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P R r c 

The preaent atud.y 1 an atteapt to undera'tad · tb.a 

b1oloaical eq\11 ent ot an illportant olaaodine yteldlq 

plant of nortb-eut IDdia, n.ely s • 
Tbia atudy &lao J.nvol vea prelia1nary ob nat1cma OD tba 

1ntrod.uct1on of two exotic apec1ea of ely 

Tb tb.eai atarta w1 ttl a general introduction Whl.ch 

&lao baa a r.view ot U terature on upecta of weed biology. 

The the 1a b.aa thr e cbaptera on §.• 4 a11Dg w1 th 

population atwliea, gerDlination atwU.e and nutr1 t1onal 

atudlea taklDg 1Dto ccma1derat1on tba dUterent natur 

popul tiona collected trca c11 v rae bab1 tata in Megb.alq • 

The next two c · tera pertain to the introduction ot 

aytqlllKt tolloved by their nutr1 t1oul. 

reaponae. All t a cbaptera bave been ntot•• 1n a aDDer 

aul table tor p\lbUcat1on, aa uch aca · pepeti tiona 1n 

pi'Metat1on could not be avoided. The theaia baa at tbe 

eD4 a aection on U ter :ture cited. It is b.ope4 tb.at tb1a 

atudy would fora the bad. a tor aore extenai ve aDd int 1 ve 

t 
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T ODUCTI . 

h b1olog1c equipment ot natur p ul :tiona • 

related to the germinab111ty of tb ae 

eat :bUalllent u'baequent growth b Yiour. he r e 

of distribution over vari enviroiDental t :tiona ia 

lao d terained by pl ticity possibl di farence ot 

ecolo c races at th.e aub~ec1 ic lev 1 ( r •• 196'1 

akrlatman, 1971, 1972). 

opulation c:U..tferentJ. tiona 

Tb . atUd.Y of tural popul :tiona h gtU.ned cona1der 

ble iJDportance in racent ye a and the n tural p . ul t1~ 

bein r o zed th tun4 . ntal UD1 ta ot apec1 

(Tureason, 1922, 19251 Cl en ., 1940, 19481 

19601 cune and tap, 19701 Mott ~ • , 1975). peel a of 

e t ecolo .. cal pll tude occupy w1.de range of erJYirol'll 

tal a1 tuationa du to the .xisten.ce of distinct ul tiona 

sui ted to each a1 tuat1on. i th the d lopment of • t 

de of 1nt re t r g the tib111ty of th 1nd1v1v..ouw.• 

two distinct view points h v er eel (1) t t the popul tion 

is at :bl \Ulit, evolved to suit dJ.atinct enV1romental 

s itu tiona, the ecotyp a, and (11) tb. t th J.ndiv1d eno-

type 8\11 diff rent cb.ar cter1 tic b.oWi both orpholo-

g1cal and/or ph.y 1olog1cal an1fest tiona.- b.ea unat le 



fora. which e due to th plaatic1ty of the • enotypea • 

v ioualy te 1 eo ' or • ecopn a• (n.a~~acut..,.- • 1973). 

Tbe 1 :fie ce of phenotypic pl . t1c1ty hu Cl•ll01118trat 

by r on ( 1922) det1ne<i ecotyp th 

typic re po • ot a popul tion to ditter t1 

the enviro ent. 

f tora in 

on ( 1922) th fir t to d on tr te th tence 

t e n bar of clim tic ~ cea 1n n ber o 

pl t ap c1 ed on ogr hie loc tion or on tit •• 

Later, extensive atudie carried out by Clauaen .G • ( 1940, 

1948) b Y• d onatr ted the existence of of eli• 

m tic races in var1 a ec1ea ong a tr level 

upto timber line 1n aUi'omJ.a. They found th t those otypea 

With r ap t to v io byaiologic cbar t such 

ttem of nower and trui t1 , a ed. 4 bud ancy, 

r ai tance to cold, etc. Gre or (1930, 1946) wor tb 

.ti.lll:iUX:iiitiQW, !!£1$111 c e to th concluaion t t wb.ll c rtain 

ecotypea may ch acter1zecl y v 1 t1onal discontimli ty, ott 

tbi v 1aUon 1a continuo o ecolo o t to 

enot ch he coin th teN 'ecoclin ' • Co er 0 illi 

( 1 oba rved t perature induced difference• tween d1 ter-

r popul tiona ot w1 th re to nor 

J.Dduction, le exp ion, se erm1nat1on, tc. h 11 

Hunt r ( 1962), w1 th ti tudlDal opul tiona of .¥at....,m 

~~~1~•~ r ortecl th t vari tion in wth 1 t b form · 
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c • tn c in tit • Thy v t 

tur1ty typ 1 "1 t to tn 1 h. of h.e 

th. ite of or1 0 th. o u1 t1on. 

ri r Vin nort r 

c . of in ·ar11 turity r 

tho r . :Vi (1 

tudy o.t succinate c1r 

rtur o tf1c1 ta :t er .. 

tur th.o ot habit ta 1n wbioh t y 

tr te f1n1t1 ch t 

t r · tur c t r • j and 3) 

r orded d1tfer _ t1 beh Viour of t 

of ~'**l&iiX ~~WII 
(1 zed four a 

..,.o.;;;;;;--.;~• e h p ul ti n aui t d to di:tt rent •-'.a of th 

y s r ort v 1 :tiona 1n orpho1oKA,,~ 

b.y iolo c t :tur 1n tb 

in 

th 

t 

orphOlo ic· 

4apoor ( 1974) . 

'""'"~ the 

~•nti t1on 

hie 

• 

~easonal .. 

re record d 

t1 l oncem 

tYPi 

1 lY 

th 

1 • 

• 
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pec1 ly r very row of reat 1 lie ee 1n 

tn d v l opm nt of g ecological tho ht ( am ishnan, 1972) . 

The tol ranc ot a p 1 to wid r - phic r 

1ther du to individ s exhi 1ting extr phy 1olo c 

omeost is ( d1n on, 1 957) or du to the exi tence of ene­

tic ly det rm1n , pbysiol o e rae W1 thin the ec1ea, the 

h1e cotypea, e ch. pt d to narrow ran e ot physic 

/or chemic char cter1 tic of the oil. Co i r work 

h b en done on hie ecotYPe both 1n IncUa • 

Ramaltr1 bnan ( 1972) h revi w d t h rk on eel phlc ec t a 

in r 1 t1on to physic oh ct r1stics ot th oil, m r 

nutrients and micro-nut· lent 1n the oil. 

eber ( 1951) one of the fi.r t to r o ze th. 

occurance o ed phic cotypes J.n the c e ot bo£ttJ.11 

in r 1 t1on to serpentin and non-serpentin soils depending on 

tbel.r adapt1b111 ty to d.tt Inti c · eium. levels in th. oil. 

amakr1sbnan ( 1961 not ecotypic ditferenc a 1n &Wm2t1115 

ttlYJa1f'gl1a over very short distance. In thi p i the 

ultattve c c1col and obli t calcitug popul tio e 

d1 tri uted 1n mosaic of aoil situations Where the ~o c 

reo alluvial oil had smaller or long r c lear us p ten s 

which termin their restrict d distribution att rn. 1 1larly, 

vi ( 1972) observed sharp change in ..QAn~t~h~o~W&Aa. 

~~;.u• popul t1on at th boundary t een plot 

Gr a exp r1ment. Rothamst , were environm nt cond! ions 
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apeo1 lY 1n relation to soil tactora, c11fterencea e 1n te • 

of the dry wei ght y1 l.d of the shoot and the root, the popul 

tiona . 1n apt to particular aoil type yieldini t under 

aore t ourable oODditicma ( alcr1abnan1 1960a, 1965b1 1968 

1 9J snardon an4 Br baw, 19621 akr1 tman 1 1 19661 

akri bDan and Nqpal, 19731 Kapoor and R akri abfte, 1974) . 

uch di~terencea observed 1n comp tit1on tr cultur a · oae 

or aark un4er the 1ntluence of int . ecotypi c c petition . 
( naydon, 1962J akr1shnan, 196Sb) . 

With the realization of the t t that the selection pr .. 

G 

ure cCN14 r aul t 1n popul tion d1ffereti tion. 1 t ia r on :ble 

to uae thBt conttnue4 biotic pre sure would 1 

t414 seotyp • · Th · concept of biotic r ea recogntz by 

When h sh ber of ecotyp 1n 

Recently, ( 19S8~ 1n !:.W&WC:!.;Ua 

h1l1• a 11 and Sol ri ( 1972) in dand.eliona 

0 111 ( 1973) 1n the c e of olden roda abo in 

opul ti t disturb it a undia b m ic aitea. 

olo c · peot of miner nutr1t1ona 

clUt r from h otller prim ily w1 th r apect to av 1 le c o1 

level, tb1a f tor t rol tn th r atr1ct1on o c cioole 

c ci a to th ir n tur · it :t ( akl'iahnan, 1971) . Tbis 

nutl'i :t b en shown to influence pl :t behaviour and atribu-
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tion o contr t ap 1 a ( Oal •· , 19421 r M.w1.G • • 
1958 and Cl aon, 1965) and contr . tina popul. tiona w1 bin 

th ap 1 a ( ekriabnan, 1961 b) 1965 1 b, 1968 , 

19691 1970l R•akrl bnen J n, 196 , bJ 

and ingb., 1966 J !ftQ'clon and r baw, 1961) • 

tnoe pH o the soil ia directly r 1 t~ to calc! 

at :twa, a1gn1~1cant 1ntar ction betw en th two direct 

influence ot i on tne b hav1our of contrutin pop\ll :tlon and 

ap 1e could be apected1 wu abown between caloareoua 

acidic popul tiona in t\1lotwa ( akr1 tman, 1 • 

Thus, wb1lat the rmin :biU ty of the sa . 1d1c 

pop~ation deere ed with inor e 1n pH at 2.5 l.v 1 o ext r­

nal calc1 concentr t1on th t of c careoua pop\ll.ation · prov 

with 1ncr e in pH t 100 ppa level of exte.rnal c ci • he 

dry 1ght yield ot be shoot o th calcareoua population w 

b tter t pH7 c par to tb t at piG. 

conaequent to change 1n pH aoc1 ted with oalc1s 

atatua in the soil, tb restriction of calcioole to calcar ua 

ao·11 and calc1f e to non-e careo aoil 1a not only due to 

calcJ.\D but alao d to the "'ailab1U ty of ph.oapb.orua, 1.ron, 

\llinlta and aanganeae w shown in th atud1 a ot =-a~ ... ..,.~ 

n.a.~l tuum ( 1968 1 1 9). 

Occur ce of th t o sp ci on c lcareous and 

non-e careoua oil typ a war ttributed to their better 
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ermin t1on com et1t1ve ability in their r sp ctiv habitat 

( Tana lY, 1 917) • ayner ( 1921) !'rom n.t inve ti tion on the 

calc1!'uge habl t of .=~a&J~wa vu1gar1s attributed the ab eno ot 

this species 1n calcar soil du to d la.y and oor 

eed ermination arr ated owtb. and par 1 tic ettect ot ori• 

gtnally ~blotto tungua. 

Ramakrialman ( 1961 , b) recognized two cotyp , th.e r 

form and tb.e green form within §NRbgr»&• ~bYm1tol&1 a direct 

reaponae to calciUD• Differ t1al reapon e to calci W1 tb. 

r ~ect to eed germination, establishment and oth r growth 

cbaract rlstics ot the e two ecotypea were observed under camp 

titive conditions. S1m11. _ tudiaa h been report 1n 

cmggon daotxlon ( akri hnan and Singh, 1966) 1 ....,.. ..... Jll£2211111: 

liDi (Ramakrisbnan and Jain, 1965a, b) and ~ilti~~ .:.=:=~ 

( R811lakri bnan and a1sht, 1968) • The atudi a 

( akrishnan, 1968a, b) and H;m rieUR per,oratya (Ramakrisbnan, 

1 969) have shown that tb. caloareows populations in thea 

apeci exhibit mor selectivity than th non-calcareous popul 

tiona With re p ct to th uptake of calcil.ID and other cationa. 

inc the selectivity 1a not so ~ticient in the c e of tb. 

calc1.tugea they are, able to acc\llulate aut1'ic1ent calc! wen 

from a calci\D poor soil, thus enabling their growth and aurv1• 

v 1n these soils. But When calc1tug a are grown \.Ulder 

calcar ous -1 t tiona, accl.IIlulate too much. c oi\ID• of t t 

tb.Q expense of other c tiona, ao conclusion also r b. d by 

J lferie• and Willi (1964). 
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In c p tiv study of tne r onae of thr e i a, 

~u=~~~-..& .iliiil..... , Oal 

( 1942) found that incre resulted 1n 

d1m1n1sh d ounta of pot 1 and 1 1n tb 1 v 

o! th e p c1 s 1n contr t to tl1 calc1cole, .&11111&1illotd~ ... ;.a::~..-• 

Dixon and bb ( 1958) uote considerable evidence b on 

invi tro atudi that calc1Uil can stop the tunct1on1ng o enayae 

ay t b c it compet a with other cationa tor co-f tor 

it a ot particul nzymea. Voae and Jon • ( 1963) bowecl the 

ex1 tence of vari t di:ff renee• in 'f t 

1 t in tb c of on var1 ty, Szo1Q2i varifrty, t y 

hown significant int r ction be en c ci 

anes • 

nay don an · :w ( 1961) h11 world.n w1 th c car•M\lta 

and idic popul tiona 1n d R akl"isbnan ( 1969) 

orking with two aucb popul tiona 1n ...,....,;._..,.. .-.a;Wiiililloillol~ 

fferenti abiUty of the e to root t low c c1 

1 ls. the poor rooting bill ty o! c c eoua pul tion t 

low calcium 1 v ls ay infltamce nutrient baorpa:.ton b1li ty, 

th.ua r atr1ct1 th. from non-calc eoua oils. 

!:!1!!!2!!2!3!1.1• It is w 11 t 11 be<t that pho phorua is 

ential plant nutrient, the ount and ail bill ty of which 

v ie consid r bly from one oil to anoth r. iff r nc 1n 

respenae to phoaph t cr peci • 
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h b en report d by numb r of wor ra ( re ory and owther, 

1928; th, 19341 Lyne , 1936• etc. ) . SnayO.on d r bav 

(1962) r ported oil phosphorus as b '18 tor otypic 

diff renti tion 1n th n tur popul~ttona of r • 

It ah.own t t tb. rel tiv lY 111ty f th ul 

tiona from low pho pbate o11a to gro t low pbo phate l evela 

ia du to mor fficient upt of phosphorus rat~er th an 

bility to met bolise at lower tnter.nal p~oaphorua concentration. 

In calcar . 0 soil, phoaphorua probably raac~A~ 

du to th fo tion o compar t1vely tnaolu 1 calci pboapbate. 

ossiter ( 1955) and ingn § • { ~956) r ~ort tb. t ph.o te 

toxicity und r f1 ld conditions p an idic oil • 

oss1 t r ( 1952) also showed th t ph.o phat toxic! ty in ~ra&X**IIII 

!H errane\.19 1 reduced on cidic oils by th d1 t1o of lime. 

ccord1 to · orison ( 1968) certain calc1cole s ci 

quate owth for survival on c car ous oils wh.er hos borua 

i u.uallY fixed as calci or m esil.lll phosphate tnat some 

e lcifuges surv1 ved in cid soil Wh.er mineral phospho 

oceured largly inaolubl al ini\lll and iron phosp t • 

conclud that c · o1col s and c cit . e · . tolerate extr con41• 

t1ons, partly b cauae tbey c of very 

lo hoaphorus supply. 

Raaakr1 hnan ( 1968 1n tb cue o:t Mel1ktllt . ~ snowed 

tb t while the calcareous popul t1on vas. 1naensit1ve to wide 



11 

van · cma in th 1 rvel ot ho phoru th aci dic ecotyp 

how daZinJ. t improv ant ;t high boaphorus concentr on 

tiona. The c careous popul tion 

cont t tnan th acidic type t low h uorua 1 1 and the 

1! · rae was found to b the c t high phosphorus 1 1. 

similar dit erenti r spons ao r cord by 1 b-

nan ( 1969) 1n th careous acidic ecotypea 1n --~;,.;;,;;;~ 

pertorau. Sne.ydon and radahaw ( 1962) . cao recor im1lar 

beh tour in th caa of c1d1c popul tion of r o .trm• 
tu s inc:Ueate th t the c c o popul tiona w1 tbin 

tne sp cies are mor pron to pho ph t toxici J t 

acidic opulations. 

h 1mportanoe of n1 trog s v1 tal plant nutri nt 

an ita gr at etfeot on th taboli of th plant has long 

en reoo· zed.. Tber . are con id r bl evidenc s th :t cro 

pecie ( ua 1, 1950• Growther aJXl Yat s, 19411 rlo an, 1944) 

wild sp cies (Chadwick and Obeid1 1963J Pi ott and ylor1 

1964J r h w It al. 1964t and isra and amakrisbnan, 196 ) 

differ in r spons to n1 trogen and thi nutri nt haa an import­

. t role 1n pl :t d1 tr1 ution. 

iff renti r po to nitros nutrition by th otyp1c 

popul tiona of .5:tl!li5L2!1 ---~looliilillia 

G t (1973) . esult of r 

th probabl importance o nJ.trog 

r corded by akrisbnan and 

• ( 1964) ao oint to 

ajor olo c ctor 



in d tann1ntn the distribution of s cies. Inv ti ation 

by C wick Obe1d ( 1963) lao indio t th . port anc 

o nitrog n 1n the di tr1but1on of taxonomically v rs 

p e1 • 

Pot t• It is well e · tabli h.ecl that potuail.D is 011! 

ot th emtial •1 ents in plant nutrition. Johansc 

!l• (1968) while rking With Horcly !Ulgare b ~• noted a 

12 

trong depression of calcium bsorption by low concentr 

tion ot pot ail.ID. Mattson.!$ .ll• ( 1949) nave ct onatr ted 

an iller ued absorption o phosphat 1n th pr aance o 

pot a1 end calci in t o barley p • 

Varietal di:tf rencea 1n response to potua1tJD b en 

xt ively r orted. 1n the c se of crop apec1 a. Twelve 

vari t1 of p rennial rye graaa grown an thrH aoila showed 

var1 tion 1n potassium and calcium content and also in 

K/Ca + Mg r tio (Vo • • 1963) . Very Uttle is known ot 1ntr 

ep c1:f1c diftereneea 1n wild ap ci •• However, amakrishn 

and Gupta ( 1973) indio ted th. t wh.llat tl'\e non-e careoua 

Chandigarb popul tion of Cxno on dactyl<m reaponcled ore 

t :vourably to increue 1n potaas1\ID 1n tl\e medi , th.e c . c 

raous popul tion of Sbiwa11k d all sb.ow d le ser r spona • 

ad ermin tiont 

Germin tion is an portant colo c 1 vent and out-



com of the various colo · c 1 f ctors w1 th th intrinsic 

c abiliti of tb se da ( akrishnan, 1971b) . Tb 1n1t1 

atep 1n ge in tion is th re otivation of th syst co~ 

erv durin th ed tur tion p riod and this activ on 

tarts w1 th the. b1bation of ae cla und r favour bl enviro 

ntal condi t1ons. F :vour bl teet o nuct :tin t pera-

ture OWlcl by akhloo ( 1964) or rmin tion o 

&iiili-.-.;llfoAI~ ... an _. s eda. proved g 

_. v1an.g under u1 t bl al ternatin t p r tur ri;I'J:;.jWU'I;:o. 

w also recorded by Vicente ( 1972) • 

Light an important cologie f ctor and pl y 

crucial rol e durin ed g rminat1on of any sp c1 ( ooden 

Whil , seed germination was tot ly inhibit d 

in iiiiiioiiili!ii~Woii......,... .-iiiiii...,.iiooilioOi;;;;;oili~ 

darkness, that 1n wnorbia thYm1fol1a was markedly inhibit d 

under continuous light (Ramakr1 hnan, 1961, a) . 

(19'10) whil inv stigating th nature· of s ed 

ome tropic ed sp c1 , not 

oden 

ion n 

ch 

norm ly strongly light aensitiv d show practically no 

germination in darkn s, the inhibition in ge 1nat1on can b 

o pl t ly allevi ted by ddi · gibber llic acid to the bi 1• 

tion water ( u, 1980). 

ormancy 1 por t t colo c factor that overn the 

w-vival and d1 tribution of population 1n na it t 

( akr1abnan, 1963). Literature · eata that both 1nn te an 



entorc dorm cy e involved. in con . lling tile t1•1ns of 

enaination. Under unt ~our ble conditions it confers 

aelective vant e on the species th baence of do ancy 

aay be h lptul only un4 r f ~our bl condititi • Thua, 

K oor 8ftd. R akriabnan ( 1973) noted d.1fterent1al t er ture 

optilla for ae sermin tion in the a uonal ecotypea of ~~~~~~:: 

~-... a~•· • which waa rela ed to t ir distribution 1n tim • 

A1 o, 

ot the 

akr1abnan ( 1961 a) recorded d1tterent1al gerainab111 ty 

aphic cot r 1 t to 

c ci\ID 1 vel in the aubnratua. 

ia one of the lar eat of th f ily ol 

c ae oonaiata of ore than 1700 a eciea ( 1111a, 1966) 

found thr bout the t p r te tropical parts of th . world. 

Mor than '0 apeciea v• b en recorded in In and few 

exotic pec1ea of econcaic importance 

genua is economic lY very import t 

~e b en lntroduc • Tb. 

everal peoi a • 

aouroea ot dry 1 tood and fodder. veral ap 

produce yco-• lkaloida Wh1cb. on hyctrolya1a r ov . o 

~'IU" yield steroidal alkaloid • Solanine and • 

widely cU.atrJ.but •ona th • bera of this genua. The 

ycone of these two lycoalk oids ar ulan! e 

ol odin re pect1vely. ith the r all&ation t t the yeo-

alkaloid aolaaodine, n1 tro en analo of dJ.oacenin ia a 



aUit&ble alternative r w material for the production of 

atero1d horaona, extensive world Wide aearch began for th 

identification of solaao41ne rich speciea of SolWJ'R• W1 th 

the discovery (Chowdhury and Rao, 1964) that SoliiN' aw-.:111111• 

Cl ke wnoae trul t yields appreciable quantity of terio4al 

alkaloic:t.aolaaodJ.ne, att•pta have been aa4e to domesticate 

aDd cultivate tb1a p oie tor cQIJDerc1al production o:f 

aol odtDe. 

BO\!QUI w firat described tram Indi y C. B. 

Clarke 1n the Flora ot British India (Hooker, 1883) tr a 

apecim n collected from tb K.h i Hilla. ince then the plant 

baa en recorded frora varioua locall tiea J.n India. 

_. ia an errect or sora what dec\IDbent branched 

underlhrub upto 1.0 to 1.8 m in height. Spinea e pr aent on 

the at•, petiol a, and pedicel of th tlowera.- Flowers are 

wb.1 te an4 berries are yellow 1n colour on • turi ty ,. bia 

species occurs extenaively 1n the nortb-e tem region of India 

and growing in Meghalay over wide altitu41nal gradient. 

A few acattered studies are only ailable on the biology 

of thia species._ Eratio seed germination 1n this species haa 

been reported by varioua workers (Ch tter~ee, 1971J Laba and 

u, 19BOJ Pingle and Dnyanaagar, 1919). Photosensitivity 1n 

tbis pecie wu reported by Laha and Baau ( 1980) 1 they alao 

ob erved that Gibberellic acid can remove the photosensitivity 



of tne s ed8 and tne a eda could consequently rmJ. te 1n 

c lete darkn as. icente and or aa ( 1974) report 

water aolu'bl - inh.lbi tor on tne • ed surf ce 

be r oved by thorough waabin • 

which could 
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The ocourance, distribution and orphology of tb1a plant 

h b en investigated by Sa1n1 ( 1966). Kaul. and Zutahi ( 1917) 

d cr1bed_ ita propag tion \D'lder condit1ona prevail in 

J u area. gronOIIlic etv luation ot _. lshy11Q'R h 

done or obtaining higher yield of berries (Hazarik an4 · ora, 

1976). Hazarika ,!1 !1-• ( 1978) have developed an improv _ 

atraln of ~· Jhat1an'IB which is diae e reaistant aDd w1 th 

lea · spine intenaJ.ty on the pl ant body. 

too much cl yey soil and water logged conditions ar injurious 

to tb ir · owtb and development ( Chakravarty and choudhury 1 

1974) . Experla11 ntal cultivation of this plant baa been 

succ aafully achieved 1n eat Bengal (Saini .!1 Jl•, 196'• ainl, 

19661 Saini and 1awaa, 19671 Chakraverty and B u, 19731 d 

a1n1 and Sufi, 1974) 1 ombay ( akahi and Hamid, 1971), a 

Pradesh (Dny ar, 1976a, b), U. P. (Chandr .11 Jl•, 1970), 

Kamataka ( urty and Abrahaa, 19151 Murty, 1976). tta (1972, 

1972) introduced and cult1v ted this plant in huban bwar, 

pointed out the at potentiality of atarting ita cultivation 

1n that region, well in the hill regions of India (K oor, 
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1972). 

It 1a ¥1d nt from the work of · n1 ancl iawaa ( 1967) 

a1n1 and uti ( 1974) tllat th tlae of owln pl~a 1gn1f1• 

cant role on the wth developaaent and ul till te yi ld ot trui ta. 

This plant 1a generally oul ti v ted aa annuala but er au1t le 

cul tur practices and favour bl cl11B tic condi tiona the plant a 

grow perreniala (Cbakraverty and ychoudhury, 1974). 

be at · e of fruit • tur1ty tor haveat playa a1gn1t1c t 

role on tb. ul tim te yield of aolaaodine ( aini .11 .11•, 196S 1 

a1n1 and tawas, 19671 aJ.n1, 19661 boudhury an4 Haz 1ka, 

19661 Khanna and urty, 1972 and Sa1n1 and Sldi, 1974) . Sa1n1 

.li • ( 1965) and SaJ.nl ( 1966) atudi the glycoalkaloid content 

ot the trui t t weekly int rval.s starting from arly of 

truJ. t development formed a rogr si ve acctaulat1on of . yeo-

alkaloid, r aching maximum of 7.6 on their 47 dey of owtb 

and then · adually decltni to 5.1 on 68 days of maturity. 

s n1 and Sufi ( 1974) on these observations conclud that th 

ace ulat1on of glycoalkaloid incre ed w1 th th pny 1olo c 

e of the trut t and this at of !rui t growth coincided W1 th 

the change of tru1 t colour fr green to y•llov. Th llYco-al.k .. 

loid content of fruita t varying t of developaent er 

Luckno'W concU tion were atucU. by Ctumdr • ( 1970). 

aaxim percentace wu recorded men the fruita re exactly 20 

w a old, alter wbich aoluod1ne content gradually declined. 
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11111&1' obaarvaticma were made by ataun a .11 • ( 1969) 1n 

a strain of • grown 1n J pan, in which slYco aloi . 
content v 184 at c11t.t:erent at a o.t: fNS. t a tur1 ty. 

few atudl.ea are alao ~ail :ble on the fertilization re 

ponae tbi p c1 • · ert111z :t1on in newlY 1ntroduc areaa 

t • l d . aamtial but the plant sho a great on c proaiae 

( t ~ • • 1971) 

itrogen, phos horus 

r apo 

pot ssi 

11 to t rt111zer Uc :t1on. 

:ve e n to to J.ncreue 

Exc a of n1 trogen t rt1U :tion reduce 

t f ruit yt ld. ppl1c tion of 40, K40, 

h :v een found to 'be equate ( a1n1 and Biawu, 1967) . 

owaver• t uc 1 

of _ . artioul 

and their apt1v r 

h r aent ailudY 1a 

• 

a eci •• .:CX.:*=U. a.lli!U-.:.:~ 

explor 1n rel.t.m.tnary .t: bion. § . 

are end ic to the tral.J.an r 

• gioulare 

)'Ill on, 1916) • 

ap1 te extenaive preUainary teata in aany parta the rld 

(SObralbar, 1968) long term atudi a to bav n r atr1ote4 

to ungary, aaia. and w Zeal • o.t: intro-

ducing these two peci a 1n Indi n b en atud.l <1 y Kapoor an4 
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apoor ( 1965) , try .!i • ( 1973) and ordoloi • (19'76). 

Durin · the pre ent study apart !rom genllin tion and nutritional. 

requir• nt ot the two species an att pt • IUd. to 

explor the po sib111t1ea ot succesatul intrOduction cu1t1• 

vation o! these two peciea, by groWing tlulm in tb billa ot 

Meghalaya. 



II 



TUDI 

ADAPT :to 

G 0 Yl - OF -~~ra;:. ~to=~~ ................ .... ITS 

~lOUR ALO G ALTlTUD·-

1 ke, a l y 1n t 

blUa ot nonb- t IndJ.a, a aa a potent! 

aftU~A Of 1 ( houclhury 1 1964J tJ. .11 • I 
19651 n11 1966) . - ract1call y no pubUah lit rature 1 

avail 1 on the tiel oloQ ot 1nd1KW~:un~~ :l&A!BM 
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o aar of rrlea collect tr itle 

oft :t aol.aaod1ne oont•t 1n • AIMIM:IWII• 

1n d.Uter t loc t.t. • ai tuat un4er d1 ver • ..uro-~JJIJiat1o 

cODdiUons. Ma1t1 .& • ( 1965) r ortecl 5. 4 t ol. in 

tbia peel • t the 11 ria t Cherrapunj ,in 

J'\.li.OiN. billa, thou8h Cbowlhury and ( 1964) ; Chouclhury 

H ilea ( 1966) found very low cone ntr :tion ot 0. 5 or 1 ••• 

Let , a1D1 ( 1 966) rted t t tb1a apec1ea av ot yeo-

alkaloida1 out f which ol o41ne Uttle ov ore 

r entlJ ( 1918) Wblle this c1 at J u 

••IGS collect fr tt rant eogr b1cal regions, o not 

var1 :t1on 1n aol octtne content r trca 0. 6 to a. • Vary 

ft , the a1 te o.baracteriatica anti em in such atud1 • 

· tudJ. a ('lui' son, 19221 19~1 lauaen 

1 1 r or. 19]01 1946J Hunt r, 19621 avld, 1976) 
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natur popul tiona growing over an t1 tud1n 

in their ecolo . c behaviour. 

.u~~- Clarke, growing over 

upto el ation ot 1500 , 

The present study oo ~.,. .. 

altitudinal range, r bing 

undertaken 1n order to l 

into poaa1bleecotyp1c variation w1tb1n tbia ap 1••• 
cr1pt1on of th. . 1 t s 

urralhat ia locat at altitude o~ 100 • 

1 tude and 90••!50' la'tltud.e. Tba ao.l.l is ot :ter1t1c ori• 

gin and red., aand)' 1 y 1n nature. The ella te of Bumib :t ia 

o acteria.t by •• onal.ity ot ru.ntall. The rainy on 

extenda trOll May to Sept•ber, during tb1a peri of 

the average annual rainfall of 220 oocura. eriod 1a 

also cb.aracteri% by bigb h\11141 ty. :t um1hat ~ar • aaxi• 

• waa 23. 3 • here 

ia a 11114 WiD tar at Bum1bat during · c bar to t'bn&ary. Dur1 

tb1a periocl rage IIUilna t p rat\&l'e ia 27. • eras• 
a1JWI\A t p rature ia 14•c. h p r :ture be to riae 

4urLDa arch to April and this 1a aaiDl.y • dry per1od.(Fle ·2·1). 

ar pant 1 about 20 kJD north ot Shillo and loc t at 

an t1tude of 950 m. The oil 1a o! sandy 1 typ and of 

1 art tic origin. The clim :tic cond.1 tion.s aimil . to th :t 

at h111ong, desert below, except tbat i't ia .Ugb.tly 
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herr unj • t 55 est of Shillo 

t 1300 • · ny s on t h rr unJ ext 

from pril to Octob r1 durin tbia period bout of th 

v r e ann rainfall of bout 3850 occur • Cl111 tic condi• 

tions 1m1lar to bJ.llong, except tnt it i Ugb.tly waraer. 

billo :t t1dude of 1500 

longitude and 91•· 56' latitude. he clim :te of hillo 

typically onaoonic With rainy se on extending tro 

t 1 during tbi er1od about o ttl 

ra1ntal1 ot bout 2150JE occur • This p riod 1 

1z y b1gh tullid1 ty and aver e max1 m\JB t per ture o 

sev e 

n1m of 16• • Howev r, Winter 1n bJ.llo 

extends from Nov ber to e ru y w1 th 

u•"""""•-.ua t p r tur of 17• d n1Ja 

h t per ture b ina to riae durin arcb-April tbi 

peri 1 With. frequ t•o y wind,(F'ifJ · 2·2). 

TO OF 

oil a 

oil analysis wu b ad on the • an of ten oil 

to 

• 

collected r epth of 15-20 (th zone of aaxtm\11 roo--~ 

tr e ch ai te, Wbe - the ap ci a was found to H of ttle 

oil deterained lectroa tric ly. be r clr1 ao11 

a plea were sround ana sJ. v through 2.'4 eah. Ch.ical 



F1s. 2-.1. Qabrothennic diagram for Bumibat (1917•1979) 
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analysi of the soil pl er on ollowin the t c1 

proc dures outlined by J okson ( 1958) and 11 n ( 1974) . Thu 

th total n1 trogen te 1n d by Kj l dahl method d th 

:vail ble pho ph.orus d t rmined color! etric 1Y 1n 

phosphomolybd t blu thod. chan able c c1 ot 

extr otecl by le cb!ng th soil w1 th. 1 o-

ntum acet te t pH 7. Potass1\ID was estim t t1 photaa tri• 

cally, c ci esium w r d termined by titr tion 

etnod, using rtocbr e 1 ck- and tten d n.a~10.e 

re ent vo indio or • 

,....,,..,.o1d ccmcentr t1on in the berd wa e ur colori­

aetrioally ( rusen • , 1965) , which involv extr tion ot 

th. . dry po ered b rries W1 th xture of ae tic cobol 

and ~ r tin ly bringtn the lyeoalkaloid in soluti 

att ~ per1c1 1tat1on and pur1f1oatton. 

1 atudi a r don t our alt1tu41nal 

Kh 1 hill • t urnib.at C 100 ) , 

Ch.errapunj ( 1300 m) and Sh11lon (1500 ) . 

ite in th 

(950 ) , 

yaJ. o th 

aoc1 ted w1 tb. _ . were done t ditf rent 

it 

( 1 

t r d 

.. 1 

p r unit 

1 ty • frequency and abundance ua ua4r ta ot 4 2 

) • na1 ty repr santa the n\IDber ot 1nd1 v1duala 

while requency d bundance ve ld o th. 

d1 tribut1on p tt rn of the eo1es. 

Sine 1 t is cU.f:ticul t to d termin the e of th tur 
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populations bee e o:t th !r pereni hab1 t, the owt 

b haviour of the plants ~ d!.tterent altitude re done by 

marking 2' even ed ~ edling at ach selected i tea, :t the 

beginning o.t the growing on thus, at Burnihat tb s 

w r marked on 26th S pt b r 1977, ereaa at anen.t., 

Cherrapunjee a.nd Shillon seedling w re identU1 on 20th, 

14th and 10tb M cb. 1977. Growtll m asur enta were taken t 

aturity, when most ot th berries w re yello £ru1 in 

as. over. 

· edling of 11 th natural pOpul tiona from d.U:fer t 

ltitudea were raised 1n two different t1tud1n t e t 

urnihat ( 100 m) and t Shillon.g ( 1.500 m) 1n order to tudy tbe 

poas1bl ecotypic var1 tlon in tbis sp ci • t Burn1 :t, 

wer sown on 16th s t b ~· wh re at Shillong sowJ.n.... • don 

on 26th F bruary to coincide w1 th the natural reg ration. 

Soil characterieticss 

The soil was markedly acetic in all the sites exc t t 

Ch. rrapunjee where it · close to neutrality. Th n1 

and phosphorus level were maxim t Shillong. 

Ch r r apunjee lo r nltros lev 1 . o1bpot 

c ciun level ere arkedly higher t Ch rrapunj , c p 

to oils troa ther 1tea (T ble ~.1 ) . 



abl e ~.1. oi l analysts data ~r lour loealiti a wbe~ 

Loc.Uty 

urnlhat 

Cberrapunj 

h1llo 

p N( ) 

5. 7 0.15 
o. 1z +a.oa - -
5 . 8 0 .18 

!.(J. 24 !,0.05 

6 . 8 0 .13 
•o.16 +o. G6 - -

5. 2 0. 21 
+0.1 - :_o.04 

(ppe) 

18. 26 
+1 • .55 

e~ 1 baae 
<•·•· ) 

2. 21 
+0. -

K 

0. 29 0. 33 
!_0. 07 - . 05 

0 . 23 0. 21 
- . 04 !.{). 03 

0. 81 
!0·08 

o.4 
+0. 08 -

----------·-----------------------------------------

25 
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s oci ted . lants t d.iff rent sit s s 

nt~~ber of early ucceaaional weed speciea ar . ~oun to 

e aaaoc1 ted v1 tll _ . soc1 ted apec1 

di:tter 1n 41ffermt 1tea aeJ.nly clue to tlle altitndJnal 

cUfterenc a. t urnihat and arapani ~·~a .¥¥:!.*~M1ie ~~EU 

~W!IIMil!l sp • were tOUD4 to be tll 

:found to grow in associ tion W1 th ....,.....,..-..:r.lllfoiio 

.-:;;:.:o.;;;~~;:;· L8Jlt&na .;;,C;:;;;;o;;;::o.;a 

Cherrapunj e the most important associ t er PP• 
and ~9YI spp. (T ~2)e 

Phenology a 

edl come up in n ture at Bar , Cb. rrapunj 

Sh1llong, after the ir t f ' how r • lover! h1i 1n 

occur durin July to October and tru1 tin ceas as or t ons t 

of Winter. Se U s come up, ho var. ~termittently tbr bout 

the e ly part of the r ny on, but U1. timately end oor 

ve et t!ve and r roduct1 v owth o ten dJ. th onset 

f w1nt r without att pbysiolo c turity. 

How er• a low r · titu e • lt Bumi t ( 1 

(540 ) eed germtn t 1n n tur during s pt 

to r roducti v s ag durin J uary- bruary 

areb- r11. In any c 

a1 ti tude early .ln th 

s fo e~·uuLIIr.1 

on ( Apl'il•May) prov1cl th 

lo r 

b1tat 1 
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t different 

localities. 

o.f • occ ionally toUDd, • • ab ent. 

p i ea 
urn1 . t Sb.lll 

- -
f - - ... 

aaaJ.A0£1 - o. t a a 

t I o,t -
- - - ott 

- - - • 
o. t -

t t - -
t . t • -
• - o. t -
t - -
- t t t 



a y aoiat, wt finally enc1a up 1n poor ve 

r roduct1 ve owth ( T le Q.. 3) . 

Gro b bebl :v10\U' ot :::.a. ••~• populations under n tur · 

babitataa 

28 

boot heipt ot the umillat popul tion aign1ticantly 

lower· than the other popul tiona. ~ er, difference 1n 

shoot height ongat other populationa were not a tiatically 

a1sn1~1cant. The dry w 1 bt yi ld ot boot ot urnibat popul 

tion w.. alao found to e significantly low r than tb other 

popul. tiona. Though comp atively high r shoot yield 

observed in th c e of tb Cherrapunjee and the B apani popu-

1 :t1on than th :t of Shill population, the 41tferenc were 

not a :tiatic ly significant. oot yield of tb hill 

popul tion waa aipfio tly b1ghar comp e4 to the ani 

and tbe Burnibat popul tiona. HowJYer, the Shill the 

h rrapunj • popul tiona did not differ a1gn1fi c tly W1 tb 

r . ap t to root yield. Minim root yield waa obaervec\ 1n the 

c • of · umihat popul tion (Table 2.. 4) • 

Th . urntbat popul tion aigniticantly aaaller berry 

aize coapared to other popul tiona. Ho aYer, a aign1l1cantly 

1 er b rry aize wu observed 1n th. Ch rrapunj e popul tiona 

c par to all others. Significantly low r v a for th 

UI'Jl1, t popul t1on alao noted w1 th r apect to berry weight 

and nl.D'ber of a ec1a per b rry caap r to others. The 

bill· popul t1on .-.. .... "- •• r p r rry. ol o-
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!able 2..4. Growtl\ performance of • Allli!M:IWIII at cU.:f:ter t 

1ocalit1 • · 

Locallti a hoot beipt !loot ~ wt. Root ctey•wt b.oot/root 
( ca) ( p) ( p) ratio 

llurnibft 6,. 54. 61 16. 38 ,.34 

Barapan1 94. 2 69. 2' 18. 29 ,.78 

Ch.err ,~ .. 82.6 68.8, 21.68 3. 18 

hillong 89. 3 62. 94 25. 54 2. ,4 

L. S.D. ,,..~ 8. 021 7. 4,3 
p • o.o, 



dine concentr t1on was 1gn1t1cantly low r 1n t e um1 :t 

population and aaxim in the case ot Ch rr p\ll'lj e popul 

. t1on T ble 2..5) . 

31 . 

Ch rrapunje population yielc1ed. mutm\ID n\11 r ot erriea 

er pl-ant and the Dlin111\D waa tor th urnih t opul tion. 

ax1m eed output per plant w observed 1n tne Cnen unjH 

popul tJ.on followed by th llong and the Barapan1 popul 

tion. eed output wu m1nim\ID in th c • of urnih.at popula-

tion. Highest yield of solaaod.J.ne waa obtained tor th Cherra-

punjee popul tion. Leaat yi ld 1n the case ot Burnihat 

popul t1on, the other two populattona being in between ('fable 

2 . 6) . 

Growth yield of differ.nt popul tiona of _ . kbat119UI under 

reciprocal cultiv tiona 

The reaul ta ot owtn yield of all tb popul tiona :t 

umihat and Shillong e shown 1n Tabl 2..7. GJ'owth 1n he1 ht 

ot all the populations own t hillong · totmd to be more 

aa compared to those grown t urnihat. However .. 1n either 

aitea differences in height b tween th popul tiona w re not 

t t1st1cally a1snJ.ficant. Simil obaerv tiona wer ade w1 th 

regard to shoot dry wet ht yi 1<1. Root dry wei :t yield of all 

the populations were high r at Shillo , except for umihat 

popul t1on, wh.era root yield waa high r at urnibat c p e4 

to tbat t Shillong. For 1 th popul tiona, aUghtly earlier 



Tal>le !l.,. erry cbaractera ot • AIII~~W~a popul t1a 

41t1 r t 1ocaUt1ea. 

Locallty erry a1ze . uryfrh r 
(vol. al) w.t.sbt (a) -

urn! hat 8. 9 6.8 )0$ 

ar .m. 10.2 7.8 ,., 
Cherr .. 11 . , 7. 3 ,,, 
hillo 10.4- 7.4 :569 

L •• D. 1.1 o.a 2 
p • o.os 
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1.02 

1.1 

1.44 

1. 

0. 20 
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Table ~.6. SHCl output 

Locallti 

Bumihat 

Barapani 

Ch.e"'P~-

Sh.1110D.& 

Significant 
differ - ce 

p • 0 . 05 

41tfer t 1oca11t1 •• 

No. o! berry 
per pl t 

16. 

22.4 

2 . 2 

24. , 

5.1 

Seed output 
per plant 

5174. 4 

7683. 2 

9898. 2 

9040. 5 

a a 

20,.4 

,,,.6 

460.8 

,,j.6 

83. ,1 
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d fruit tur1ty b erv :t urns. :t 

to tll t -t Sbillon , is seen tr tn n: ber ot 

day n fqr ~of the plant to flower. 

o eignilieant differences re discer.ni 1 OD th. 

opulationa w1 th regard to m.Db r t trui t p 

plant.. However, t Shillo n ber of tru1 ta p tr 1 

high. r for 1 th.e populations comp t th t t urn! t, 

tboup, t Burnihat dry e1gl\t y1 ld in tru1 t of tn urn1h t 

and th B apani popul tiona were 1 tieantly b1 

th :t of the Cherrapunje and h1llon popul t ions, bo,. .. ,~, • .,. 

fruit y1e~4 waa not 1 ticantly differ t tter 

~pul tiona o~ t hillo • 

t urntbat a1gn1t1oant1y ler ber of a r 

fruit r o rv in th e t the hill the herr 

punje opul tiona, c eel to the other two popul tiona. 

Ho er. when grown t h.lllong, no auoh ff renee• w 
• 

o rv o tb popul tiona with respect to the n r o 

seeds p r fnt.lt . 

h n th plants w re own t urnJ. t tb th. 

Cher unje p showed 1 f1eantly lo ol odine 

cone :trat1on, to • urnihat ar ani 

ul t1on • t Sbill sol ocU.rle coneentrat1 n of th. 

Ch. rr unje opul tion w 1 ficantly hi h r t t t o 

tn ot r popul tiona. 
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ol o ne yield th urnih the opu-

1 tions w r ound to b ai 1c lY hi r t urn1 t. 

c to tb.. :t ot the billon d the b rrapunj • popul. 

tio • Howev r, t billong, maxim ol odin y1e 

obtain tor th h · rr unj popul. t1on. be aol socU.ne 

yield of 1 th · other popul tiona in ener , higher t 

Sb1llo tban t urnih :t. 

DISCUSS I 

WB OV r 

and ~clim tic gradi t and oft cx:c y d1 v rs 

ur.saon ( 1922) w ftrat to d onstr te th t 

L .. w.t.4Dt:u. 

habit ta. 

o:t gre t 

ecolo c · pl1 tude ocoupy a wide r e of :viroraent 

1 tuat1one due to the ex1stenc · of d1 tinct olo c popul 

tiona au1 ted t o e h s1 tu tions. tud.1 ot 1 uaen • 

(1940) b shown t tence of 1 rot clia tic 

r c 1n various p c1 a 1n al1fornia1 r ina f 1 

ituation to bov ttmb .r lin . 

y and doea 11 under 

div rae ecologic condition , y t it cannot with st extr • 

cUm tic condi tiona. The di:tf rene a 1n the phenolo c wenta 

1n tb1 pec1ea UDd r tur co tiona t lower er 

ti tude a could be r .l ted to 1 ta optim 

t tor proper v getative and reproductive growth. a1n1 and 
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Biswaa ( 1960) b v own b st growth p rfonaance in tb1a 

ap e1e la obtained t moder t average t per ture regime 

of 32•c maximun and 25•c 1n1m\ID. Appearance of the a ecU.in 

ln nature during Sept b r-Octob r t lower alt1tud a and 

dur1ng FebelarJ • March t higher altitudes, could possibly be 

rel ted to 1 ts opt1Dna temper ture requ1r ent for owtb t 

these al t1 tudes. However, wb.en l th popul tiona 

were brought und r reciprocal cultiv tion, otb t lo r d 

bigher altitudes no diff rences re revealed tb popul. 

tiona, w1 th regard to their various phenolo cal vent • b 

aa stated y Huxly Van ck ( 1974) oft n, sin le i a 

snow quite dif erant patt rna o owth and dav lopm 

dif arent environmental condi tiona, Wbio~ ia obviously 
t 

nously controll d. Thus the differ no 1n the banolo 

behaviour of th lo er and th _ higher ti tude opul tiona o , 

• 1a only pl stic daptation to th loc cl atic 

conditions. 

The occurrence of a am 11 nun r of • out of seaaon • eecl-

11nga 1n th fi ld howa the ability of the peel a to survive 

under unf vour ble condt~tans, tbou 

Ons t of Winter t higher titud 

in depaup rate t te. 

tbat of dry bot er 

t lower el v tions determ1n the c pletion of th 11 a cy 1 

of this sp cie • 

!n general the poor growtb pertonaance of all the popul 

tiona t urnihat 1ndlo te the reater enait1vity o tb1 
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ap 1 a to h1 er t per ture conc.u. tiona pr vail t re 

c p to th t ~ b1 har t itude situation. In t tb 

b t t er performance of tb.e lower t1 tud.e popul t1on of urn1 t 

t lo t1 ea t urn1 t , 

............... :t1on of t to th. ir n tur tu\ t t 

c to t titud popul tions. owev r the 

low r t p r tur or 

or or le uniform 

0 1 t 

popul ion 18 a 

1 t popul tiona 

o t1tu41n p ul 1o 

var1 t1on in this p cies 

1 • • 1940, 1 

Hunter• 1 2. iff r c 

indic t om d r o cotypic 

1 o sno by ur sao , 1922, 1925t 

or, 1930, 1946, h 11 

1 so sa tr th soluocU.n t 

um1bat both tb lower . ti tud popul tiona o! urn1 t d 

pani g ~· b1 b r aol odin yield compared 1 h th h1 h r 

lt1t popul tions. Wber t hillong, tnsp1t o 

enc ot any dit.f rences t en popul t1on with r to 

r r uct1ve char ct er1st1cs, Cb rrapunJ 

1 tion ve 

to h t 

h1 h r c nc ntr tio • 

1 th obs rv 1ona 

odin concantr t1on an o rvation almil 

• (19 5) , th n, thy bt n 

th pr nt r ul.ts d not co 

ho hury Ch ttorje (1979) , t t 

ol~~~·• con entr t1on itb tncr e 1n t1tude, 

abo j 11ng • In conclusion it not 
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t :t the wide ecolo c 11 tud o:t • 1a itft 

to 1 a eoolo c t1 1U ty wi tb1n tb _ eo1 ao due 

to ita 1 t1c1ty, own t our nutr1t1o atud1 •• 

titu­

botb 

ccmditi under cul.tiv :tion. _ !t r c a 

1Jl phsnolo cal 1n tb1 oi und r n two tiona 

t lo r and hi r titude , t ita t1Dl t r 

tw-e r uir nt or lf1fftllWW"r.b. 

tion no dit r c r v ... _. __ 

In r · owth p rtonuance ot 1 th 

. Utude c te th t.l vi ty o tb.t 

to hi h r t p tur condJ. tiona pr babl_ r Ulr 

loW~ t peratur tor tter owth dJ..t1'erent1 

opul tiona 1nd1c t a o 

9 1 a 

t ot 

to the 

tiona. houeh no corr 1 t on ob erved. 

th ol odin content _ titudtnal population, 

thG Cnerr unJ popul tion po a camp tiv lY b1 r 

aol odin cont t 1n th rrie • 



III 
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G IN IO S I 

eed.a of y ed p ci do not 1n te wb t r bly 

harvested, or will o so only thin r trict t 

r (Robert Lockett, 1979) . It he·ld in dry tor • 

or kept oi t, v ioua cb 

1· t t r rmin tion (V 

e y occur in tn t 

a, 1964) . uob chan a o occur 

in oil or on oil urf an th ir rel :tio hip 

wi tn th s onal. t p :r ture eycl ov rns tb. p r1 ot aetta.-

tic 

t 

ergence (Ro rt d Loc tt, 1979) . 

(1972) work! 1n tn 1 rr ot 

iforn.t. , ~• inv t1g t d ecotypic ditf r · 

n t1on o t1tudin r 

r te of 

nt • Tb y found no 

rmin tion t 

o dif rent tit n 

l d und.eranru 

to an titud 

opul tio ot 

OW in th 

• low 

and er tic n tur of 1 rm1 tion in _ . b 

ob rv by v ioua ork rs (Vic :te, 1972a c tt rj , 1971a 

en , 1978) . ell known tho uch r ov of at , 

tr nt wi tn bormon v1 t · n ( cor ic id) w re 

tr1 but w1 thout uch aucc a (Pi , 1979) . 
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pres t at y 1a tt pt to underat th extent 

. tter 

tr en other w1 th r spect to th 1r taper ture Opt for 

H 

pe berries of diff rent t1tud1nal popul. tiona of 

larke w r coll ct fr0111 natur opul 

tiona t Burni t ( 100 m) ~ herrapunj ( 1l00 ) hill 

( 1.500 ) • Seeds wer extr . cted, w h in running t w:t r 

for about half hour d dri 

ot ot on wool 

.,.z D&J~te p fo 

ln h r 11c t • 

) Stor e ' ff ta 

r hly coll cted ae wer 

:t ro 

filt 

till 

tbr 

t 

p 

r 

p r tur (\Ulle 

in 

r ov thin 1 y 

h follow! 

ic :t 0 1 

h , dri and tor in 

dark ttle t a c natant t per ture o 25•C onthly 

germin :tion t ata w r don t two t p r ture r.&o~ .... a'v of 2.5•C 

oons'tant t per turea. 

) Ugnt f.f ta 

i.x onths ' old r tested t r e ot conat t 



t r ture r of 10•, 15•, 20• , 25•, ~· 

1'b1s exp rim nt don in unl1ght inoub tor , 

for expoaur to tfus d y 11 t, wb1l w t r 

p r1•d1shes d countin tn rm1 t e<:la, 

,,. . 
XC t 

tn 

In other exp rlment eed wer k pt 1 her 1n 

pl . e darkn s or in continuous 11 t t 10°, 1.5 25• 

constant t p r ture r g1m a. 

In third a r nt se w re put to thr t 

nat t . r tur, r 1mes of 10°/25°C1 10° /'30°C and 15° /25• ., 

k eptng. tb a at lo r te par tur s f or 8 hour t 

b1 r tur s tor 16 boura. The • . r .... ~_,"'" o tn 

t b riod syncbroniz with pbotop riod. 

) rminat1on inhibitor1 

er ~ t fr fr bly coll ot b r1 a 

put to 1n tion t ata on p tri- dishe W1 tbout cl t 

1S•/25•C alt rnnttna t per tur (light r g1m cotncid tb 

h.1 r tamp r tur ) • From th . • coll ction oth r lot ot 

se 

and 

t 

1 ra w h thoroughly 1n running t w t r tor 24 hours 

ctad to L"l11 t ratur regJ.m • r ri tr 

lot r pr ss to cr ck (for y rop r cSryi 

and tor d t 25°C . put to !monthly g tion 

t 15•/25•C tematin temp r tur re aa b tor • 

• 



44 

ULT 

o tor r1 on 

gena1nat1on t 25•c constant t p r :ture rov 

with ator , re ching ter siX onths. tor _ 

dur t1on lo r than this re ul ted 1n 

0 i f1 

ferent opulatlon 

tter o s wer no 

• 3. 1) . 

a 11 p tt rn in th t r 

o erv When t at at 15•/25• 

ficantly b1 b r t thi t perature tre 

II rmin t1on obtain d t r t ontb.a ot tor 

(Fi • 3. 2) . 

) r ture and 11 ht na 

In h r t 

r th 1 :t, 

h 1 th 1 rov d 

inr n t 

er c lw 

otain :t r t per tur re 1 

( Fi • 3. 3 • 

0 

tt 

h 

t t 

However, . wnan th ae wore 0 to continuous illu-

-



Fig. :5.1. Effect of storage period on tne gemination of 

three populations of.§.&. 4JlYianJII aMCb at 

constant t•pehture (2S°C). 
4, :Bu1-~" hcd; e ~ Cht.!,yro.}lul'lJ ell ) 0 > S h; II em:;. 
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Fig. 3.2. E£!ect of storage period on tbe plllinat1on ot 

three populations of i· Jtbftl' ama s..U at 

altemating t.aperature (15/2S•c) • 
..t. Burn,hA+ e C..henntx..I.Jll<Ul 0 Sh• llo~. 

- ) ~ ~ J -- "' ., ) 
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: ' 

ns .. 3.-'3. E1'feot of different constant temperature nstMI 

on the gemination of the three populations of 

i• MbiSamR Seecia UDder 41t.fUaecl Upt. 
0 .S.h•llc.>l'l~ , ~ Ch~..-r-~c .. mJell,.; i!:l,; B~.ZTili hCI.i". 

; tJ ,) ) (J 
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mlnation t constant t p r tur r.A<IIol.l&•'o of 10•, 15• 

observed. . OV r 

tb r on 

per tur not 

3e4) . Un 

un<:1er oonst t 

r 11 

v n during th high t perature cycl • 

t 1o oocurr t 15•/ 25°C t eratur r • 

t c t 1ffe nee 

t p r_ :tur d U :t re u1r ent for in tion . r 

(Fig. }. 5) . 

c ) G rm1n tion i~~bitor, tor • et eta 

tr b. f r rri r r tly pu 

r optim t p t 15°/25° 

h1 1 tory f:f 

on hing i n runn1n 

s·b qu tly ;tt 

w t for 24 hour 

1nat1on ( hl 3. 1) . 

tt ct · 

th e 

period. 

l on d.r . 

nation t r 

l th populations b. :v in 

1gni icant dif.torenc a bet en th opul tio 

(T nl '·•>· 

45 

250 , 

1 -

t 

Q 

no 

c rn ble 
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Fii• 3.4. Ettect of different temperature regimes on tb.e 

pmination of three populations of .2• kbasJ.anliB 
aeede under continuous Ugnt condi tiona. 
CJ Sh, Jlc·,q ~ C.n~'l!'Ya..btHliQ.It~ 173 .Bul"til hcc.:t 

j ,q ) ) J ~ ) 
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Fig. 3.5. Effect of alternating tanpera.ture and. light 

conditions on tne germination of the three 
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!able 2.t. Btf 't of 24 boW'a' b.lng of tb a 

naming , wat r on th seraination o1 

opul t1on Geratnat1on ( ) 

Unwuhecl 

Sb1Uoq 0 ,, .. 
c rrapun.j .. 0 51 .6 

urn1 t 48. 2 

L •• D 11.2' 
p • o.os 
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f :ble .a.2. t: t of ator p l'ioci tb. 1 rminat1on 

0 

lion torac• period. 
2 4 tba 

biU ?., 12.2 54.3 

c 6.8 14.1 ,2.6 

umlbat 8.2 15.6 

L •• D • 3.2 '·' .1 • o.o, 
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DI CU tO 

in tion 1 port t olo ic v t t 

1 ution o ci p pul tion 1n n tur ( , 

1 3, 1965). G rmin tion is th outc e o th int r tion 

of v ou nvironm t otor w1 th th. 1nt 1n c c b111-

't1 o tb th 1n1 t1 at 1n 

re ti v ~ion o th sy t cons rved during 

( ta • t 1975) . 

o t of th • in th.1 spec! ~ or,m t for th 

fir t two onth and :tt n u&a.Pio.l.llon .. u ter 

ont • UnlJ.ke d Lov ll, 1975) 

bow no w1 n1 or th 

or nntnation. !mil observ tio 1 

y ck tt ( 1977) in th c of _ . :;w;l&¥:iil==:..a 

1 t tor rio • t rn tin t 

to rmin tion rc nt • 1m11 

so Ill by Vicent (1972) 1n thi ci ' 0 1 th 

..,........., .......... .iiliOiiiliooOWiiiioiii;iilliiliiOillo ( "GIUJcanri bnan and 1971) • 

to 

r sponsive. ilar ob rvatio 

u ( 1980) . i ente (1972) 

to t t 1n dif:t u ht. 

y 

s ul 

en U ht 

• 

• 

no 

n 
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rov nt 1n d 1 ti n in continuous 11 t 

p to t t t 11 llt, 1ndJ.cat t 

t quantity or dur tion ~ 11 ht r .uir 

! or e na1 t!on 1n hi c1 • u t ot 

d trnt t p r ture r g f 1 

1n , though, L (1 ) 

t at photo · o ey ln thi • could b ov rca 

lication • 

. . 

Th !act that t fr h s fail · to rm!n t . unl 

thorouzbly w h for t 1 st 24 hours, r nee 

of w t r olubl inhibitor 1n th uc11 no co 

surroundin the ead. Tb rov t in rmin tio of th 

with tor 

th till • Vicent ( 1974) o record 

t r solubl 1nhi ito in thi ci s. 

a close coreelation bas oft been recogniz in 

th tion b h Yiour of th .otYPic popul tion 

~~~IJI ..t:~...x.w.s ( akrtabnan, 1965~ 

( akriahnan, 19Qf), no such 1ft r no 

opul tion r ob rved th r sp ct t h 1r 

1n th r sent c • in BiU'8EIDent With 

d.on on t1 udin opul ona o 

d ill!n (1972), tho 

v 1 ty of 

, thywr ab 

otypic cUff enc s Ln th u1 t p ts. 

to th c e ( 1. f . h t r I and II) 1n - • u•l.lll•• 

in 

study 

0 
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b.1a tudy deals w1 ttl tb.e germination ology ot tbr 

altitudinal opul.ationa ot lar. •• o 
' 

cotypic dJ.1t r ncea could b recognized b twe the <li~fe-

r t co1lect1 • r ah e a cy which 1a to 

a • cn•ical 1nh1b1tor in tb auc1 co ting an tb 

seed urt ee dormancy 1 overc011e by torage. . eed g 

mtnat1on was aaxim1.a :t a constant t erature o:t 2'•c 
1x montba ot tor e, wbil a high r maxim vas obta1n 

15/2S•C tar ten months of tor • Se • photo 

With no eed gel'll1nat1on occurring in total d.ar s • 

1t1ve, 

h 

•tgnificanoe ot th • ob erv tiona are disc • • 



' 

'' 
{ ~ .. 

A. 

·t· . 

.• ·.-..... 'r: ·• 
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I ODUCTI 

V ar1 ~al cl11'ter o tn re po • o in r nutri nt 1n 

crop plants v ry w 11 known. Ditter nti r apona of 

natur popul tiona to o ci nutrition has received co 1• 

der ble ttention ainly d to th int r at of olo 

ttut e elcole • calc1.tuge robl in pl t ( akr1sm:aan, 

1961 196' b• 1969t 19711 R akriabnan and 1ngh, 19661 

orison, 1960 , bf naydon and r haw, 1961) . 1ft rent1al 

response to D1 trogen. pb.o phorus and pot si so be 

ho by different work r in mab r o:l p oiea (Vo •• 1963J 

Sna.ydon and Br haw1 1 2J akr1abnan, 1970J akriabnan 

and Gupta, 1972, 1973). 

Publisbed report _ itb. regard to owtb yiel o 

1 e rea'tr1cted to field tert1Uzer 

trtala (Chowdhury .G. &•, 1979) Hazar1k • ( 1978) 

lnd.leated the plant b1gh -4 !or major nutrients more 

particul ly tor n1 trogen. a1dea, contradictory r orta 

.ve p ed wi tb. re•pect to sol od1ne content in this ap 

olea collected from ditt rent e • The r 

high value 5 . 4 (Mai ti .11 Jl•, 1964) • 

like tbe popul tion char ct r1st1c , nutrition, 
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of th pl ant could b re ponsibl tor th ffer nee • 

Pr eltminary ob erv t1ons on th distribution ot 

l • kb••11QYI in egbalaya 

on d1 v r e soil typ , such 

• ta that tb1 specie · occurs 

t h rr punJ (55 

hill h r the ~ l abl calc1 content 1n th 

f rly high comp to th t in the oil llt hill • 
H nee, detail d study of owth y1 ld and nutrition olo­

SY of th..l ap ci s w1*11 respect to tb e two opul tiona w re 

und rt en. 

E'l'HODS 0 TUDY 

culture ~ riment :r s t up 1 pl tic pots 

ot 12 em diameter. and and pot war pr p ed usi. tb.e 

rocedur st by Hewitt ( 1966) . Un11or.m a inga of 

r h rrapunje 

hillong raised on clean sand wer transplant 

cultur pots. Plant w r grown fr pril to Octob r, 1978. 

All exper iment w re r plicatec.l f 1v times. 

t r tb. eedl r tranapl t to h po 100 al 

propri te nutrient olution d to tb. ot 

ev ry ternat y. Once in th s int ot waa 

elut tb.oro ly using t t r fol o d 'by w :t r . 

h experJ.menta er per1'o 1n with 

tr parent olythen ah ta J in rd r to prot ct t e pl ta 
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frQ!tJ win and d t . Tb lant war to tur 

cU.u.m tl.uctu :tio ot Ught, t erature and. h\ID1d1ty. 

Th compo 1 tion of th nutri t lution 1n pra 

ic llY th v n y H witt (1966)t c . e1 , 

(c lc1um nitr t ) ; odium, 11' (sodi 

nitro en, 133 (1n salts); b.osphorus 41 . 3 (a 1 h.ynPnttM'l 

ort ophospl\at ) J iron, 5 ( f · rr sulph t ) 1 

( anus ulp t ) J zinc) 0. 066 (zi lp :te) 1 

0 . 37 ( oric 1d) J copp r 0 . 064 (cop r ulph. te) J molybd 

n 0 . 019 ( on! olybd te) . 

In on er ent, x l v 1 (2.51 51 10, 5, 

1 c o tal d by r ri :t 

ount ot c ci n1 tr t tb c p satory on in od1 

n1 tr t • · he 1 Y l o odJ. . e 1nv r ely ro ort1onal to 

calc1 witbin of 17<).57. 5 • of th solution 

maintain t 6.s. 

r ent. plants w 0 t thr l ls 

of nitro • 63, 133 p by t rin t ount ot 

od1 nitr·t in nutrient solution, · tnout 

y ot r nutri . t • pt t th n tri t ol 

J.on :t 6.5. 

Pho horus 1 els r v 1 1n anoth r exper ent by 
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lter1n th ount of ortho-pho ph t without y 

comp 1n y other nutrient • 

of pbo horus of 4.13, 41 . 3 and 123. 9 p re atntain 

t ' · 

the fourth xper nt thr~ pot ium 1 el were 

ntaln t 7. , 18 and 234 ppm by varyin th.e ount ot 

s1 · n1 tr t • l1n11orm 1 vels of n1 trogen w r 

t n 1n 1 these tbr e tr atm nta 'by ¥ y1 th ount 

nitrate in th iua. pH was adju t to 6.5. 

ft r aecordi gro h p .......... ,..,._ 

h pl t ti sue dr1 lys tor tUff r t 

el enta. ltrogen w d termin by micro-Kj 1 th 

an4 tot 1 pho ~horus w 1n colorim tric ly y 

phospho- olybd t blue ethod (Pip r, 1944). C lcium and 

Pot 1 r d.etennin d :Ct r dry h1ng of the sboot 

t ri . follo the proc dw- outlined by ll 

( 1974) • thus potassi w <let rm1n n • photo-metrically 

o c1 · y TA tl tr t1on thod. 

lk oid con entr :t1on w col.or .tric ly 

( Crueenna ....1 ~ . , 196') which. involved xtr etlan of th. 4ry 

p r b rr1 s with a mlxtur f cohol, etic cid d 

:ter an f1nally brin ng th cJ.yc aloid in olution t r 

pr i pit tion and uritic tion. 



r coll ct 

- 20 • 

hill on 

o11 
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h rr \1ft;) • 

tram tr1cally 1ng tre h oil h dri soil 

plea w r e ground an4 ived thro h 2. 54 eah. h c 

analyses of tn oil . plea wer done by tand proc ure 

outlln by J ckaon 1958) ( 1974) . ot nitrog 

w determined by Kjeldahl aethod :vail ble phosphorus w 

d termin d coloriaetricallY 1 phospho-mol m thod 

· cbangeabl potasail.D and calcJ.\ID ere extract by 1 h1na 

th oil W1 th normal oni ac t t t pH 7. otuai w 

eatill ted n • ph.otoa c ly c cia w by 

titr t1on ethod, uaing 1ochrcme Black T. 

u~ 

oil a 

h soil fr 

d1f r c n 1 

pH of ahillo 

th two loc ti , b!llo h rr 

th ir en c compo i tion. 1 th 

oil w quite 1dio, th herr unje oil u 

close to neutrality. 

in t hillo soil 

1 le phospboru level 

high r h. rr unj" 

tly b1 r -oil. Ho ev r , 

o chan bl c c ua pot .1 than t t ound. 1n 

tb hillo oi (T4t,. Lt .1) • 



T bl e 4-1. Analyai a ot t eoll frca tn. two localJ. tJ.•a 

Locality 

ShillOI'll 

pH 

5~ 2 0. 21 
+0.16 ~.04 - -
6.8 0.13 

!_0.16 ~.06 

(ppa) 

~· le ··Dl Utta 

<•·· · ) 
Ca K 

0. 87 
,t.O.oe 

56 



5? 

ff ct of 1 d c oi 1 v 1 th fo opul :tions o! 

h dry w 1 t tnor s in oth th population tn 
1ncra in oalc1tn contant in th med! uoto 50 p rn 1 1, 

beyond Whioh it tend to decline. t 50 ppm e c1 ry 

w 1 t y1 ld y th Ch rr tmj opul tion ra 1gn1 ic tly 

h1 ner as compar d to the Shillon popul t1on. On th oth r 

d, t low r ealc1l.ID l v 1 ot 5 and 10 pp , th y1 1 o th 

hilla population was aign!fic tly high. r c p to 

tb t of the herr unj opul tion. 
' 

h11 the root yield of the Shillo popul t1on r b 

maximum v u at 25 1 vel. th t for the Ch · r unj 

l ation :tta1ned t SO pp 1 rv 1. 1 fie tly lOt'l 1 1 

Cf root yiel forth wherr punj opul. t1on W obs rv d Onl 

t 2. 5 and 25 ppm levels of c cium. 

t/root r t d1 not olt · any art1cul p t rn tor 

the ~.t opul t1 n t dif rent c ci t 50 100 

level of c . ciun th c er unj po ul t1on o -

tie tly higher hoot by root r tto, er the rev r th 

o e t 5 10 ppm vels of c cium. 

l 1n h plant tia ue 1ncre 1n the 

Sb111on popul t i on With incr in c ci cone ntr t1on in 



1 fr 2. 5 to 50 p , yond 

1 n • o v , tlU. w ot 

h Ch rr unje p u1 tton t 

lei l v 1 1n h pl t ti u 

tn th. hillon po ul ti n 

ul t1on nly t 25 50 
( TCib . "i .2.). 

In h c e of h hillon 

0 Ci "' v l 

ul tion 

pto 50 pp 

ith ncr 

l 

unj 

t 10 

ci 1 v l f 

p th y ld clin • 

0 h h rr tion 

o c c1 • 

h. r unj 

po ul t 1on h.ad hi 

Th. Y1 ld 

1 v 1 

ol concentr tio of h hill 

58 

pop tio w ot igni ie ly tho v u 

r obt n d. at 50 10 evel f c lei • For th 

ul tion, con ntr t1 1 

l 1 bey 10 pp • urt er, tly 

r tion o sol sod1 e for th 

Cb rr p o ul · ti , to the hillo opul ti 
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T bl 4.2. Btfect of vari level o~ c o1 on t h 

· calci content 1n the two popul tiona of -

-· 
t .s.ti 

(ppm) Levela ~ Calci .o, 
Popul :tion 2., ' 10 25 50 100 

b11101'18 25.57 29.10 32.02 35. 95 35. 22 34. 54 
~ot yield 2.0 

(s)/plant CherrapunJee24.85 26. 32 :50. 35 34.07 39. 85 39. 81 

Sbillo 7.85 8.07 7. , 10.65 9. 75 9. 43 
oot yield 1.1 

( /plant Cherr , .. ,, 7.83 . 41 9.62 10 . 60 9. 39 

hillo 3. 51 4.85 4. 53 ,.~ 
' · 7 

3. 72 
hoot/ root o.6 

r tio Ch rr unj 4.84 , . ., 3. 75 
' · 1 

.oa 4. 36 

hill 1.26 1.44 1.50 1.61 '1.62 1.44 
0. 2 

Cherr ·unj 1.32 1.38 1.34 1.40 1.~ 1.38 
: 



ble 4.3. ·teet ot Calc1 on ol ocl1n p rcent • 

Yield 1n th two population. of !• "*~-.• 

Level& ot calc1 (plB) 

Population 2.5 ' 10 25 50 100 

Shlllona 1. 0, 1. 02 1.4, 3. 49 , . 10 3. 46 
ruit yield 

(a)/plant Cherr~ .. 3. 26 3. 26 3.63 3.94 3.06 4. 28 

ol od1n 
( ) 

Sb1llo o.~, o. 51a o. 578 o. 491 o.63? o.638 

Cberrapunjee 0.660 0. ,63 0.833 o. 32 0. 900 o. 35 

. 
10.1 1, . , 21.5 JS .1 

. . 

60 

L • . • 
• 0.05 

1.42 

0 . 26 



10 p ¥ 1 o~ o lei • 

gy•aocaoOc:i1.n 

1 ls o! o 1 

incr 

2. 5 

to 

:t 1 

Cher unj opul ion w 

opul tJ.on.(Tab, 4 · ~) . 

o,. sol 

hitlr c 

thigh 

oth th 

0 

d. t he 

ff ot of v ·1 nitr og lev 1~ on h two o ul t1o 

w 1 bt y1 l of hoot o both the opul ti 

1ncr i th. 1nere e in th n1 trog n 

tn th mad! t c ore pronounced for tl hill 

ulati o • tic .t dif.f r ene b en t t 

tion n t t 133 p 1 vel of nitro r t 

hillon popul tion 

~h dry wei ght yi l d of root of both th p pulg o 

1cantly at t 1 nitrogen 1 v 1 of 98 

d .lined t 133 p lev 1 . T e hillong po ul tton co 

1st ntly f.')av h1char l"oot yi ld com ed to th Ch rr unj 

011ul t on .t 11 l v l f u1 tr n. 

h boot/root r t1o ly h1 h r for ot t 

opul t iona t 133 1 v l ot nitro en. th r :t 1 

61 



in nitrog 

th lrvl 98 d 133 p 

popul t1on 1 cr.:~c;;.,:ag ..... 

toUo 1 

c tly ·-f:>A"'""' 

billo 

1 la, 

opul tion t 133 

1 fie t t r ........ -........ 

ul tiona. 

t fJ nitr g , 

1 

tly 

1 

t 

62 

0 t t 

1 f nitrog n only. t oth r 

tfO 

l tion ow 

p 



l»le 4. 4. teet ot v 1 - levela of n1 tl'ogen on ttl 

n1 tro content 1n the two poplU, tione of 

Population 

bill 
hoot yteld 
)/plant . 

Cbe.rr ~ 

bill 
oot rleld 

( )/p ant 
Cberr unj 

hoot/root 
b1llong 

r tlo 
Ch rr ~ 

Shill 
1tro 
( ) Cherrapunj" 

ltros 
63 

29. 39 

)0. 24 

9. 24 

. 12 

3. 23 

' ·1' 
3. 116 

, . ,26 

. 

level (ppa) 

133 

~. ,, 4,. ' 
33.88 40~72 

12.81 10. 25 

11 . 25 . 32 

3.0 4. , 

3. 20 4. 71 

3.864 4.122 

3.813 4.816 

2. 

1.02 

0.14 

0. 413 

63 
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,, 

) 
• o. 

' · 1 

. 21 4. 2 

11. o. 

o. 23 o. 

b11 ,. ' . 1 • 

·' 
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t 133 pp n1 r o en l v 1 t e yi l d t t 

1 v 1. Tn n rr unj 

1 tion a v 1 n1 t ro n l v 1 Wi ho 11 v r not 1 fie :tly 

:tfact .(Tab . 4 · 5) l 

E.f ct o v i hosph rus 1 v 1 on th 0 

-· I 

h yi ld of shoot o ot h ul tio 

incr as ic tly t 41 . 3 p l la p 

d 0 n c ly t 123. 9 ppmlev • t t• 

rene 0 opul lo .l y 0 

t phosphoru s . 

oth tb billo and tn n rr uno op 

1n t root v 1 bt y1 t 

opul tio in th 1 1 

ph norue 1n tb 1 

r t1o in th h .. _... .. _ ob erv nly t b 

t 1 v 1 

ol so n cone a r t on d clin 1 t l t 123. 

1 el of · ho pho , comp to h lo r h 

h opul tion • si f i cantl hiah-r c n r on o sol 
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T bl e ft.6 . Bttaot of varied 1 vela of phoaph.oru!! on the 

ovt phoapb.orua cont :t 1ft tbe t 

populat1ona ot §.• A*IUr..ulj• 

Levela o pboapb.orua ( ) L. • 

Popul tion 

Shill on& ,2.14 ]5.96 :30. 26 
boot yield. 2.7 (g) ;. 

Cberrapunj , 1.87 36. 17 29.S, 

Si\111 9 •. ,2 11 . 80 10. 21 

00~~-·l 1. 2 
Cb rrapuQ;) 8 . 14 10. 36 9. 25 

hill on& 3.6 3.0 2.66 
hoot/root 0. 5 ratio 

Ch rrapunjee 3. 91 3. 49 3.39 

S!Ullo 0.32 o. ll+ 0.39 
Phoaphorua .~, 

( ) 
berrap~ee O. l1 0. 36 o •. ,, 



t ~le 4.7. Ett ct ot varioua level of pboap oru. on 

yield in tb eol ocline content 

populations of • _.-..: .. • 

Lev la ot pboapborua ( 

6? 

I. •• D 

Population 4.~ 41., 123.9 p • o.o, 

Fruit yield ( c> /plartt · 

ol odine .. 

olasodine yield 
( /plmt 

Sb.lllOD& •• 81 

Sbill 0.815 

Cherr~.. 0.621 

hill - 14.7 

Ch.err l.illj • 10.2 

0.1 

0.21 
0.435 

.o 
19. 
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1 v 1 only. 

ol o 1n yi 1 of op 1 p o 

ic ly at 41 . 3 p 1 1 o cop to 4.1 

le l of' ho h ru • i ly tu. o ... c;,y;._ 
dine yi ld in 

t 41.3 

l. v 0 p t 

1ght yi 1 o sn ot o nth p 

!ncr ed th tncr in pot l v 1 1n th 

1 r y1 ld tor t he Shillo 

to th other ob rv at 78 ot 1 1 ¥ 1, 

oth l el o pot , th y1 ld ot 1 tl t• 

t 

Th root y ld th incr 

th 

in ot · si l v 1 

in the c 

or prono c ·d in th c 

18 ot 1 1 v 1 tn 

·- t:Y..'!;;"r r ot 1 ld that of th Ch r r""' . .~ ........... 

34 ~ lev 1 n ro t yi l herr 

fie · tly h1 b. r to t oth • 

t r io tb. 

n po 1 lint d1 • Ho 

b1 

1 

r no 
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ble -4. • teo ot var1 l•v .ls o! pot a1 t 

growth p t si coDt t tn the t 

popul t1 t • .tMMaMIWIII 

el ot potaaai (p ) L. • 

7. 8 ' 234 . • o. ' . 

27.15 33. 97 37. 5 

oorr d 2. 31 
Cbet-r 2,.19 29.76 3?. 19 

h1U 6. 12. 1.5.15 
oot yi 1d . 41 

<s Chen"' 6.44 9.!17 1 . 5 

111110!'11 4. 0 2.7 2. 46 
noot/root 

r :tio 
r unj 4. 3.10 2. 

bill o.~ 0.61 o.68 
ot 151 . 1 

c err . 28 0.5 0.6, 
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T le 4e • Effect ot v 1 1 v 1 ot pota.ssi u'l'n 

yield 1n the tvo p u1 tiona of 



1 1cant tf r nc r disc 

p .(TC\b . -4 ·8) . 

I 

In ner x ruit i 1 o otn t 

i b. incr s in po·t; l el n th 

·1gn1!1eant o s rv 

ol·sodin c n th c 

l tion incre t n r 
not 1 fie nt t 5 1 v 1 ot pro 

tr ti n in th. c 

tic tly t th higb r 1 vel 

nt 

34 p 

0 i 

popul t1on 1 

1 c 

71 

t 

• 
0 0 ul 

0 th 

• 
cone en-

1 -

' 

1n th! e of th Sh1llong populatio wh re uc inr 

could be n 1: 

for t 

el o 

Inntur , 

ven 7 p 1 v 1, 

i 

opul tion c 

{'"'"· 4·9). 

of • 

ll r l so y1 1 

rv o 

ccu v 
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1 ver • b.abi t ta. One o~ th n differences t the 

tw 8011 t 1 th re ct to ~ 1 le c 

aoil . Ch rr oil b tn , riv c c 

pH cl t neutr ty h1 

1 wbil hill o11 1 uite c1d1c 

c1 t tua. oreov r, 

u t t a ditt r not only With r c ci 

count of oth r nu r1 nts l1k nltr 

b1 er nitro n sU tly hi r 

p 0 

1 r . 

ot 1 l aa 1 

1 iUty of th 

wid ly ditt r ous 

Q\l,l~.:ll.t by &l.Qt&&QI&'I~ ·. up (1973) 

akrisbnan ( 1974) e of h.igb tur :t1on 

of o e complex w1 th c , ci'LID, 1n th torm r aoil type. 

ci b port :t f ctor or 

popul tion ditf r nt1 tion t ubapacit1c 1 v 1 inc lo 

( ihn • 1958, 1960, 1961, 1965 • b, 1 • b, g, 1970. 

1971; R 1 • 1966a r 1 t 

1974) . inc tb ous . C 80\LS oil typ d1tt r 

fr ell oth r, 1ly with rea 

1 1 b1 t ctor n r ct rol in th r trlction o c c1-

col c1 'fh . , tb.e tud1 h1 

o- ork r ( it r dah w (1 1) ~ 



a th t re ponse of popul tiona of closely r 1 ted p c1 

tr contr t1 habit t ar rel ted to c lc1 tol r • · 

i3 

In h pr sent c s 1 tb h.el'r unjee opul tion ot _. A!l~~~ 

w found to r spond ore t vourably to incre... 1n calc! 

level of the soil com ed to th llillo popW. tion. In f t 1 

t very h1 h c cium 1 vel tb boot yi ld of tb •• 

ul tio w sign! ic tly hi h r . 

n; ydon and r h w ( 1961) in th c 

... c;t . ~1 hnan (1969) in th c o 

poor rootl b111ty o th c · c ous opul tiona. S h 

h :viol.lr of th calc ou p ul :tion t low o c1 . 1 v 1 

. ay influ~ce nutrient b orp_tiv ability, th stricti 

owtb of tbi population in no c car ous soil • h r sent 

results co irm tb1 er th Ch. rr unje popul tion t 

_. bowed si fie tly low r rooting t 2. 5 lev 1 

of c ci c p ed to th oth r . 

r ter 1 ct1v1ty 1n th. b orption of c ci r cord 

tor th calc eous popul ·tions in th o of n ber o tudiu 

(R akr1 hnan1 1968 1 1969, 1971) and this sel ctivity w impli• 

to explain th erally 1 c o1 1 v 1 in th 

ti su of c cicolea, vbicb c e very obvious only t c cium 

1 la b t n 10 to 50 ppm 1n th pr ent c • • cording t 

tbi cituge 1 to cc ul te suffici t 

c c1 fr; ven c ci · oor o11 whil t ery h1 c ci 



1 

th 

yp 

la 1n the medJ. they ace u1 t too ucb ot it ott at 

tiona (Jeff 1ea 1111 , 1 4) . 

corral tion t 

tn nitro 

14 

ly occW"r in r nitro t tua oil, raq•onc:~ea. 

to !ncr ed. n1 tro en 1 el, 1n th medJ. c o 

th oth r, tho both ahow 4 incr hoot Y1 td 

nitro n 1 rval • In t ct, both t 98 133 ppml evel 

nitro the yield of the opul t1on ai 

hi th :t o tb Cherr unjee pul t1on. 

re ao W1 th re ect to root yi ld of 'both the 

t iona wher the hill popul ion mor r a onaive t 

the th r . ough fruit y1 ld not 1 

t tf nt nitro 1 vel in h 

th 

bn' 

olcae .. ,....n _ cone tr tion b.o 

e ot th 1n 

WlJ opul t1o 

nitrogen 1 vel. tore, ot 

two popul o 1 1 

of two 

Iter _ t1 

concentr 

t th 

tu.llo opul tion 

:tly 

pul :t1o , 

r 

tot 

tt r r 

n\llb r o worker b - r ort 1n ot/ 

root r .:ti w1 th J.ncr e 1n n1 tro level 1n the • .., ... .,_ 
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( l , 19571 us . 1, 1 1t r haw .ti ., 1.964) 1 

ob erv tion 11 to the pr sent on both for th hillo 

and. th h.err unj e popul tiona. Howev r , akri hnan 

Gup (1972, 1913) in th c a o t .closely r 1 t sp ci a 

f o e. and in the case of the e e ous and non-e c 

reoua popul tions of CrnodqJJ daqtylOQ h ve shown diff r t1 

ro pone with r spect to shoot/root r t1o at ff t 

nitrogen 1 v ls h ve conolud that th1 m not .foll 

th. n ral p ttern r port by oth r ork ra and nown 

durin the pres nt study. In fact, Chadick Ob 14 (1 3) 

even geat that nitro en 1 v 1 m1 b.t f ct he ahoot/root 

ratio of temp r t and t ropic 1 plants in differ nt a. 

be wo popul tiona how slmil reapon to o o-

rus 1 vel in tb ed1 w1 tb ign1f1.cant d olin 1n yiel 

t v ry b1 h pho phorus 1 vel • ueh d cline t hi phospho-

rus level may indio tive of mild phosphorus toxicity, al. o 

reported from crop sp ci a groWing in id ao1la ( oa iter, 

19521 ingham ,!1 .!l•, 19S8). he ign1.fJ.cantly h1 er toxicity 

r aponae of the h.errapunjee popul t1on of_. c pared 

to the Shill ong popul tion i 1ndJ.cat1 ve of the low r auacepti• 

bill ty of the former wt'lich natur . ly grow 1n ao11 Wb r 

phosphorus avail bill ty may be 11111 ted due to un · ancacl ch 1• 

c n ture of th! soil. It ay be not th t phoaphoru 1n 

·calcareous aoil prob ly r a1n 811 bl du t th formation 

ot rel t1vely unsolubl c o1um phosphate. Hence • ter 



tluctuations in th av lability of this nutrient is t 

~ t in non-e c ious r th r than c c oua ao11 

( 1 bnan and Gupt , 1973) , uoh ditterent1 

r aponae to phosphorus toa1c1ty o b enreported in 

p ul tiona of ~QQSWD ...... ~~A:~~. (nw~III:IA an 

1973J Gup akri hnan, 1 

ot th Cherrapunje popul tion 

h1 us 

nosphorus 

r .tl t in th fl'Uit y1 1 f tb c ~r unj 

which 

1 1 . 

or dv r ly t very high 

re po e of th t-.ro po ul tlo 0 

?6 

0 

oot yi ld th ro t yi ld of 

th billon po u1 tion 

1 l (78 ppm) lei tb r 

pot a1 • po 

pr uot1on, ol-.. ~- c n 

In the o o:t -· 

hi gh r lo o 

ru t 234 

i lvl 

ion o 

t i 1d 

0 :v 

b rr 

t . th 

t 

i 

0 .. t th t th r t l e t b1 

otyp s tit on th ·· 1 ot c1 oth. r 

r_l t 1n nutri nt ~ th 

opul ion billo • 

tl or 1 1 od1n 

cone tr tion (3. ) £ r pul ti collect 



h rr "UDJ • h pre ant r ul.t do no c thi 

ut ind.ic te t t tb cone no 
c 0.94, on dry w 1- t is not v bib 

tr tb 0 t or th 11 

1 

·1 !o :Ln· o ul :tion r 

o1 oc:tin con rt1nan i ld 

nutri t st tu 1 c 

our • Y r ult in di:t r t1 :vi our. 

Ditter tt re ona o! natural popul tiona to calci\a 

nutrition h r c ived considerable ttention mainly dua to 

th int re t 1n c lei l c cit probl in p ta. A 

dJ.tf . entl reap e to nitrog n, phosphorus. pot ai 

c ci\8 w ob erved for the two populationa ot :;:;S.x,:o..::~ 

k Clark naturally occurring t tullo 

punj • The soil nutr1 nt atatua ot these two site ered 

consider ly peel lly with r ap ct to calc1 content. Tbe 

Cherr ~· popul t1on of _ . k9aaiapya w found to reapond 

more t :vo bly t higher claci l evel in th ediua ca.-

..... I··-· to the billo popul tion, which could r 1 t to 

tb calcium tol Bl'lC population. cloe 

7? 

correlation w ob arv d b tw en th h :viour ot tb two popu-

lations d tbe nitro n of th two oil typ s in wbiob. h y 
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• Tbua, tbe bill popul tion natur ly occur in 

a higher n1 trogen t tua a oil r ond b tt .r to incr ed 

nitrog level p to th otl:lal'. b two . u1 Uo 

how difterential. r ponae to pho pborus 1 ¥e 1n th 

lledi\11• Tb gn1:t1cantly b1gb.er toxicity r ona . of h 

h rr ~ e opulation compared to th opulation is 

indic t1 v of th lowar suso ptabili ty o ttl ona vbicb 

natur ly - ova 1n a c caraous oil, The wtt'l re pcmae of 

th t popul tions With. r gard to ot aiun nutrition not 

v ry different. The inor ase 1n potas 1 lev 1 favour fruit 

production, olasodi:ne cone nt1., t ion and yield. Lh ol O<Une 

concentr tion yield 1n thi pec1 s are dependent upon the 

nutrient tatu of the medilD, Which o course, ay result 1n a 

ditt rent! 1 behaYio • 
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t . roat. 

to the tra11an region, eon1'1ned to the 1c ot 

outh m ustr 1a ( all and ymon, 1976). otn t 

_ole b under 1nv tJ. tion for n er o y , in 

1n1cin, 1963), in v Z ( , 1972), in In 

( r and K poor, 1965a try, 1973). idea th • 

c1 , · r ted c01111aer 

ouroea of aolaaod1ne ( cbr 1 er, 1974) but 1n those c1 

lycoalk o14 maJ.nly occurs .ln th fruita, ottan c pr tic 

dJ.tf1oult1 s 1n b • t th crop. In _. ~~I!Uils.E 

_. , n.owever, ocl r :t ly h1 h 1 v 1 o 

occurs 1n th v atati ve parts ot the pl t (Lane t 

1975) t ttl rta. 

h b en reported to low 

( 14• 11 19641 Fry r, 19721 ud1 tao •• 19?4). he 1 

r :tJ.o tur of gerJD tion 1 serious obat ole 1n oultiv 

ti n of th aa crop ( ort r G or • 1 7 ) • 
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Th po a1b1U ti ot 1 tl'l uc 

. pl ot nortb-e t Ind1 

Jorhat ( ordolo1 At ., 1976) . 

tr rk out tb s 
cJ. • pt " ao 

to b. poa 1b1Ut1 1 of ucc aatul in~ uction 

t1 a in 

h • 

tW. • 

p 1 •• y th ~ diff ent 

clta t of urn1 t 

• 
t ber. wh 

bia eriod. 1 

t umi 

r :tur w 33. 5• 

Ua ' th 

,2.6•c 
wint r :t th 

th1 

27.8° 

bJ.llo 

he 

b. 

0 th annual r 

rJb1 b.\111 ty. 

. tbl on tb. 

~ r a . 3• • 
t durin th • 

22. 4 c. h re 

c b r to l'"Wlrf· 

QIC&j"-AAUilwu t . p r ture t um1 :t 

14°C t umsaw t 

thi 

1 oocura. 

t 

• 
er 
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bout 2150•• he r .ny • on extenda trom 0 ept 

Tbi p r1 1a ao en c riz 

hillo dur this a on th 

w . 22. s•c and th 

h 1d1ty. t 

axim\ID t er ture 

oweve.r1 winter in Sb1llo 1 severe and extenda trG& v er 

to Fe ruary th an ~ 

ontha With 

20. 2•c and av r e min.lm\D of 13. 5• ( 1 . s .l. ) 

c . p 

t 

d • !Yi<iu1a£• er t at for 

ermin. :tion 1n p tr1-d1ah a on o1 t h ta 1lt r ap r ov 

thin layer of cotton ool. hre r Uc tea ~ . h th 100 

• ••r done for h tr taent. ermination teat 

concluded atter 45 • • 

(i) G rm1 t1on test t 15•c con tant t 

rna tin p r tur r don under t 

eith r un ar 

ot d k.ne or war subj ct to a br • U ht d 16 hr • 

In th 

co1ne1d w1th lo t 

(11) In another exp 1m t • tar differ t tor p r1 

were pl cad in d k t thr 1 • t 
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20•c an 25°C t e ............. ~~. ...... ot 

1,., s•c, 20•/25•c 20•130•c. T • a .. IROIO er t :t 

hi t er tur for 16 h.r • r t r atur t r 

hr • . 

Indlvi4uala o th • r 

rata in 1971 t Shillo , 

ew Zealand. Unlfom · hoota obt t 

e trca youn r ch w re pl :ted in polyth el.·-.. •• 

( 30 x 10 em)· till w1 th q ortiona ot soil 

ur • er not t~ root! p tt rn of th •• 

aft eight w _ s und r hillo cond1 tion t 

v.~>t.o~..uv ot 15°/22~ , t r oted oot w 

tr 1 ted t hr it ov r itudin • 

(1) urn.lh t ( 100 ) , (11) Uma w (5!50 ) (Ui) bill 

( 1500 m), durin . D c ber 1978. G"owth er 

t t umib t t w after siX week ot 

t ta e v ry poor owth. Only t bill o erv 

t1 r f wth r iod. l the 

10 tJ.m • 

v~•ut~~n• cone tr tJ.on o the 1 t 1 

) colorim tric ly ( rua 

etic 1cl 

into olution 

edry o r · 1 

ter r ! pit tion 

:volv 

mJ.xture c ol, 

~ ... ~~ the ycoalk o14 

purification. 
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oil 

coll ct 

di r t s1 t s ( 10 repli t ) r 

d th o~ 10 • 20 • p o th oil w 

d t rmi d 1 ctram tric ly 1n tr ah s 11 1 • h 

r oil pl war ev d ator for 

ch.o:::!I.U...I .. ~CJU... an y ia. The ch c y es ot th soi l 1 

wer don by st procedur by J ck n ( 1958) 

d len ( 1974) • Total n1 trogen w . t 

thod and ~· 1 ble no~phOrus ~ d t rmined color ly, 

us hospb~ ate 1 ethod. ch e le ot s1 • 
I 

calci and m gnesi ere extr cted by 1 aching oil w1 th 

1N oniun c t te t pH 1. Pot w ••tJ.JD ted t1 

hotometric lly. Calcium and m w re d t rmin 

titr tion ethod usin !ochr l ck• T and Patten 

two indio tor • 

o11a 

The soil 1n 1 tb.e ai t a er acidic in 

r e of 5. 4 to 5. • , phoaphorua 

content r 1 fie tly h1 h r in 

th ot r two s1 t • oil in urnin :t in 

nutrient , cept 1 h d 11 btly hi er nospbo 

than th t tr h1llon ( bl 5. 1) • 

• 

y 

t 



able S. 1. Anal.yaia of the oil fr diff rent looaU tiea 

at c11:f!arent a1 ti tud a 

Locality 
P(ppa) pH (" ) 

blll ,.,. 0.18 18. 61 
!,0.16 +O.O, - +4,.ga -

Um.-w 5.8 0. 21 
!,0. 14 !.0·07 

BxcbaDie le buea 

Ca 

0. 23 
!!). 06 

0. 21 
!9·09 

0.16 
!$).04 

(ra.e. ) 
It 

0. 47 
+.0. 04 - .. 

o.,4 
.o? -

• 
0. 31 

+0 03 -. 

84 
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Seed germination& 

Both the species behaved 1n a aimilar manner with respect 

to light requirements tor germination. ~nus germination waa 

very poor under total darKness, at a constant t•pera;tura ot 

2'•c. Under alternating temperature regime of 15°/25'C, nowever, 

germination was soaewhat higher und.er light condi tiona -whereas 1 t 

illlproved markedly in total darkness compared to that under 

constant t.mperature oonditiona (Table 5.2). 
~ 

. ' 

Germination ot the seeds of both the species improved with 

storage. Further, garminability of the seeds of both the apeciea 

were hi ghar under al ternatin,; tempe ... _.,ature regimes than at constant 

t.aperature. Of all the three altenldting temperature regimes 

tried a wider fluctuation with lower temperatures was found to be 

optimUD for seed germination (Table 5. 3) • 

Growth yield: 

:& 

The cuttings fr011 young and mature branchos raised at 

~billon& showed after eight weeks that rooting waa markadl1 lower 

in mature shoots than !or young ones (Table 5.4). 

Gr~h pertonnance ot both 2• A,aciniatum and :!• avicu1art 

were very poor tmder i3urn1.bat and Umsaw condition. i'he individual 

of both the species showed stWlted growth, and tile leaves bee•• 

chlorotic withiD a tew weeks of their introduction to the field at 

tbaae two sites. Therefore, at these ~1o sites plants were 

J, 



P J.e L1 :t ccm4i t1o 

L1 ':t/D 
• 1actnt :t\a 

Total clark 

• 
total dark 

t dif.f ret t r :tur 

Ugb.t condi ttou. 

"l._ ..,..._r ture ( •c) 
,,,25 
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p let 

t cU.t!erent t per ture eepaea atter cU.tteret 

atoras• perioda. 

T (•c) 

1.5 20 25 15/2'J 20/25 20/~ 

4. , .6 8.5 68.5 ~., 22.7 
+1 . 7 - +2.8 - !"·2 +13.2 - !,3. 4 !Jj.1 

• ~ac1D1atla 24 10.2 8.7 15. 7 72.1 41. 38. 2 
·+2 , -. !_3. 2 !3·8 !.9·7 ,!12. 3 !,.8. 7 

52 18.4 29.3 fi·2 86. 2 46 • .5 42.1 

!-3·' !{1.2 .t.• · ' +11 . 0 !.9·' ,!12. 2 -
0 2. 8 ?.a 34.5 21 . 3 25.6 

+1.4 - +2 8 -"· :,6.7 +4.5 - !-5·9 

s. 8.'11C\4are 24 0 5.2 13.2 57.1 "·" 27. 
t_Z. 3 !,3. 5 -·' ;,t10. 3 16·' 

52 0 18 . 5 28.4 94.3 64. 5 38. 2 
~., .t5·8 .,,.4 - !,11.2 !.12.6 

8? 



' 
T&ble 6 .l.f. Btt t of 

peel 

• lacintat\8 

• aviculare 

~ !• .-.~AM~~~a.=• and • AWI¥MioW.a 

cutt1Dp. 

Root cuttiD - UO 
M :ture Y 0\ID& 

11.2 
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harv st t 1v we s o:t · owth.. o ver. t b.1llo 

both th. .sp c1 av ood rowth yield. In g neral, th 

gro h p rto ance better c 

to that of ~· How y r , solasodin 

w hi b. r in _ . . · v1s;ular£h t hough ol odin y! ld 

h1 rfl r in §:• lac1n1at!.p ( Tabl 5. 5) . 

DI U SIO 
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g rmination 1 a cr itic phase in tbe st blishm nt 

of any ci (Cl ham, 1956J akr1 bnan, 19 ) • Light and 

t r tur e two critic 1 f ctor often plio t or 

oontrollin 

1961) . t . 

roat. to be adapted. to low tern tin t 

p r tur re s , w1 th better g rmination in 11 t than 1n 

d kn s • ilar r sul. t w1 t al t mating t p r atur r a 

r also r por t by akhloo (1964), wbil ork1nt1 th 

Similar obs rv tion w 

(1971) in th c o 

m 

oth. _. 1 ciniat\ln and _. 

t 1 tb. t hr it • 

:vicular_! r c 1v 

ho b. t h oil nutri t t tu of 

t h th.r i t w r 11 b.tly di.ff r t, no .lrDport t nutritional 

t otor could • .U.1 tin plant owt • Tb. 1n th 
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owth yi ld o.f both. th ci at low r and hi h r 

are likely to be rel t to tb cl tic diff reno se 

t!tud • 

th 

tamperature a the determining factor for dlff rences in wtb. 

Th ae two t rper te c1es n tive to w Z and (Crus , 1973) 

obViously requ1r low r temper ture cond1 tion for t ir proper 

growth. The oor growth. performance, and chlorOTtic 

ance of the leaves of these two species may be at le 

due to th higher respiration r te as suggested y • 
( 1970), lfblle working with t1tud1nal r c&s Of ~IWIIIII*i 1tYJ,a11. 

orcioloi 

er 

J orhat condi t1one wnere a Ung transplant ~ion dur ov ber-

Dec ber reaul ted 1n better owth compared to th t clone 

during January: arch. It may also poa 1bly relat th 

dif ranees 1n the clim tic oondi tions t th tim when exp r1• 

menta were don t J ornat. If thia b o, then h wth per-

ye to year 

depentU.ng upon nuctuations 1n cl1m tie condJ. tiona. 

readily produced roots while those fran matur t r ul ted in 

poor rooti and thi sup orts tb. 1nd1n a of ordol 1 • 

(1976) . 

Under hillong condition though olaaodine conoentr tion 



w slightly higher in th l at tissue o! ~· v1culare than 

in_. Aacin!atvm, th ov r 1 yi 1 t ola odine s higher 

This is due to h.1 h r dry att r pr uct-

1on by th latt r. Th pr nt r sult on solasodin cone 

trat1o lao av lower value th th t report by astry 

(1973) at J u, ordoloi ~ • (1976) at Jorbat. 

1 t 1 intere t.ing to not th t 1n • lag1!)1a~ 

92 

fluct tion 1n sol odin cone ntr tion occurr to 

r y wnere b t e n 0 . 65 to 1 .5~ try, 

1973) and Oe95 to 1. 15 t Jor t (Bordoloi . , 1976) . 

It _y also b not th t Kapoor Kapoor ( 1965) whil work• 

With §.• av&cul t J - u, r 

thi spec1 s . Bes1d , during tb 

rt d o.e6 solasodin in 

r sent growth tudl t 

hlllong, th solaaod1n concentration was found to not 

aor tb o.~. h var1 tions ay b du o v io 

t tora, uch p riod of cul 1v tlon, ro-cl 

ions erenc s in oul tur 1 pr ctice • Tbu tho b, 

tb owth of both_. _ d _. r 

CDar lng under 'hillon c ndi tion, ttl ol odin Yi 1 

rly low. 

~II:IA!~ ~-~- A1 t . and ! • 'E(ircW£1 Forat. • two 

uotlc apecicta Dd..ta to the Auatralian region. 1ng the 

pr sent studY Gfj att pt waa made to explore tb.e po ib1U tie a 

o:t ~Ueeeaetul introduction d cultJ.vatlon of tbas apeciea, 
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by ng th t 41 t r t t1 tudea 1n Megb.al th the 

epec1 to b adapted to low tam tins t per · tu.r 

re • 
Youn at 

th b tter ge.nDJ.n lt1on 1n light t~ 1n darlma · • 

cuttings ot both. <the eci re.p1<lly roduc roota • 

wbJ.lo tbaae .trca matur stem re ul t in poor root 

higher al t1 tudo both th g :ve good growth • 

wh11o . :t lower t1 tude vert poor ovtb. occurred. Though; 

oil nutrient at t~ o! th tbr • altitl ea ltere aigb.tly 

ditfer tt no 111po.rt t nu riti f ctor co d 

ant o h. The cU.f! rene in the gro h yt ld f both the 

spec a t lo er high r al t1 t • likely to 

to th eltaatic di£teranee th d ~eratD1ns 

tact r for differoncaa 1n o h. tb h o both 

tbe p c s er ncouraging under th • long con · tion, t 

olasodine yi ld f . Illy lo · • 



CHAPTER VI 



ITROG , OSPH US 

==~ .....,.,......--ioiiiiioit AIT. 

I TRODUCTI 

TRITIO 

• avieA t or t . two 

important sol odine y1e1d1n species native to ew z d . 

C rcial cultiv tion of tb ae speci s b ~• b 

by different workers, 1n Ruasi (Sinicin, 1963), 1n 

Ze and. (Fryer, 1972) and in Indi ( oor and poor, 19651 

S try .11 • , 1973) • Th oid occur · ainly 1n th 

le ~ s and fruita. Tn fruit b high r ol odin content 

than le ~e• but conatitut a a 1 r proportion of the tot 

ot the plant. Thus, th 

-" ~19\Qart more important fr011. th commerci point of 

view ( ann and Lane ter, 1976) . Further, consid r bl 

vari tion in alkaloid cone ntr tion h ~ b en report in the 

liter ture. G ograpbic and clim tic strains, cul tur 

practice , all h we b n shown to affect 

tion ( tht .11 .ll•, 1964) • 

aloid cone tr 

bliahed reports on th min ral nutrition ot th ae t 

species ar · r strict to fiel d fertiliz r tri ( ry r, 

1972J Crush, 19731 Bordoloi _!. al. , 1976) . In uri trial 

1n th fi l d don t J orhat, appUc tion of 40 k of nitro en 

p r hect e of n1 trogen w found to optim\111 or growth d 

94 



ve how.n th t n r nutrient • 

U r tu­

to 1 lu nee 

cw..r-.CI.I.· oid concentr t1on or 'by 1nfluenci srowth p tt 

than tbro h any direct eff ct (Crush, 1973) . 

d olam.g, it w nown th t in th .form r s ec1e 

concentr t1on incrQ'ClU:JIIII"" with the incr ase in n1 tro en level 

1n th 

tb t 

d1 , WI\ re it ere 

l the plant eel s o not r ct in th 

ec11 

• 
c tin 

to 

1ncr n1 trogen f rt111z t1onJ 1. • · · tb an 1ncr • 1n 

k o1d b1o ynth.esi ( o ok1 J1 • , 1915) . 

and cul tur exper ents us1n 

ot of 12 d1 t r and twenty ays • old un1 o 

Ung of _ . <iiiiio-.-liiliiOii ..... 

eds. pots were r 

tic 

ized 

on nutri nt 

the roce-tr 

dur ry H witt ( 1966) • 'ter the s lin wer 

transp~ant to th pot , 100 1 of the propri te nutrient 

solutions · er d to th ots ery al t rn te day. oe in 

th sand in th ot w lut by us t ter 

follow by 500 ml of d1 till d ter. 11 tb 

we . r plio t !1v tim • · Pl. r lo to ow tor 

10 eka, tw en January to arch 1980. h. exper nt w 

95 
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pe.r.fo.naed in a . aaa bo protected fr wind and dust. The 

plant wer e exposed to n tur 1 diumal f luctuations ot U t, 

temperature and humidity. 

he composition o the nutrient olut1on w 1c ly 

th t t 1ven by Hewitt ( 1966) exc t tor th 

cb.ang intr ueed tor th lel' 1 ot n1 trogen, phosph.oru.s and 

pot a1 ( R · akri shnan and K , 1976) . In tb t1rst expe-

en w provided t 63, 9S and 133 p by v in 

th oun o o3 1n ttl nutrient solution, without y 

e pena tory o an e 1n oth r ts. In th second ~eriment 

hosphorus • provid t 4.13, 41 . 3 d 123. 0 ppmwithout any 

ch e 1n otb r nutrients. In anoth r xp rim nt tbr • 1 vela 

of pot ss1\1Jl, 7 .a. 78 and 234 ppm er obtain tb.e 

oun.t of O,• In order to k p uni.torm nitro n 1 vel in 

t ri s c ens tory chan es in tn oun of 

• •• 
In th nitrogen and p t 1\lll r1 s of nutrient aolutiona 

pH adjusted to . 5, but in ttle pho phorus s ie 

nt ed t 5. 0 to voicl r 1p1 tation at h1 er phoapho-

rua lev 1 . pH of th nut.r1 n 

nm ulphuric id norm 

appropr1 te ount of od1 

adjusted 

a~~~- hydroxide, 

us to c pansate 

for th dition of ~ulphuric cid (, akri bnan KUDar, 

19'76) . 



itro n _ th 1 

cro--Xj 1 ahl th 

t rmin 

d the tot pho pho 

colorim tric lly 1 th pho pbo- oly 

9? 

tnocl, 

pot 1 w 4etermtn lame phot trically tollowln the 

procedur outlined by len ( 1974) . 

w urad color trio 1y ( rua .!1 •• 1965) ch 

.lnvolv xtr ction of dry pow er d erri s with 

lcohol, c tic c14 d t r d f1 1Y r1n 

ixture ot 

th lyco-

~ .. c:a.a.o1d in solution aft r pr cip1t t1on d u.r1 1c t1on. 

ei y1 14 

lev l o 

f r nc s 

• 
n 1 1. 

io t ly hi er 

hat of _ . In 

both th sp ci s shoot/root r tio th incr • 

n n1 tro en lev l in the • l roved 

witb incr in nitro l vel n both. th 

p 1 • o s1 f1cant d1ff r nee re notic 



0 c1 th. u t of ni o n in 

n... t in oth t hil ol 

ali htly 

m d1 , this in 

pos 1b1lity. 

bowed 1gn1.fic · tly 

r to t i 

or 

ol odin yi 1d obt 

01 

h r l vel ot ol~,I\A.Ane content 

, t o n h ff rene 

t lev 1 o nitrog • 
t p nitro v 1 

-· in '"' • this was obt ned t 

h.1 st l vel o nitrogen. Ho v r, y1 ld · tu r1n 

-· W2il. 1 in 1 th tr nt ( ble 6. 1) . 

.f.tect of varied 1 vel o pno pborus on _. ....~~;;.u;a 

........................ . 

h dry w 1 t Yi 1 o oot o t 1n . otn th. 

s incr with inor ho horus 1 v 1 1n th 

• ow ver, no r n r ob rv 1 b t t h 

two ci xc t or th root yi · d t 41 . 3 p pbospllorus 

l vel. L yi ld so follow 1m11 trena. ·no t/root 

r tic in both h ap c1 1ncre d tn th 1ncr 1n 

horus l v l . ow ver, in both. tb. pec1 a er c 

n th dl db.! rtr ent o pb.o horu re 

98 

not 1 ficant. olt phos ho 1 v 1 w not 1gnif1c tly 
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T ble ~.1. E~tect ot vari levela ot nitrogen an the 

growth, yield and aol odtne content• ot 

-· ).U&S!ER and §.• mg,ul.arl 

Levela at nitropn (ppa) L •• D 
p•0.05 

63 133 

s. lac1niat\D 2. 29 3.47 4.45 
hoot yield 0. 36 

(&)/plant s . aviculare 2.37 '·'' 4.83 

s. laciniat\ID 1.,, 1.64 1.92 
oot yield 0. 23 

(s){plant s. av1culare 1.43 1.69 1.'18 

s. lacinlat\a 1.696 2.115 2.317 
Shoot/root 0.42 
r t1o s. av1culare 1.656 1.982 2.71) 

s. lacin1 t\D 1.17 1.83 2.13 
Leat {1e14 0. 31 
(a)/p ant • av1cular 1.31 1.9, 2.51 

s. laciniat\D 3. 261 3.863 4.2,, 
ollar Ni• 0. 89 

trogen (") s. ancul • 3. 210 3.73' 4. 249 

s. laclniat\a 0. 28 0. 39 0. 31 
Sol od1ne 0 .13 

" • &V1cul • 0.41 0.52 o.-so 
s. lacJni t\a '·' 7.1 6.6 

So1uod1ne 2. 3 
yield <•B>/ 
pl t 

• avtculare 5.4 10.1 13.0 
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I 

f ted du to th !ncr 1n phosphorus level in th e 

urth. r, t~s not si 1f1c tly ditfer nt in th. t 

ap ci s . ol odin cont nt 1n the l v s so follow 

aimil t rend that ot !oli phosphorus content. r 

observ wi h h 

incr in ho phorus 1 v 1 in th m in ot th 

0 1 !cant differ nc w r notic d b tween the two 

r ard1 g the yi ld of ol odin in y o th. .r ......... ..&&& ... 

(I bl 6 . 2) . 

f ct of v ied level of _pot siUD on • 
' -

-· 

ci 

ci 

The dry•w 1ght of shoot d root incr aaed 1n th 

-· d -· fVicylare with incr sing 1 1 0 

pot 1um in th medi . • Ho ever, no si ic t fer nee 

r not d b t een th two p c! s in y ot the tr tmenta. 

Leat y1 ld per 1 t o follow 11 In otn 

th.e ec1e lhoot/root r tio tncr as with 1ncr 1n pot 

ium level in the edium. Howev r, shoot/root r tio w not 

found to incre e at 234 ppm otassium l v 1 than that t 78 

p level. Foliar potas 1um l v 1 1ncr ed with incr in 

pot s1 cone ntr t on in th m • ho ver, no sign! !cant 

d1f.t !' nc s w r ob rved etwe n the two p cies. In oth 

2• lac1n1atum d • av1cu1are sol od1ne cone ntr t1on 

• 

• 

d or ed 1n th l av w1 th. th incre 1n pot level in 



T :ble 6. 2. . teet of v 1 levels of phOspho ­

yield an4 aol od1ne content of_. '*ll~GM~~~ 

Levela of phoaphorua (pta) L. • 

~.13 ~1.3 123.9 • o.o, 

s. 1 cJ.JUa 2. 01 4. 12 ,, 
hoot yield 

( )/plant • avicul e 
0. 4, 

2. 23 4. 36 4.96 
• laoiniat\a 1. 43 1.56 1.8, 

oot r.eld. 0.19 
(g) / p ant • avicul 1. 60 1.7 1. 93 

s. lac1n1 t\D 1.40, 2.641 2. ,,, 
boot/root .~ 

ratio • avicular 1.39(. 2. 491 2.569 

• 1ae1n1atla 1.31 1. 63 2. 82 
Leat yield o., , 
(g)/plant • avicul.are ,.,, 2.08 2. 2 

• 1aci1n1 t\a 0. 31 o.,, o.~ 
ouar fho .. 0.1 

phoru ") • uiculare 0. 27 0. 31 0. 39 

• lac1n1at\a 0. :56 0. 32 o., 
oluocUne 0. 21 

• aviculare 0. 38 0. 41 0. 41 

• 1ac1n1 t 4. 7 ' ·~ 9.6 
olaaodlne 3. 9 

Yield (aa)/ • aviculare 4.1 6.4 10. 2 
plant 



:ble 6.,. ,. 

boot Yleld 
(g)/plant 

ot r.•ld 
(s)/p t 

boot/ root 
r :t1o 

Leat {!:14 
(a) /p :t 

oUar,4o 
at ( 

olaaocSJ.ne • 
olaaocUD 

1 ct o1 var1 lev la o potua1\D on rrPm.rP.b• 

71 14 and aol ocl1rle cont :t ot • ..,r.aul&:l.l~ 

l.evela ot potua11a (p )L. .D 

?. 7B Z34 P-().0, 

• lac1Dlatla 2.76 4.42 4. 1 

• .• 28 
o.,. 

• av1cul.are 2.~ 1+. 59 

• lacinlat\111 1. 4, 1.68 1. 73 

• av1culare 1.~ 1.81 1.89 

• 1 1n1atlla 1. 904 2.6,, 2.180 
0 . 34 

• av1cular. 1.,, 2. 354 2. 426 

• 1ao1n1at\a 1. 52 2. 69 2. 82 
.• 

1.34 
o.,g 

s. 1culare 2·. 1 2. 

• lacinlatl.a 0. 82 1 ~01+ 1.08 
' 

0. 11 
s. anculare o.n 1. 11 1.19 

• 1 :J.n1 t\11 0 . 1+2 ·.,, 0. 30 
0.12 

s . 1culare o.lt, 0 • .31 0. 21 

• lac1n1 t\11 6. 4 9. 4 ·' 1. 
yie (ag)/ · • aviculare 6.0 ·' 6. 1 
plant 

102 
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• In oth t apeci uaca.~·~ yi ld of ol .... ,.,...~ .. .., 

d tun d t 78 p 1 vel of pot 

d olin t hi he t ot level ( 

CU ~I 

d tn y1 ld 

le &.3). 

It i Vid t fr 

ci ~ dl.d not 

h. proaant r ult tc .. t he two p 

:fi ·~antly 1n gro h yiel in r onae 

to n1 ~o n, no p o ot nutrition. h o· b 

1 ld f t he two s_peci 1i .. rov d th il'lcre,.. 

nt t tus. Thus, t o oloaely ral ted p ci s s 

11 respon o ·er en., b.ospbor-\181 d 

tion this is to 1:01 exp ted th peci 

to h v div~rs. colo c l r uir ents ( dell 

197 ) . This, •owev , 1 i n contrast t t il o s 

olo lY rel ut it diver e ol 
cz. 

-· ochrowca ( .. _1_, 
Gupt 1972) . 

utri• 

nutrt-

no own 

on 

Foliag roduot1on is an por ant ch ct r1 t1o o 

_ . and _ . t s org i th chi ource 

for ol odine Yi l d. Thi a p ter of tn s 0 

s ow • posi t1 v r-el tion llip w1 th incrf!ase in th 

nit ogen phospho n _ h.o h 

r po s of th t~o s eoie w1t h re ot to 

r ion in the l ti su w, · .found to ! r t . ol 
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t r :t1on in th l t s u of _. din 

t tl',g,..~r:nt ... ,rllt • urt t' • 

nitro n · d pb.o b.orus ro tmenta d1 ot 1 

o1 odin cone ntr tion t diff r t 1 vel • 

n co centr tion r ed 1 fie tly _t hi 

1 "' 1 • ow v r, yi l d r 1 t incr 

t high n1trog 1 1 ~ ls. 

t 

y 

t to d cl1n t t e hign t ota 1 

ow r, th i 1 

l vel 234 p in 

th , 1n otn th p c1 • 

Incr 1n n1 ro en cone !!'ltr tion in th incr"'" .... Rn 

dJY- i t y1 l of sh ot, 4.13 ppm 1 l o 

vi ently u t und r th 

foli phosphorus l ev ls v 1 d l'ttl bet 

d l1 ve no 

n the cxp r!mcntal or a1k oid yiel d 

r 1 t With dry m tt r produ tion. Thu , 

in reas dr:,r tter yi l d is li ely to incr 

t 

r eon J.nJl l r ork o 

ush (1973) . 

E li r r ult o ru 1973) d to 

i on t 

ta, 

• 

clo ely 

:t th t 

• aloi yi 1 

old s 1964) 

:t tbe 

r ons · to h.ospbo ot y th s t ·o ci 

neither eons ~ t t or 

r o e to otassi 

k • In oontras to this , l th. 

ol o ne y1 l d cone rn 
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1 not so 1 ll ark d (tho h l yi l rov d y t 

th pota ium 1 v l tri d h ~ ) , th respons of th t o 

p c1 s to pho phorus nutrition 1 "fie t. 

1ARY 

The ef fect of different lev ls o! nitro en, ph.ospnorua 

and otaasi\l!l on the t;rowth. end alkaloid ccumul tion in 

•orat. 

ated under aand culture condition. In both tb.e speclaa dry 

&ight of shoot and root incr With 1ncre 1n n1tros 

level in the lledJ.ta. olaaodine content 1n both tn apeci a 

improve slightly wi tn 1ncr aae 1n th nJ:trogen leva in the 

raedita. Max.lam sol odin yield waa obtatned at low r 

n1 trogan level in _. lag1piat111 Wh.il.e in §.. av1c~ar• this wu 

obtained t higher nitrogen lave~. Howaver, ol odin yield 

wu high r in i• tVicy;J.tft 1n all the tre tmants. oth tb 

apeciea av good r sponaea with increase in phosphorus 1 vel 

in the medi\11. Foliar phosphorus level was not a1~1c tly 

affected due to tbe increase 1n pboaphorus level in the m 1\D1 

aolaaodin content also .follow a a1a1lar patt rn. ow er, 

aolaaodine yield improved with additional phosphorus level in 

the 11ec11ua. The grovtll yield of both tb speci a 111lproved with 

increaae 1n the potuai level 1n the m di\8. In both tb 

peoJ.e aol odin concentration decrG e4 w1 tn inor • in 

pota.ai\8 level 1n the mediua. The r aponae of potaa 1\11 

tar u aoluocUDa yield wu concemecl wu not well markecla the 

r aponae of the two p ciea to n1 trogen and phosphorus nutrition 

w Ai.:rn:t~1-c:ant . 
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