant hrin wtabolism is kpown to have effect in

the Lreakine of dormancv and root production.

WTH SURSTAMCE D THE CONTROL OF GROWTH:
o wry ) & crowth? s oin any organism, srowth in plant

ons i ,> 7,,—=7 o :n,-,r-' .r=ible increase in size which is
comnonls but not necessarilv, accompanied by an increase
1n. oli ‘i' v dpe oweirht and in amount of nrotonlasm. Come
investig: reak nf orowth solely with reference to the
extens ,, or rrowth in surface of the cell. It is,
N renuently difficult to demarcate this phase
JOWEVET |

harnl



-42-
To apply the term srowth to a visible chanze in external
dimension or volume alone aprears artificial since
throuphout its develorment the cell increases in one wav
or another. Perhaps the most characteristics feature of
organic growth is the fact that it does pot occur at
random; already embryonic growth is orranised. In fact,
the rates of cell division and mlanes in which they

occur, the direction of cell elongation are specific in
each form and are under defimite control. Under normal
circumstance, rrowth does not produce sn amorphous dis-
organised mass of cells or formless body, hence we are

able to recoznise a particular organ or an organism bv

its tynical form. Fow all these phemomena in growth
are controlled and interrelated, noses many problems of

physiological, biochemical, ecolorical and genetic nature,

Where does growth occur? The growth of a plant

is not ordinarily uniform throurhout the entire orsanism

but it is concentrated in specific and characteristic
found at the root tips,

growing zones called 'meristem’
lateral erowth or growth

lateral and apical buds. 1llso
in thickness occur, esnecially,
Cambium located hetween
‘nother localised

In internodes

plants,

in perennially erowine

roots and stems. the xylem and

pheloem is resnonsible for this
meristem is the cork camhium of nhellogen.
and leaf sheaths of many ronocotyledonous
particularly, the grasses,srowth is brought about by an
embryonic tissue zone which is somevhat removed fres

the apical meristem and lies inserted Setween tissues

These 1interca-

which are more or less differentiated,
lary meristems are determinate since in time the ceils

lose their embryonic character. Here attention is naid
to Growth substances involvement in cell elonratic and
division; apical dorminance and bud dormancy; and root-

ing.

Cell Elopeation and Division:
The living cell is essentially an osmotic system

The central vocucle contains a variety of dissolved
substances and is sengrated from the surrounding nroto-
plasm by a semi-permeable membrane, Elongation mav be
expressed as an increase ip welrht, volume op len";h

of a tissue. Elonration under water absorption could
occur where the cell wall is nassively extended he ond
the limit of elasticity and this rreversiblest‘retc:ing

impiles erowth,

S
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It 15 known that cell elongation occurs in presence of
auxins if no other factor is limiting. The optimum ranee
ol concentration for cell elonration varies greatly with
different tissues and relatively hiph concentrations
usually exert an inhibiting effect unon this nhase of
mrowth, Honner (1951) found that the resvonse of the
coleoptile section to ontimal concentration of Indole-3-
acetic acid (INA) is very large, causing in some cases a
tenfold increase in rate of elonvation.

A fully grown cell divides, giving rise to new

daughter cells., Tn meristematic cells, the nucleus may

be trigrered to divide, followed by cytokinesis. Cytokinins
are known to have a ereat influence in promotins cell
division. The stimulation of cell division in plant tissue
cultures was the first effect of Finetin to be observed
(skoog and Miller 1¢

7). “her I'% and Kinetin are annlied
topether in the rirht ratic of concentrations, the results
are st iking and crowth of culture can be maintained
indefinitely, Tt has been surevested that the small

response invoked by Kinetin or IAA used nlone on tobacco
pith*culture was due to small amounts ot endorenous kinetin-
like substance and 1AA already nresent.

\pical dorminance nnd bud dormancy:

The term anical dorminance refers to the inhibhitine
ar retardine effeet of terminal bud upon erowth of
lateral buds, The first hint that apical dorminance
mirht he cansed by auxin nroduced at the terminal bud and
t ranaported downwards throurh the stem wns given as studies

nn (1934)., Remowal of the terminal bud

ot o and Th
Af the broad bean and its renlacement with blocl of agar
resulted in lateral bud growth. “enlacement of the terminal
bud with arar block containine IAR, sunpressed lateral bud
srowth in much the same manper as the terminal bud., TIn

this correlative phenomenon, the anex is ahle tc communicate
a distance of many centimeters, thereby reeulatine the onset
or rate of growth. Recent reviews by Champapnat (1285)
fuern and Usciati (1972) and "hillips (1275) have discussed

Tk still controversial state of knowledze in this field.
e &t 1
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It has also been shown that I ateral hud outerowth
£ the shoot.

occurs a few hours after decapitation ©

Rubinstein and Yagao (1976) presented the fOLIO"nP —
(redrawn from ¥ardlaw and Mortimer, 197)) is their
review of lateral bud outgrowth and its control by the

apex.

Growth of Pea lateral buds on intact or on ﬂlnn::m
decarpitated 2cm above the 4th node. ("edrawn
ardlaw an ortimer, ).

{
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! They showed that bud ~rowth could start 2B
Yo bud

six to ten hours after decanitation of shoot.
growth was found in the intact nlants with shoots .

Pea =eedlings have heen favourite objects for studv-
ing apical dorminance for they resnond in a clear-cut rmanner
to auxin and cytokinin aplication, they were used in study-
ing chanmes in endogenous hormones in two interderendent
auxillary buds durine the neriod of deinhibition.

JYablanovie and Neskovic (1977) noticed the followine :

'] N . s

i decapitation of the stem in one-veek old nea seedline below
f the first node caused on outgrowth of two cotyledonacy

} Luds, later, one bhecame dorminant while the other one was

§ inhibited.



Cuttine off t

dorminant bud released the inhibited one.
hey measured the lovels of enrdogenous
ceytoihins in dormin

T auxins and
nt, inhibited and rele=sed buds and
that inhibited hude contained very little scidic

found

ether soluble auxims, a hirh level of tryntonhan and

hirh level of cytokinins in comparison with dorminant
buds. The rele

©F inhbition in inhibited buds caused

rise in auxin content apd n' decline in trvntonhan and
cytotinin level; and vithikix days the level was same
7

found in dorminant buds. ‘s a noverful inhibitor of bud
crowth, ethylene may hove controlline influence on anical
dorminance., Tts oroduction is much more wrevalent in

nmeristematic tissue, where auxin is nroduced, a circums-
tance that surrests that 177 contrels ethyvlene formation

in etiolnted nes stem (Purr and Rure 11358),

Bud Dromancy: The nrocess of growth in nlants is found
not to he continous. RBuds of stem or storase oreans may
show temmorary cuasnencior of crowth referred to as

lormancy . irein- (1753) desonstrated that hud dormancy

in woody specics 15 a photoneriodic ~henomenon, bheine

cnused by chort-day lencths and relieved hy lone-day

lencths,  lembore (1949) first suzrested that hud
dormancy in weod olants i3 cortrolled »v orowth inhibi-
tors nroduced 2o 0 result of chotoperiodic stimulus.,

thherellic “ef? (7)) wae found to he effective in bhreak-

fne b

dorecance and €old  trentmert needed by many huds
ten hroak dormapey is nlso 2 means of raising the level of
endorenous 70 " Jormin' with identical chemical and nhysical
v omerty as “bacisip TT ("37) is the name siven to the
Aarmaney - inducinr hormone isolated fron hirch leave.

I iz rerprded ns exhibitine inhibitory influence to

a1l bud srovth (Snow, 1337). This is indirectly

1 throurh the “ish level of

P

", maintaipred by
cenrdipey to snow, the inhihtitor moves into the

lateral buds an?d nrevent their arowth, The ¥pown natural
srowth rerulators that contrel bud dormancy are: 0,
Cvtokinins, "2" apd I'f, Other useful chemicals anart
from " that release dormancy are othylenechlorohydrin

and thiourea.
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ral rcot induc-

Z1thoush the process of late
full

Rootinr:
tion has been studied since the early thirties, 2

description of the interactins hormonal factors has got

to be miven. Ixperiments with stem cuttin~s show that

the presence of htuds on cuttines favour develo-ment of
roots when the hgsal mortion of the cuttips 1is introduced
into a suitable roctine medium. Leaves, if yours 2lsc
favour production of roots on cuttisrs. These observa-

tions supzest thaot root imitiation w  cuttings is
favoured bv hormones which 2re svnthesized in buds and

and are translocated to the basal pnart of
‘uxins oceur abundantly in most actively

Extractable auxim is most abundant in

younr leaves,
the cuttins,
growinr tissue,

about 2 to 117 mm from the tin of leas root and the mont

active growth is about Zmm from the tin., Removal of

root tin =2s =z source of auxin showed fncrease in root

growth. Some workers failed to ohtain such results in

decanitated root tips. This created conmiderable doubt
2bout the role that auxin miecht nlay In stimulatine

root ecrowth.

Both cytoinin and 271, wshieh zre nresent in the
root tip ani inhibit latersl roat nrimcrdia (LP7) forma
tion in culturci roots, have heer su- exred aw ~oasfhle

candidates for the inhibitory role nf rant tin npn the
emergence nhase of lateral root erowts (7 rrey, 1947),
wightman et 21 (1280) found the foli-win al! auxins
he used nromote? the initiatior nf lateral root S et et

elonern.

.

and 211 but 3-indolvrronlonic acid inhi*j*ad the
£ the cul Yote
tifg of the resultine lateral roots. 11 evtokinine at
10 m concentratior and ahove inhikited Fath initiation
and emer~ence of lateral roots. * ard xanthoxin
hibited otk d '

iphibit é, th emerrence and eloneation. ‘wnlyine auxin
and cvtokinin on decanitated ang dishudded mnes cuttines
f } s iohamm : i '
rom the ton, ‘ohemmed (19%0) found that differeprt staces

i2ticg nhase reguire different levels of

of the root ip

auxin and cytolirin, In suitable concentratinng, some

gibberellins favour root elon=ation in some snecie Put
n in some 2cies, Pu

the formation of roocts o
S on ¢ ~s ig ik
euttines is inhjkited by treat-

. : — S
?nt with eibherellins, Tliasson (193") found that irradia-
| tion of base internode of stem cuttirss nf "isum tiy | !
¢ h w '3 : % : ) . = u'1 -
with white liecht durine rooting nerigg resulted in th _
3T *8ulted in the

.
.

Y formation of fewer roots
t o
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frowth Substances and the “ontrol of Development: |

Yhat is develonment? Tt is a qualitative concent

referrine to obvicus moroholewical chanres that accomnany

rrovth, It i however, difficult to draw a sharp line

between rrowth and develonment; the two nrocesses commonly
ro hand ir hand

ana occur simultaneously in the same
individual oveen or arrapism,  Ye may hetter understand
the distinction if we consider that ~rowth is measurable
with a rule ¢r bhnlance, whereas develonment is most
commonly asscssed by aualitative observation., Mevelonment
and differentintion depend on variation in the effective
action of set of venes, grecwth hormones, environmentai
factors etc.

Sfome asnects of development:  “snects of develorment

examined in this article are germination and floweringe.

Cerminntior: It i a vrocess by which the dormant embryo

wakes up, rrows out of the seed coat and establishes

ftself as 1 see inrr, Tt is nertinent to ask: how is

csermination induc

how ¢an nhytohormones ensace

in individual stares of sermination? DRefore rcermination
beping, boarricrs to cerminntion (dormancyv) must he removed
and necessare conditions feor sermination (water, oxyren,
tomnerature an, lirsht) eiven; then mohilization and trans-

lacation of “roven down sucars to the embryvo as enerey

BOUT could ~ecur. Yan Overbeck (129€3) workine on bharley
rraing, v led the answer thuas: tter untake intc the
ephrya netivates the synthesis of m™MA and ©" is discharred

into the alewon layer, where the synthesis cf three
hvdrolases occurs, a-anvlase passes into the endosnerm

ancé degrades the starch. ‘lucleases Dy attackine nucleic
acid supply the precussor for cytokinin synthesis by
liherating nurine nucleotides. Troteases attack nroteins,
settips free tryotoohan, the precursor for I"A., Cytokinin
and T from the endosperm stimulate the embryo to cell
jivision and cell zlonration. The growine embryo breavs
throurh the seed coat as the radicle while the coleootile on

rrows upwards to form the shoot.
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Studies on the effect of exozenons “rowth
regulators in rermipation of light reouirin= seeds have
shown the simultaneous involvement of different revula
GA5 and particularly 73, ard G2, induce dark

284 inhibits promoticn of
lieht recuirine

tors.
germination in most seeds.
germination by red lieht ard 77,
"arscen (157€) distin~uished two sites of
Coenopodium album
is induced in

‘nd that added
;—*1nctln shows

cytokinins are inactive althoush 3-7
i turp-over. A

in

seeds.
hormoral action durine sermimation of

seeds. e has it that visibhle erowth

darkness by (G4, + 7) or by ethylene

rapid pepetration into the seed and ranri
second site of hormonsl actiom is located durins the
progress of erowth inside the coverins structures.
iphibits radicle srowth, while _';.~- ©l,, kinetin,

Zeatin and ethylene reduce the tnhimition (see fiz)

AR

Schematic representatinn r ttes - ¢ »rr=opnal action
during germinaticr Zarason
Crowth ts
T v
51 2 3
start Start *adicle
"rotrusior

Imbibition Jrowth

Growth
Induction

rowte

<% Gl . ., |
4 y»

it ‘ v Zeatin,
Fthylene

Pfr GA AiSa
e’ 4 B |antoponige

Tthylene Inhibits

Induce ~rowth

The active form of phytocireme (ofy, “as in ceed 1
as in seeds also
an effect durine both nhyo e he inducii Ceipu
: uction hish
LG D ¥ e
level of Pfr whereas the vpqus, oF radicie Kes u costinesd
- - -1C 128 ¢ co >

but low Pfr requirerey
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Ilowering: Flowering involves the trans formation of

some parts of the shoot from the veretative to the
reproductive stages of development. Almost all aneio-
sperms flower scmetime in their life cycle. In the
tropics, for instance, majority of the anziosperms start
flowering with the <n set of rainy season. In the
temperate regions, after the cold winters, flowers aonear
in springs. This never failine rhythm of flower/seed
oroduction is easily observed, It has hecome clear that'
environmental varisbles like temmerature) liecht and
photoperfads which stimulate the production of some

phytohormones triceer off this -flowerins vhenomeni.

Ix‘huu been established that the phgtoneriodic ’
reaction of flowering proceeds in two rhases, the leaf
phase which is spnecific for photoperiodism and completely
depends on daylength and the stem phase which is not
specific for photoperiodism and does not denend on dav
lenpth (Chailekyan, 196€a, Salisbury and Bonner, 1956,
Lamg, 195€). Investigation of the hormonal nature of
nlant {lowerine in connection with their photoperiodic

reactions has shown that flowerine devends on a bicomne-

nental systom of hormores where G4 rerulntes stem forma-
tion and rrowth substancesof anthesin type resulate

flower formation, “tudies on floral initintion reveal
that flowerine denends on the hormones of flowerine in
the leavesn, T™ie complex of these active substance have
heen named "florigin'., Later it was suewested that the
flori~in comnlex is made up of anthesins and gibberellins.
On lirht ounlity durine rhoto-inductive cycles, visible
lisht of certain wave lenpth has to he absorbed. Hence
phytochrone mechanism essentially nlays an active role in
photoperiodism that leads to flowerine., TFlowering is
however, prevented in xanthium by a bhrief flash of light
(lizht break) of wavelenrth £20-669nm =iven during dark
period of vhotninductive cycle. mar-red radiation when

as no effeet as a liwht break factor

used alone |

(Borthwick et al 192£2).
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Vernalization is a cold treatment of 5 to 10°C wiven
to seedlings or buds so that they acquire the ability to
flower in relatively shorter time. Hyoscvamus nirer
(henbane), a biennial plant car flower im one year if
piven a cold treatment than its normal two years oeriod.
Also venalized leaf of henbape, srafted to unvernalized
henbane plnnt cause the latter to flower in time. The
substance produced by vernalization is called "vermalin",
GA is reparded as a substitute for vermalization. There-

fore plants treated with G/, without beins vernalized
Lane (1757)

flower in time just as the vernmalized olants.
fome workers

demonstrated this by trestine seeds with 5°.

believe in hormone theory of vernaliZ8tijon where flowerine
hormones are produced durine versalization. Others

believe that vernalization helns in the increased oroduc-
tior of A7 ard mcbilization of carbohydrate plus high
enzyme activity, ultimately lezd to high metabolic index,

thus ensurine cuicker rate ~f flowerine. A’ i ¥nown as

a good electron donnor, Rates of metaboliem in plants
affect flowering. Jacohson and Varmer (1987) have shown
that GA may 2ffect metabolic chanses throush {nducine
synthesis or throuch activatine several hydrolytic
Much evidence show the increise of A1 towards

enzymes.
192, ‘hrahas 1970),

the onset of flowerinz (Chinoy et al
Vernalization and photoperiodic treatmert help in raisine
the level of 14 earlier than in the untreated rlants ip
The free radical of ‘% incroases the

the shoot apex.
"1 exchanee orbitals by

ONA complexes and

energy pool.
This activates D8° followed by

their mobkile electrons.

BN/ synthesis. PTroduction of structural proteine and

enzyme protein is accelerated durine the roriod of
reproductive differentiation. Pate of cell division
increases and hich metabolie irdex thus achieved, ensures
2 change in nuclear constitution and there is emergence

of flower instead of leaves.

Discussion and Conclusion:

“lmost every dynamic part of plant rrowth and develon-
ment seems to be affected by auxin, Auxin (147) appear to
be a master phytohormone exercisine rerulztory action over
many of the other plant hormones, In recent vears the
technique of srowing excised plant tissues on defined
media has nrovided a promisinpe tool for investiwatién the
problem of orowth. ' o



5.

Avalanche of works by emminent workers show that

' . g
hormone interaction is the ey basis for the success
of hormone controllied physiolorical nrocesses.

‘It is very nrobable that no specific ohysiolorical
process under hormonal control can be ascribed to the
influence of anly one hormone. Such interactions may
be synercistic, in which one hormone reinforces the
cffect of another or antaronistic, in which one hormone
offsets the effect the other.  Alsc the fntic of the

concentrations of the interacting hormones is important
for some desired results.

It is very heartenine to say that the knowled?e
gained from the unstandine of the roles rlaied by various
growth substances is ranidly beine utilized in the
present-day asricultural, silviculturnal and horticul-
tural nractices. 7Tith the exnlanation of some other
unclear physiolorienl processes controlled by nhvto-

hormones and very wiae annlicotion of cron nroduction

aids and other pilent breeding techniques, %reen Revolu-
tion, the current nation-wide cammaigne for increased

crop nroduction will be a hure success.

CHLITOME € ONYR
CEMAL YRAD T

JCHT
MY MEJOR STUDENT
IMTYRRSITY OF JOS
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TUE ROLE OF THE PLANT BRIEDER IN THE SUCCESSFUL \
IPLTMENTATION OF THE ~PEET REVOLUTTON |
PROGR 7T |

3y

J. X, 0SAJI
MENT OF BOTANY
SITY OF JOS.

DEPA
UNIVE

Who is the plant breeder? Xe is the artist or

scientist who had benefit of trainine in the the fields

(a) Botany: 1In order to understand the taxonomy,

morvhology and repreduction of the plants with
which he works;

(b) Genetics and cvtorenetics: In order to

understand the mechanism of heredity in nlants
since modern plant breedine methods are based
on a knowledre of genetic nrinciples and

chromosome tehaviour,

(c) “1nnt Ellgifl]'."v\': In order to be able to

determine the resnonse of nlants to their

environment - vhich includes heat, cold, drougth
and =oil nutrient response.
(d) Plant patholory: In order to understand varietal

resistance which is an imnortant means of

ombat ing many plant dis

() intomolory: In order to be able to breed for

inscct resistant varieties

jochemistry: In order that he mieht deter-

line correctly, the industrial suitability, and
conseaquently, the mar::t demand of his new
varieties of crops, e.g. the milling and baking
qualities of a barley variety, or the fiber
qualities of a cotton variety. Many chemical and
Anv'nuul experiments are required to test for
these qualities.

The plant breeder measures the compara-

5 fence C
performance of many strains. Hence, sound

t id nlot tec hniques an methods for s .
1 I \ d tatistical
ana 3¢ © cess i o
L1 i da ar necessary to obtain r iab
analyse of ats |

P internret the resulits correctly,
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Last, but pot the least,
(h) Agronomy: In order to know the crops and their

production. He should understand what the

former wants and peeds in the way of new
varieties, so that he may be able to evaluate

the breeding programme in the light of these
needs.

Having seen the requirements of a plant breeder, it
would appear that his role is so complex that his art may
defy easy definition actually, this is not the case, as
seen from the following:

The Oxford Advanced Learner’'s dictiopary of current
english defines breeding as an art of breeding animals,

etc for the purpose of producing youne ones, esnecially
on to add that

in the flesh" -

be selection of parents. [t alsc went

what's bred in the bone will come out
hence stressinz the most fundamental aspect of breeding,

that is hereditary characteristics always show themselves,

Although, the ahove definition is pood encurh for

the layman, Poehlman, (19359) went 2 hit further with hisn
definition that "plant breeding is the art and scierce of
changing and implorineg the heredity of plants” Foweve

4
y with Smith's (1966) definition, the relevance of this
1aid bare. fHe

noble field to the Green Revolution is
wrote and I quote, "plant breeding, broadly defined, is

the art and science of improving the renetic pattern of

plants in relation to their economic use unquote.

Hence, the genetic remodelling of nlants with an e«
Hence, it

onomic

end in view, is the whole purpose of the art
is a means to the achievement of “resident Shagari's (1980)

prophecy, and I quote, "with the victory in Zimbabwe and

impending liberation of Namibia and Azania in the very near
fauture, the end of the struggle for nolitical liberation
in Africa is in simht  unouote, and the second phase of the
struegle for independence - economie independence - must

now begin. Agriculture is the linchpin of economic develon-
ment and all that man eats, virtually without excention

N ~ N ! )
are either plant materials or derived rather directly from

plants as are meat, ergs anpd diary products
’
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Plants are also the major source, directly or indirectly,

of most clothing, fuel, drugs, and contruction materials.
Morcover, as ornamentals, plants are both useful and

aesthoetically pleasing considering the prime
of nlants, it

importance
is not surprising that men have long been

concerned with developing tynes better suited to satis-—

fying their needs - which incidentally is the kingnin

of plant breeding. A cursory look at the development of
the subject matter will give an insight into its role in
the current fipht to feed the teeming population of this
country.

I will not attempt a detailed outlay because many
years apgo, according to lezend, aruler of a sizeable king-
dom became interested in the history of mankind. FExerci-
sing his kingly authority, he commanded his scholars to
develop for him a "Comnlete History of Mankind". Ten

yenrs of rescarch produced ten volumes - but the king

asked thet these be reduced to one volume. This was done

to three sentences - "They were horn. They suffered.
They died™",

Plant breeders have made a most significant
contribution to the level of living of the people of
Nirzoria that permits consumers to worry about abundance
rather than starvation. This fact was achieved from the
modent trends which started about 2000 years ago when
man's {irst attempt started in mesopotania. Records
have it that the bhegining of deliberate plant breeding
atarted with attempts to improve rice in China. It is
understood that the first planned effort to cresate new nlants
may have been the breeding of new varieties of hyacinths and

Tulips in the Netherlands.

Millington IN +#(76, noted that anthers function as
male organs, while Grew surrested the functions of ovules
and pollens. Mather, in 1716 observed the effect of cross-
pollination in corn while Fairchild, in 1719, is credited
with making the first artificial nlant bybrid - a result

of the reconstruction of the plant's renotype. In 187
) t g

Stransburger produced the first adquate description of
stransburge l :
< argY i -
chromosomes while further work by strasburger, Flemmin
W S < \ . ) ]
1k i established the constancy of chromosome number
and Boverli establiots . .
¢ Crosses of Triticum sativum XT. turgidum
in plant types. St Tr
T durum and 1. Polonicum.

N
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where described by Henry de Vilmorin in 1878 while Beal.
between 1878 and 1881 observed increased uields from

use of

hybrids between corn veristies and suggested the
The list of

varietal crosses in corn production.

contributors to the development of the subject matter is
Consequently, it has became advanced and more

impressive.
But what rcole can the

precise and beneficial endeavour.
Plant breeder play in the preseat exercise of Green

Revolution?

As Burton (1960) puts it, “Ecopomy conscilous urban
legislators oblivious of population explosion and thinking
only of momentary food surpluses may soon realise that pangs
of hunger, real or imaginary can only be sated through
the use of the energy which comes to man from the sun by way

of the green plant!! Consequently, there is a crucial

role for the plant breeder, who knows how to improve the

plant, and by so doing alleviate human sufferiang. The
role of the plant breeder in the future can %¢ seen from
His ultimate qoal

what role he has played in the past,
This can be

is increasing agricultural productivety.
accomplished by providing varieties basically more
not because of specific improvements such

productive,
of generally

as disease resistance but as a result
greater physiological effeciency.

Better plant varieties can alaso be developed for new

agricultural areas. The production of “irjsh’ potato,

Salanum tuberosum will be a welcome event in lowiand and

high bhumidity areas of Nigeria. It is honed that the

Andegina group will provide the gene combination necessary
for the tuberization process to occur under the high

temperatues which occur ir the southern narts of Nigeria

A proven case of such an experiment is seen in the
grain sorghum into the more

successful introduction of the
temperate climatic conditions of the ‘merican continent

Mechanization of farm pratices has been recornised as
crucial to the successful implementation of the Green Pevolu-
tion - ard so0 it is. However, most of Our currept ;;rmd
crops have hardly beer modified to Suit the presentlv
available mechanisation aids. Consequentlv ‘thF b' d
t211s on the Plant Breeder to improve gn t;; apéonu;'in d
horticultural characteristics of these plants Lk
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This is not an impossible task if the Plant Breeder is
encouraged since - and once again, the case of the grain
sorghum provides with ready example - the original variety
crop was tall growing but breeding exercise has
helped to produce dwarf varieties which has now made combine
harvesting & praectical undertakine.

of this

Recent reports from Borno State have concentrated
people's fears of impending famine as a result of expected
ravages of farmlands by locusts. Not only that, in parts

of Benue State, armyworms (Spodopthera armygera)had

ravaged farmlands over the past few years. Hence, the

prospect of the Green Revolution will NOT be attractive

if all onc gets at the end of a growine season is provide

food for the wide range of agricultural pests and diseases.

he Plant Breeder has the role of developing plant varieties ;
which are tolerant or resistant to the ravages of these

disen

s ard pests.  n added advantace of resistant varie-
ties is the stabilizing effect they have on production?
This is important not ornly to the farmer but te his nation
as well,  Reasonable harvests every year are nreferred to
the cconomic hardships associated with extreme fluctuations
in yvield.

“1though, the main clause in the Green Revolution is
increascd productivity, the quality of the food or
materinls produced should not be overlooked. The Plant
Hroedor with his cever - present concern for human well-
being, 1o also interested in those advances leading to
improved quality of agriculturai products. FExamples abound
in our midst. People have made allegations that our
textile industries produce poor quality clothing materials.
Most nrobably, longer and stranger staple cotton will
remedy the situation. The ouality of “llen 2€ variety may
not m;ut with the fine taste most recently cultivated by

: "y e 't "
Nigerians as demonstrated by the "imported zoods'" craze.
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UACRN- ND MICRO-ELEKENTS AND TEEIR ROLES
AS WELL AS DFTICIENCY SYMPTOS IN
PLANTS:

AZOGINI, C. VIN
FINAL YuAR BOTANY MAJOR,1980/81
UNIVERSITV OF JOS

INTRODUCTION

Life of all organisms derend on plants and plant
materials for their growth and other metabolic activities.
Green plants (autotronhs) can svnthesize their own food
usineg the radient enerpy of the sun. For maintenance of
this and other important rhysiological nrocesses in nlants,

adeauate mineral nutrients must be present in their erowth
medin,

CLASEIFICATION OT PLANT YINERAL NUTRIENTS:

Elliot et aly 1974; clessified the various elements,

required by plants into two main forms:-

nt Elen

These are elements which are required in higher

amo 8 1 hoy ncelude C 1 N, P, 8 s
amount ind th include () IJ Ql Py 8y Ca and

My

(L) Trace or Tixwvggtvitlﬂi_lgjmu‘ntq:

N1ﬂ\rh are clements reouired in trace or small amounts

(i.e, ¥¢, B, Zn, Mn, Cu, Mo and Cl), still needed by

some higher plants snecies and micro-organisms but not
by others; and this made their sharp classification into
YMacro-or Yicro-putrients difficult. Cobalt (Co) for
instance is reauired by some micro-organisms and symbionts
(Fvans and Kliewer, 1964); sodium (Va) is also needed by

some blue preen zlpac and halonhytes (Brownell, 1965) etc.

Snvhu (1860) and Xnop (1865) were the earliest
investipators to determine gnecifically (from their culture
solutions) which elements are needed by ereen nlants. The
result of their experiments were later confirmed bv many

i joarland-8 933) who were the
investizators including Hoarlani-Snyder (1933)

fi A include the element Mo lvhdenum (M¥o) before the
irs [} el A e

t 1 nature of the element for higher nlants was
essentia 12

y - 3 s solution.
} i 1t is oday the widelv used culture sc tion
nmown,; and i s t \
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MINERAL UPTAKE 2Y PLANT ROOT:
Apart from C,H and O, the mineral putrients reaquired

by nlants are absorhed throurh the roots. These elements
if in orranic form must be converted into inorranic forms
the process of which is

before they are absorbed,
MINERALIZATION. The opposite process is termed
IMMOBILIZATION (Buckman and Brady, 1969). Various method

of absorption include:

- Diffusion

- Passive untake
Active untake and
Massflow mechanism

Cell wall of plant$ roots contain nerative charres
which make? uptake of cattons by diffusion possible. The

adsorption of these ions on cytonlasmic surface may not
require metabolic enerpgy and is termed F'SSIVE UPTAKF.
But if metabolic enerpy pemerated in respiration is needed,

the process is termed ACTIVE UPTAEF (“ayer et al, 1973),

Barber (1962); Drew et al, (1947) atated that jons can

also move from the scil to root surface by manafllow

mechanism. The concent states that an fncrease in trans-

piration should also cause an increase i{n the absorntion

of ions.

ROLES/DERICIENCY SYMPTOMS OF YARNI'T MIVEFRLL, PP TS

MACRONUTRIENT ELEVEXNTS:-
(a) Thosphorous (P):=-
Like nitrogen, it forms an imnortant structur¢[

part of many comnounds like nucleic acids, nuclentides
and phytic acids (Nason and McFlroy, 1963; ¥illiam, 10F0);
phospholinids and ATP (Devlin, 1975); and indeed plavs a

key role in energy metabolism and transfer, Heavy concen-
tration of phosphorous has been reported in the meristematic
regions of actively growing nlants, where it is involved

in synthesis of nucleo-nroteins, Fhosnhorqus, a constituent
of nhospholivids; along with protein form ap important
constituent of cell membrare and therehy nlay an imnortant
:?::ki:lggz)?ransport aero the cell membrane - Bennnet
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DIFICIENCY SYMDTOMS:

Includes acute leaf anrle (necrosis) lack of
tillering as in flax (Linum usitatissinum), premature
leaf fall and purple or red anthocvanin piermentation

(wallace, 1951), i : E

Prolonged dormancy of lateral bud; decreased in
size and pumber of flower orimodia; suporession or
delaying of flowerinp and few but small friuts or seeds ) f
are evidences of phosvhorous difficiency. Total nlant ! g
biomass could be reduced - Troughton (1976).

b) Nitroren (N)

Perhaps, most imnortant role is its part in
structure of protein molecules. MNitrogen also form an
important coé}ituent of nucleotides (vurine and nyrimi-
dine huqns). porphyrines, aminoacids, amides and co-
enzymes., Puriner and nyrimides are found in the nucleic
acids, RNA and DMA which are essential for protein
synthesis, I~ :lue structure is found in such metabo-
lically essentinl compounds like chloroohylls and
cytochrome encymes needed in photosynthesis and resnira- :
tion.

DEFICIEMNCY SYMMO

b't,m,u/”"S .
Charancteristic are reduction in erowth

rate nnd development of chlorotic conditions. In most

cerenls, mrasses, potatoe (Solanum tuberosum) ,tomatoe
(Lycopers con esculentum) etc, leaves become more erect
than normal, In addition to yellowing of leaf followine

loss of chlorophyll, purnle colouring of leaf, petioles
and veins, caused by anthocyanin may be observed -
Devlin, 1975.

Lateral buas often remain dormant and may result to

absence of tillers in cereals, and many other olants like

[

tomatoe, clover (Trifolium On) developes thin or spindly

habit due to reduced growth of lateral buds.

(c) Potassiun (X)

gpecific role of the element is still uncertain, but

it's highest concentration is found in meristematic regions
of plants especially the buds, younZ leaves and root tins
s especinlly ! 4 "

h it is supposed tO verform metabolic functions (Nason
where it is se

o BR -2  engidis



and Arginine) tond te reccumulate

Potassium apuears to serve a number of catalytic
roles sirce many cnzymes resnosible in protein synthesis
do not act efficiently in absence of the element, but
the exact nitirz of puch of the potassium reouirement is

fell, 1979).

uncertain (2

Penny ot al, 1975 reported increased dryweichts in

plants suppiied with notassium.

DEFFICIENCY SYM2TOUS:
Usually begins with a characteristic mottled chlorosis

of older leaves, followed by youneer omes (Bidmell, 1279),

Chlorosis may he followed by necrosis at the tip and marvin
of the lea (Devlin, 1975), Im many cases as in tomatoe

(L esculcntrt), the leaf tip curve downwards, (Hewitt, 1763),
the internodes occur 1in many plants includine

Shorteniag oi ¢
broad bzan (Vicia fabi), ‘fustard (Stnapsis alba)etc.

(é)
It's obvious
Culphur bearing amino actds)

function is particlipation 1{in protein

structure {e.g
Cystine; methionine (B'dwell, 1979); and some biolopically

active compourds like glutathione, biotin and thiamine
(Devlin, 1975).

co-factor by some

(<]
=

lphur is alsn reauired as a
enzymes ‘nvelved in hydrolysis of ATP and phospholinida, and
ceptizl corponent of amlvlases in certain bacterin

form an ¢
and funegi

DEFICIFERCY SY4PTU

Pesemnles that of ni*rosen deficiency which is charac-

ral chlorosis, followed by nroduction of

terized by ger
anthocyznin pipmente ip leaves. But unlike nitroren

deficient planis, chlorcusis is first noticeq in younser

leaves.

Hall et al (1%72) renorted a marked decrease of stroma
lanellae with increase¢ in @rana stacking of mesonhyll
chleroplasts in corn plant (7ca mays) deficient in sulphur.
Metaholic distrubances following sulnhur_defieipncy may be
p9micund, larre’y because the rlant is unanle to make ‘
proteins due to shortage of sulvphur -containine aminé acids;
Yhus eoluble nitrogen as well as pich amino acids (Glutamine



-65-
(e) Calcium (Ca):

The most important role is its nart ir cell wall
formation in form of calcium-pectate, Devlin, 1979,
Calcium has been reported or noticed to blav a role in
the continued growth of anical meristems; in the absence
of which mitotic division become aberrant or suppressed
(Mayer et al; 1973). Inr respect of this, Hewitt, 19f3
surrested that calcium may be involved in chromatin or
mitotic spindle oreanisation.

Costes et al (1975) indicated that suppoly of calcium
increased number of flower and cansule as noticed in
Papaver somniferum L.

DEFICI®NCY SYMPTOMS:

Meristematic rerions at root tins, stems and
leaves are generally or ereatly affected and eventually
die, thus terminatine rrowth in these rezions. Roots
may become stunted and discoloured (or brown as in tomatce)
(Lycopersicon esculentum). Chlorosis of marrin of younger
leaves, "hookine" of leaf tips may occur.

Calcium deficiency may reduce or limit seed nroduc-
tion even when the flower formation is otherwise normal
as in Vicia faba, (Fewitt, 1963), Comnlcte absence of - 1
calcium appeared to result in profound changes in cell
behaviour (Sorokin and Sommer, 1929, 1949). Normal mitosis

have been reported absent in neas (Pisum sativum); which

led to incomnlete separation of chromosomes and appresation
of chromatin into granules or lumns. Some cells fail to
produce new rollﬂ wnlls after division, apd binucleate
cells observed especially when cells apnear to have lost
most of their cytoplasmic contents; a polyploidy situation

may nossibly result.

(f) Marnesium (M)

Is a ineral constituent of chloronrhyll molecules |
in chloroohyll bearing orcans (Mayer et al, 1973). y
Magnesium plays 2 role as an activator for =a number of
volved in synthesis of nucleic acids, DNA, ™NA
d in cabohvdrate metaholism

enzymes in
as well as enzymes require

(Devlin, 1975).
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DEFICIENCY SYMPTOMS:
Chlorosis, which may later be followed bv anthocvanin

pirments would be noticed on the leaves (Devlin, 197%).
In severe cases, necrotic snottinps may apnear as in potatoe

(solanum tuberosum).
MICﬁRONNT?IEVT} ELEVENTS:

Iron is indispensable in synthesis of
but its chemical role in

(a) Iron (Te):
chlorophyll in preen nlants,
such chlorophyll synthesis is uncertain (Nason and ¥cFlroy,

19€3).

Some of the enzymes and carriers which onerate in the

respiratory mechanism of livine cells are iron compounds
(e.7s Catalase, per-oxidase, Ferredoxin and Cytochromes);
thus performine important roles im cellular metabolism

(Mayer et al, 1973).

DEFICIFNCY SYYPT(MS:

Most characteristic 18 fallure to produce chloroohyll
In several, total hleaching and colanse

in young leaves.
GEVEr® conditinn (Fetwitt, 19¢3),

of whole leaf may follow in

Fruits of tomatoe (L esculentum)become ailvery procn

ard are orange rather than red rine (Hewitt, 1244),

The protein nitroeen content of plant is lowered in
Restoration of irom sunply iacreased

1973).

iron-deficient plant,
protein synthesis (Devlirn,

(b) Manzanese (Mn)

hysiologi 4
Is found in Phy oglcnllﬁc!ive parts esnmecially
factor in oxidation-reduction orocess, esnecially in rela-

tion to iron comncunds (Maver et al 1973),

Manranese play a direct'role in photosynthesis as
observed from decrease in rate of photosynthesis in aleae

at an early state of manrenese deficieney.
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DEFICIENCY SVMDTONS:

Characteristic chlorotic and necrotic spots in the
interveinal accas of leaf may be observed which first
appearcd on young leaves of some snecies (e.g. tomatones -
L esculeutum). In other species (e.r. Phasecolus vulraris)
the symptoms may appear first on older leaves. .

Manranese deficiency annears to have marked effect

on chloroplasts) Eltinre (1241), stated that the ehloroolasts

lose chlorophyll and starch erains turning yellow, become

vacuolated and oranular; and finally disinteerrates when
Manganese is in deficient sunnly.

Sv! Boron (B)

Its role in nlant metabolism is not clearly known
as yet (Bidyelt, 1979), but Gauch and Nupger, 1953; 1954;
proposed that borate ion mav be associated with cell
membrane where it could complex with surar molecule and
fasilitate its nassage across the membrane.

Boron has recently been demonstrated capable of
brenking seed or caryonsis dormancy (e.z Themeda triandra
(Cresswell and Nelsen, 1972) a process cnnable of doine
by an important plant hormone -“ibberelic acid (GA).

Cresswell and Nelson, 1973 also indicated that
boron nlay a role in the RNA metabolism in plants (e.m
Themeda iljyngfg_(Fnrskseed), another process which GAS
:;:rllkn perform,

DEFICIFNCY SYMPTOMS:

Leaves tende to thicken and darken, and meristems
nf shoots, and roots die, givine the onlant a stunted and
buehy apnearance as in “"ton sickness" of tobacce (Nicotiana
tabaccum)- Bidwell, 1979, Interveinal tissues and minot
veins may be crinkled. Basal regions or margins of youne
leaves often become chlorotic and then necrotic as in

tobacco.

"lowering is often totally suppressed but if developed
may fall without producing seeds, probably due to effect
of boron deficiency on poilen tube growth. Fruit when

ition.
formed is often obpnormal in a severe condi

=~~~
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(d) Zince (Zn)
Zinc is directly involved in synthesis of indole-3-

acetic acid (IXA); a plantauxin or hormone. Thus, its
deficiency may cause substantial changzes in form and
growth habit of some species (Tomatoe - L esculentum),
nroducing shortened, stué%d nlants with poorly develooed

apical dorminance (Skoog, 1040).

An accumulation of inoreanic phosohorous in Tn-

deficient tomatoe plant surzest that Zinc may act 2s an
activator for some phosphate transferine erzyre like hexose

Kinase or triosephosphate dehvdroeenase.

Zinc also play an imnertant role in protein synthesis
since it's deficiency mav result im a substantial increase
in soluble nitrongen comnounds, such as amino acids and

amides (Possingham, 195¢),

DEFICIENCY SYMDPTOYS:
Generally, first symntom is an interveinal chloroais

of colder leaves, startine at the tips and margins. Seed
production is adversely affected or depresesed by lack of

Zinc in beans (Phaseclus vulraris), pea (Pisum sativum)

and other plants Reed, 1942,

Inflorescene development is badly affected (Piceman and

Jones, 1958).

Copper (Cu)
Copper nlays exclusive catalvtic role in plants beine

a component part of number of imrortant enzymes such as
pclyphenol oxidase and Ascobic acid oxidase (Nasan and

McElroy, 19€3).

Conper may function in Photosynthesis by being present
in chloroplest in copper-containing protein (Plastocyanin),
an important member of the nhotosynthetice electron trans-
port system., Copper sunnly has been found to increase
fresh weight of wheat (Triticum alstivum L) - Hill et al,
1978,
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DEFICIENCY SY'YpToums:

'

Most easily recorpnised agi disease of fruit trees !
called "exanthema" or "Summer die back"
often initiallly darkgraeen,

Leaves are
thourh atimes twisted and

may be borne on abnormally vigorous "water shoots" which ‘
is citrus (Citrus Spn) become curved or S-shaped. o
Terminal leaves may show interveinal chlorotic mottling. !
Leaves become necrotic, sometimes becining with death of

the leaf tin in cocoa (Theobroma Cacao) - Maskell et al '
1953,

Flowers of broadbean (Vicia faba) lose their dark
purple or brown piementation on the keel which become pale
brown when copper is deficient,

\
MOLYBDENUY (Vn) : '

It plays important part in enzyme system which

catalyzes reduction of nitrates to Ammonium ions, or
nitrate reduction and nitroces fixation. Thus its
deficiency esnecially in plants havine symbiotic nitrosen {
fixation (e.r Lerumunoseas), results in a reduced nitroren : ‘ 1
content - Bidwell, 1979, ]
|
Molybderum helps to restore normal levels of ascobic acid
(AA) io plants, Asobic acid is an important phytohormone
which is involved in growth and develonment in nlants
(Chinoy, 1964; Abraham, 1970).

PETICIFNCY SYMPTOMS:

~-~—;;i” may bepin with chlorotic interveinal mottling
of lower leaves followed by marcinal necrosis and infold-
ine of leaves, In some plants, young leaves are greatly
distorted; having a lons midrib and narrow, poorly |
developed, often ragred blade (i.e "Whiptail disease") as
in Cauliflower (Erassica Oleraceae Var Botrytis) Devlin,
1975,

Chlorine (C1) .

According to Mayer et al (1973), it acts as an enzyme
activator in the water splitting reactions of photosynthesis.
But the role of chlorinz in this respect is still obscured.

Warbure and Lutteens (1946) stated that Chloride ions
i lated
were essential for the nroduction of exysen by isola

] g Spinacia oleraced).
chloronlasts from gpinach (S
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DEFICIENCY SYMPTOMS: 11% 4
There is first a proncunced development of w -
This has heen

the apical leaflets of the lower leaves.
stricted vrowth of the tissue and

also associated with re
leaflets show marked reduction in width of anex or become

necrotic.
Multiple branchine of lateral roots, with clubbed

tips is a characteristic effect of chlorine deficiency inmn

ic
Tomatoe (Lycoperson esculentum).
7

CONCLUSION:
Plants require mnst prowth and metibolic rmineral
nutrients in ionic forms, These minerals putrients (excent
C,H and O) are ahscrbed from the soil through the rcots

which have special ahsorption pronerties.

'
The various ahsorbed nutrients oartgcenates or have
special roles that are involved in protein synthesis,
formation and other growth

enzyme activation, chlornphyll

and metabolic activities goine on in nlants.

Deficiencv of 80Y of the minera! nutrients in »lante
may lead to both internal and extrrnal chamzes like stunted
growth, poor root and flower or friut formation, chlaronis

etc; all of which affect total vetild.

Unfortunately, the detailed effects or roles of =ost
essential nutrients are still uncovered. This irdeed nosed
ereat challenee to plant physiolopists or plant binlorists
since organisms (includine man) denend for their living
directly or indirectly on nlants anpd plant materials.
Finding solutions to these problems wil} ultimately lead
to increase yield and productivity esnecially in this time

of our green revolution.
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THE_QUESTION THAT MUST BE ASKED

BY

TAI FAGBEAT

4th YZAR ROTANV STUDENT
DEPART'ENT OF BOTANY
UNIVERSITY OF JOS.

Imagination, creativity, faith and madness seem to
blend together to form a scientific okro cum vegetable
soup from which the most "absurd" observations become
reality, "How ridiculous it might have seemed in 1902
when Gottliab Habarwlandt conjectured that one might be
able to create an entire nlant from a sinpgle cell - the
smallest living unit of any plant".

Unmitigated idiocy absolute madness but plants,
like a2 mals, usually grow from an egg penetrated by
snerm, How could anybody create a olant from a single
cell?

That was a cuestion that other 'mad' scientists
were asking themselves in the 1930s as they conducted
atudies on the life processes of potatoes. They observed
that when potato slices were exnosed to moisture and
uir, some of the cells began to act very strnnﬁelﬁ,
develoning in ways similar to fertilized epr cells. It
must be noted that after world war I(, scientists acain
noticed a similar bizarre behavi~ur of individual carrot
cells immersed for exparimental reasons in a mixture of
coconut milk and salt solution., The milk acted like a
nutrient for the carrot cells with which the scientists
were workine.

The arrot cells weredividing mexplicable as if they
were trying to form a whole nlant, Do I say they were
mimickine the process which normally could only begin
with a combination of plant sex cells? This behaviour
of carrot cells in a mixture of coconut milk and salt
solution negate the laws of nature, what I would want

to term Zotany 000001 (common sense).
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Mature plant cells were not supposed to behave in this

odd way, but thev did, and that was what mattared.

In continuinz work with carrot cells the sciertists

observed that milk seemed to rrovide not only nutrients
for the cells but a special and mvsterious stimulus to

cell division. In other exneriments the sclentists

found that potate cells acted differently from carrot

cells. To me this suprrests that nlants are not dosmatic
and therefore each plant needs a unlque medium in which

to act in the bizarre way that the carrot cells acted.

One imnortant thing emer-ed from the above discovery

and that is.tbat one does not need sex cells to form

individual plants, that is to say that one Can nake a
new plant from cells takem from - marure nlants. And
since each nlant contains millions of cells you would

say, that it is possitle to creite any number of new
and identical plants from a rareat nlant. This could
have been nossible but for our hostile attitudes towards

‘plants.
If a plant could he formed from a sinr'e cell,

would man be able to do this with hi~her animals and

particularly himself? How that work on the errs of frore

nave shown that the ganetic material tranaferred into a
sincle cell could lead to the develorent of an adult

frog. 1Is this same work not extenable to man's resroduc-

tive processes?

This may make me anpear like a fool muting forward

the above oguestion. But a little look at the not distant

»ast may make me arrear less fonlish.
considers that issue of the successful delivery of a test-
tube baby in the year 1975, than it is possihle to set on

Because when one

such a time consuming exnariment suvrested ahove

This leaag me to the question that now demands an
answer; "Shall we one day wake up to hear of A-SEVIAL
REPRODUCTION IN MAN? Or would man he able to renroduce

EI {SEL™ from a sinzle CFLL?

This is how I think we can po ubout answering the
above question. Just like the case of a test-tube baby,
the other ganetic materials ar eoe requires from a sperm
can be developed artifically,
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thus makineg a woman independent of a man in a child

formation, After all, Jesus was an examnle of _asexual

Renroduction, And if the bible says and I quote "As

it was in the berinning so shall it be pow and for ever
more'. Although I am a Godian, but a sience student, I

think it would be interestinz if we have parthenosenetic
Homosapians.

T'1 FTAGBUMI
4th Vear Botay Student
University of Jos.
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