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Turneris, SUEOUNS SOMMSNIGA VAl. Syn. Supguma leesl k.
18 sn ispertent sples exep of India. It is an evest peremaial
m.mmrmm--u-nt. The thisemss are
eutensively used a8 & very common spdee in countries like
mmmmum It i3 uwesd direstly
u“-u”hul”mnu-m
wmm,nmmmwam
solvent extrasted oleoresin sentaining & major pigment,
ourcunin and essensial eil. Cuzeunin is the prinvipal
mmuumtmmmmmm
to the turmeric shisowe. The dried rhisene contains searly
4u1”ﬁdMﬂ3htmumm-
oil,

1. T™he crop, ares and production

Sesides India, the werld's largest produser and
eperter, it is sultivated in other Asian cewntries like Chins,
Sekistan snd Taiwan. In India, the aves uader sultivatien
as well as the production is steadily inavessing ewvery yeer
betense of its high espors value, The ares and production of
turmeris in the country were about 39,000 hestares and
M,MMW&NMW&. This had
Wun.mwunx.mwmmr
for the year 1970-71 snd 99,000 bestares and 210,000 tennes
mmymmwun_-u. Thus, betwesn the pericd
of 1960-61 and 1980<81, the aresa and predustisen of turmeris



Mwhynlntm“m’tmwmm
l.umuvurmulo»nm. Searly 90 per oent
amﬁommmmmmm
mumnnmmmw During
mg—umww;x.mmnmu
velued at Bs. 63.1 miliien. Euports were maialy to USA, UX,
Canada and Middle Bast countries.

In India, mmmmm-m
m.m,mm.mm.mu
Resala, mmm.mmumm
mwsmmummmm
mmuunmnwmm ™e
mmqmummwm.m
umn“mmsucmn_m.m

per DESNG OF lower. umumuuuum
“mmhﬂosmmdmmmm
(Mﬂu&m&liummmmutu
high cuseunin esntent. In ‘he majer turneric predusing
mummmwnm-ﬁua
wradistonally sultivated a8 & DRGNP, Mt due te pressure
udﬂv&lﬂlﬂ.ﬁu”ummﬂtmun
intererep aleng with other twes aad plantation creps,
muummm-am



2. Malsiple szopping Systen

The shortage of cultivable land and the need for
nainising food produstisn per unit lend ases, renewed the
interest ia the muleipls creppiag systans (Beste, 1976 and
Creocketon, 1976). Multiple csepping, growing of mete than
one arop simltanscvely (intereropping) or sequantially
(relay-crepping) on the asme land is an ansisnt farming
practics in the rainfed avess of uany tzepisal ssuntries in
Africe, Asis and Latin Amerise. However, the sedesn
concepts of sultiple oyopping are of yecent origin (Pependiek
25 k-, 1976). Andrews and Kassan (1976) defined it as “the
insensifiostion of cropping in spase and time dimensions -
growing two OF RONe GFOpS on Whe sane fiald in & year®.
Severs) yeseasvh programmes are undesway to svaluste diffesent
sultiple cropping sysevmms in sountries such as Malaysia,
Mmilippines, India, Teiwen, Bigeria, Mhedesia and Columbia.
uuanMndm“d
culsivabie land, multiple csepping prastice is getting ssre
importanee in nany ASian GOURIFIeS. INtENGTepping or other
systens of multipls evopping impeeve produstivity and increase
net income per heotare, conpared with their respestive mone-
cultures (Andirews, 1972 Silley sand Oeize, 1978; Bnyi, 1973
Pisher, 1977a; Santa~Cecilia snd Viaira, 1978; Casderc and
Ms Collum, 1979; and Ras snd Willey, 1900). Apert from this
yield sdvantage, the nest isportant faster for the preferenss
of sulsigle srepping % sole cropping ameng the small seale



mumwmm-mqu
M"WMQM“W. 1978
and Reo and Willey, 1980).

3. Yield afdvantage of intevurepping Systen

mmmdmm
wmuumww.&m A vary
well sesognined situation in India inslwiing the scoowst
based intesercpping systums is Yhat the intevssuppiag must
anmwﬂummmmmunm
CNOP. UnSer sush & siwation, an additienal prefit is
cuarsnvesd even if thess is neminal yiald of & sesend erep.
mummwmumm
at seninising yield of the sessed crep without refusing yisld
of the sain ovep (Willey, 1961). %he yield afvantage fer
uwmwuumo-m
mnwmmuhummm
densities or both {(Andvewvs and Nassen, 19%). An inden
mnmmmmmvugm
enit aven of land is the land eguivelent ratie (LER) whish
mum-nhMM“*mw
MMWQW“MM*&.
intesovepping (Nead and Willey, 1900), he LER ceapares the
produstivity In 20ssesepping with Whet in mecssuleure, with
valnes nese thas unity infisasing the advantage of intesr-
avepping. Fer eg., wnder esscaut based intererepping
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systams, LR values will be sore tham unity if the mosmal
yield of cooenut is unaffected, even vith ainimal yields
from second S¥Op.

7/ An yie)d adventage SIOn R 100ESCTUPPInRg SYSteNs is
achioved alee 4ue to hettar use Oof the growth FeEsUraes.
mmwwmmmmc
of growth resourees and vhen they are sultivated together
they ave abls to couplinent enth otYher 89 &8 o Mbhisve &
betuar overnll use of environmental rescurves than when
groun separately. The bast emploitation of an intercropping
systen cen therefors he through maxinising the degree of
complenantarity betvesn the somgonent ereps and sininisisg
the inter-orop csmpetition (Willey, 197%a,b). The cosponsut
crops with diverse growth habits haove besn demonsiraved to
be able w» abeesd plant nutrisnts or moisture at differest
Asyee of soll aod t0 intereept light, meve effestively
under the insereregped situation, thas ucder the mencoulture
(Domald, 1963; Loomis gt Al., 1971; Eassam and Stockinger,
19733 Dalal, 1974; and Trenbath, 1974). Ao effective
utilisation of altzogen een be netised in legume/non-legume
orvep conbinatisns (Aghosla and Payeni, 1972; acd Searle
25 A)s. 1901), The Gifferent factosrs whish cen influsnde
the insescsop conpetition and ‘complementarity’, thereby
affecting the yield sdvantage of interevepping csubinations
were vidaly iavestigated in pecents years. These include
population densities and planting pattern (Bvems, 1960p



varhalkar and Rao, 19753 Seets, 19773 Pisher, 1977bg
Freyasn eod Verkateswaralu, 19773 Estarajen aad Willey,
msdﬁn-ﬂm. 1981}, relative sowing time
(Mahew, 3901; and Fransis g} Al., 1962), and gmetype
evaluation (Andwews, 1972, 1974; Prancis g% al., 19783
Hawblin gy al.. 1976; Wien and Ssithesn, 1983; and Ras
and Willey, 1983).

4, Coosmmat based inteserepping systins

The ingortance of inteserepping for insvessing
mlmlmwunﬁlmhquu
early as 1949 by Alyer. Further work hod indeed stressed
1ts Anportensce in the Indian farming sywtens (Kaewer,
19703 Swaminathan, 19703 and Mahapatrs gt Al., 1973).
Although considersble wosk has been done en ansunl evep
sombinetiens only msagre infesmation is availshls sbeut
evopping syseess invelving perennials. There are many
afivantages for the intererepping syssens imwelving
perenniale. Neet of the perennials are planted with vide
spauing, tvemsmitting encugh light %o the gzeund thershy
allowing the growth of fast saturi™) Ssewals &8 intescreps.
m-‘um.mﬂﬁdmm
Mmmmmumum
invesowopped vith & tall parennial tres like scesmst,
wumumimmmmm
iowelving many spesies of perennisl creps. Bananns,



chillies, pinsngples, vepstahles, Ga0sava, peanves, uaise,
and cases ave semmenly istesovopped with pubber or Sossmut
in Malaywia (Dunsssve snd Bgui, 1970; and Dushparsjeh and
Weng, A970). Bost sreps sush &8 GASSAVA, YANS, VeSS
mm“mm-‘Ma banana,
pinsapple, aad different grain legunes are eultiveted
anuuwmmu
ndia. Eaix (1979) had made & esuprehensive review shout
e intensive multiple eropping with eosscuts in Indis.
Genes ond Gemes (1903) had discussed seversl aspests of the
csssast based interurepping sysvems ia Milippines.

The coseamt paln (Conen NURASAER L.} has an ewest,
eylindirical soem vith sa apieal crewn of 30 to 40 feathery
leaves, The ewvown attains full diamster by sheut sight
”“M““““M“m'
“Mnﬂuﬁ.-&lumeﬂ. Due te its
lasge evown sine and v awveid everlapping of lesves of
adsesens palns, receamended syasing for the sssenut in
tafta 15 7.5 & 7.5 5. Under necual sunegeuset cenditisns
the 1est sons of an afult csssant paln is esafined laterally
within a rading of 2 n fzen the base. vertisally, top 30 em
mummumammuun
oent of the functisnal FYeots Are Ceneentrated hetwesn 30
and 120 en depth frem the suwfase. The aves essupied by
ummmmnmsuns-uu.u-’.



out of vhish the aven of SStive FOot sens is enly abest
12.57 n? whieh censtiwte ealy 12.3 per cent of the tetal
avea cecupied by the palm, Thus, in & conventisnal
muw-un,umnmvnmu
the weal area is not effectivaly utilised by the SUoNs.

™he asount of the rediatien sransmitted by the

mm“wumnﬁopﬂm hen the
pains are sheut 8 o 10 yeaws old, the light transuissien
numwuwnnmdhmc
m.umm-mmwwn
‘yoawe of age. In subssyment yesrs, light tremsmissien
steadily ioerenses due to & UEFONSS in SaRipy GOVESRDe.
m_g_..ummmmuuwmou.m
light tranemission wises wpto 50 par eent (Nelliat gt al..
1976). The reflectancs of the Osgonut leaf can FeasOnAbly
umuummummm Apare
fyon zeflesting the light bask inte the smssphere, the
mmuummuummm
reflest ¥he 1ight in all direstions thereby centributing
uummmuwmuwuu
pals is gotting mavwred.

8. Bigicionsy of SelAr enISgY Goaversisa

I8 besones evident fyom the ahove dessription that
mwumuﬁommnnmmnny



GSALiNNG In & PUSS STARG O CEUUODE, TR QUEATATY &
solar radiation whish PEDStTRtas the GSO0NUE CADOpPY 18
nwmmmwcm
the plastation. Sssablishing the canepy light relatien-
ship and the guantifieation of the photesynthetieally
astive radistion (JAR) svailsble during the development
of oash erep Within an ARtersrup SYsten 15 very impsrtant
in ovelving idesl interurep ceubinsties. Basisally all
sgrisulsursl systems ave photesynthetis systems fox
hasvesting selar enesgy and their effisiency can be
asssssed in cterns of the effisiency of selar enexQy
conversion inte hicmass whish includes uselful end preducts.
Slashuan end Blask (19890} stateds ‘under conditions
where grewth is not sestrioted by tesperature oF by supply
of mutrients or water, semisom predustion of dry matter
.puc“mnmuwwmm-nm
ancunt of selar redistien’, The efficiency of selar smergy
cosversion ¢an be evaluvated on diffesent ways esnsidering
wtal avallable radiation ewer the yeaw, enssyy imput
mmmmnhmﬂumm
shle during the perisd vhen photesynthesis is direstly
centriduting tewasds the ssonenis yield, i.e. bulking
mmwumcmmum
(sihma, 1968, 19703 Coepar, 1970; Sswart, 19703 emd
woonis gt al., 1970}, Purther, the perfernones ¢f sash
czop can be analysed in terms of variation from seasen te
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season in the insoning selar radistion, prepertisn of this
sadiation invercepted and the eftisiensy of use of this
intencepted radiatisn (Msateith, 1977). It had besn
established that the zate at which oyep plants esowmulate

and nutrients are net limiting, oSt of the Cy-plants can
coavers 3 o 4 per ot of insident AR gud C eplants
about 5 o 6 par st or newe (losnis and Gevekis, 1978).
seees 9% Ak (1967) preticted that present agrisulswrsl
SYetens GO SOLVErt wpto & ueximun of § to 10 per esat of
e incident AR, However, nosual effisiensies reserded
oven in intensive agrisulwurel systens ave cnly sheut half
of this predistion, vhich peists eut tnmense peseidilities
Sor furthey isprevensst by hreeding or innovetive memagement
prastioss. ™he high daily csaversison offisisnny esssst be
saiztained thoeughout the vhele yeur sines the durstien of
the grewth peried and naintenance of & clssad cmnepy for
s prolonged period are the mais factess Wiieh detesuine the
sotal phoweynthetis predustisa, Nany plantation areps
osowing in the twepisal envircements, with & faveureble
senpersture and suffisient waser aveilsbility, eas saistais
s closed cantpy throughout the year, sush €rop stands ¢an
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allosste & fairly geed prepertion of their assinilates
 sowards the ecemomisslly impostant sisks (Cesper, 1973).
he eoffisicnny in tesrns of esonomic yisld is detassined
by the psopostien of the assinilates transfersed 0 ®he
esceonisally important sishs and the durstion of suwsh
transfer. Thesne (1971) repasrted that & grain yield of

6 ¢ ha"! gonvertss only sheut 0.7 per sest of the snmmal
enaugy imput, but 2 par omt of the energy ressived during
the pericd from ear energense o ripmning fer & seneal oxep
in Britain, In tuber, Xoot or himsnateus areps the
tzansfer of aesinilates %o the esencuisally impertant ergans
osn continue for & mush lsuger peried then that in the
deterningte sereal eswps, vhish moans & botter asvmal
onergy sonversion. It was seperted that in oase of &
potate arep in nowth-west Burepe, an yield of 13 to 15 ¢
dry matoer in the tuhers gave & sonversion offisiency of
1 par esnt of the aanual enesgy ingut, but this efficisnay
was a8 high as 3.3 por ot duriang the bulkiag peried
(Thesns, 1971 Watsen, 1971). Thas the energy Ssaversien
by agrisulsurel systems is censiderebly lower on as saowal
basis conpared %0 the petk values neted for daily prodwetion
sates. Only & fow erepe ave known to eusesd 3 per oent
csnvession offisiensy Guring Yhe grewing seasosn. The
pessihilities for insreasing predustion @8 therefere
nies, either by extending guewth Suretion or by effestive
utilisssion of seasonal ingut of selar enavgy or both,
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Several physielegisal and morpholegical femtures influsnce
" the efficiency of solaw enewgy conversien and pstential
produstivity of a crop, The genetic veriations aveilsble
An these parensters eas be suossssfully exploited in
hesiing progrenmes for ingvensed prefwstivity. Sush
gemetis variations can sasur in evop photesynthesis,
diswridution of assinilates, and Yesponss of QEROtYpes o0
envirenmental stresses (Cooper, 1978).

when the tallest eoupenant of an intevareppiag

. conbingtison sheove senplete demingtion over the aystem, it
offestively bahaves as & sele crep, In thass types of
intesorepping aywtans the WndErstorey GUNPOSSRLS interoept
the 1igh¢ that was net otheswise utilised (Pisher, 1978 ).
Sinee the csteomt hased intevenupping systems behave like
this, greater eare should be takan in the sslestion of the
gmetypes of the denianted ssmponent which ean grew well
in an exwiresnent nedified by the doninant owep, Gosonut.
™he restristed assunt of solar raiiatisn remshing the
plantation £loer may 1imis the grewth of such interoweps
whish are shade~intelerent in nature, Sinoce the degree of
shads wieresss of sonponent oveps is an impertant fastor
doternining the prednstivity of inteveseps in the cssomut
plantatisn, & thoswugh uwnderstanding of the inherent.
yesponses of GAfferent genetypes to low light levels and
the quantitative assessment of 1ight climate within the
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GMMmM.mmﬂnum
combinations for ccconut based Lntereyopping SYStens.

6. Grewth analysis as & el for analysing evep yield

mmmmdmw
mmmmumsuuw

m,nmmd&ommﬂdm
mwuwwuwm

ummmu~munmm- (haR)
“WﬁlMd“Mn.m
of new material. Watssn (1932) peinted eut that dry weight
Wp-uuw“mnmdmmu
mmawmwmmmw
sespiration, Gregory (1917} was the firet %o suggest the
use of this functien in growth smalysis and called it ‘ast
assinilation rate’ (EAR)., Brigys 9% A). (1930) brought
sogether thess WO 0ReepAs and poiated cut that AGR wae
mmumuumuwmnmm
weight, the lenf aves sasis (LAR). heredors, the analysis
of change in dry weight ocan be divided imte We parts,
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gizes, the saloulation of ROR, and sesend, furthes
analysis of BOR i terms of IAR and LAR (Watses, 1982).
mnmmtm.w.m,mw
nad dissuseed the offests of enviscamsntal fasters on
RGR, WA and LAR i thelr series of papers ca phywiclegical
and eoslogieal studies in the analysis of piant
envizenmene,

the rate of dry matter profustion in a stand (erop
Mm.m)mumnuunuum
sndem (AZ), COR Deing the product of IAX and WAR, Watson
(m'npuumwuuwln-uwm
Mmdnwuﬂmhﬂumumw
mnthu--mumunma
individual plant, and and proposed the term leaf aren infex
(22X) fow this measure. Watson (1952) meperted that an
assessnent of relative ispsrtanse of varistion in lesf
“uumnmummmm
mmmuuwmumm
pariod, He stated that the approprists nsaswre fer this
purpose was the intagral of LAT over the grewth peried.
mmmmam.umunuw
area duwation (LAD).

1o caloulation of the varieus growth analysis -
mlm“mm“&..-ﬂwum
bervest intervals has besa the stanfard appreash
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(alsseical appressh) fer most of the studies in this field.
Nere resently, verkers have tahen the advaatage of high-
spesd semputing fasilities te fit mathematisal funstiens teo
enperineatal data (funetiensl appreachi. Prem thess
funstisns fitted values are talien te derive varisus grewth
analytieal quantities (Hughes aad Presman, 19673 Hunt and
Svens, 1900; and Munt, 1983). Buttery (1949) get similar
resulss with the slassisal aad regressieon teshaiques eof
grovth analysis. Bventhough he regressicn teshaique
zovenied additional trestummt affsats due % yeduced
sampling eszer, it semscaled grewth flustustisss &
infiuensed by snvizesmental fasters in sene ¢irowmstanses.
Rellow gt 1. (1970) and Ms Collum (19701') had applied beth
toshnigues to analyss the gswwith of the seybhean and potate
reapestively, while Siveinmar and Shev (1978) evaluated the
suitability of the we netheds for amalysing the grewth of
the field growm seybemns. m—xpummmy
used to emmnine the offests of varisus agrencais treatments
1ike ivrigatien, mutrient supply, and population demsity
(Pover gt 4l.., 19673 Buttery, 1969; Dysso ond Watsen, 1971
Clarhe and Singssa, 1978; and Seett and Batsheler, 1979), te
2s0ess the yespense of & QeRStYps t0 & partisular eaviresment
(Nearn, 1969; Cosper, 1972), and %o evaluate the varietal
differenses (Vallase snd Mumger, 19633 Nesas, 19683 1948;
Buttery and Bussell, 19783 Censtable and Glessen, 1977;

et al-

“Mil"’.!. ™e slassisal agpreash of groweh
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mmmwuumummm
“Mﬁrdﬂmﬂﬁw”
oNgans o.g. potato (Swesnexr and Radiey, 19663 Nremmer
and Teba, 19665 Dyses and Watasen, 19733 Sale 197a, bg
Collias, 1977a, i and Ns Collum 1976 ), sugar best
(Watesn and Witses, 10693 lossh, 1970; and Olesh and
slanswsii, 1978), cesseve (Williame, 19733 Bayi, 207Mb
Hont g% ks, 1977 end San Joss and Mupsbee, 1903), snd
swest povato (Toums and Pusise, i968e; Tswee, 19713
mostt and O'nell, 19763 and Agata, 1963).

watsen (1982, 1900) and Slashumn (1960) revieved
the appliontion of growth snalysis for undesstaniiog the
physislogienl basis of variaticn in erep yield, Radfesd
(1967) presented & review of giowth analysis formulse,
‘hely Gerivasion and nesessery coadition Ser use. Ne alse
dlecussed the functiensl approash of the grewth analysis
and narvased the merits and Gemerite 20008iated with the
wo metheds, Fvet g4 Al. (1971) reviewed the csnsepts of
ummumw—am
smalysis. Svens (1973) disousced the principles uaderlying
various growsh snalytisal formulas sad their bebaviews
with shanges in the eowireement and entegeny. wile
seviewing the appiisebility of grewth ssalysis fer
mu.mwm.mmm
stated: ‘the greas sdvantage of sany of e quantities
mummmﬂummm
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mwumumaemm
integreted Doth Whrougheut Vhe whole plant and seress
substantial intesvels of time. To prefict this fvon the
mmumwmm'
invelve many Gangeeus assuEpRions®. |

ponald (1963) identified some of the limitations of
oan be used 88 & criteria of the effisiemsy of an individusl
Mnﬂm.mumpntm.uumyu
mmmmmmmmum
contribution from stremgly positive to negative valwes.
u..wwocu-memnmu
folisr envircament of variens layers of the canspy As
NODOBSETY. Under cenditions vhewe there is ne limitation
mmumn&-ummm.-mu
m,mmm~-umwmmqum
plants to istereept and uwee the light. At eaxly stage of
mm.uﬁa-ﬂlm.—lmmu
1imited by the swouns of light Antesespted by the arop,
ma—umuuewmmmw
leaves (de Wis, m.u-xum Trenbath and Angus,
19753 and Nomteith, 1981), e st large leaf aves indioes,
censpies with stwongly vestisal lesves had & masked
SAvVERTaDS. sonteith (1977) sugoested & new agproash for
grewth analysis whish will help %o avoid soms of the
aiegionitios sontyonted with the classiesl grewth snalysis
muwmummum
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uwm.mmmmum
brmmlﬁ-mﬁ&.m*Ml
leﬂ&ndﬂMﬂtmm
sbesrbed radiation 15 used for the photosynthesis. Adopting
this methed, Allen and Sestt (1960) got & linesr relation-
mmmwummucmmum
amount of the radiasien intercepted for the potato Grop.

7. Mhotosynthesis and yield .

mmmm“ummum
m.mmwumumuu
photosynshetic capesity of the individual leaves. Several
mmmmummuum-
MW.MMMNWt
mmmyummcwunmtm.uvm'
Irvine, 1978; Bhagesrs ot Ak, 1977; Maumey gt Al., 19783
snd Xuenemen gt )., 1979). However, the photesynthetis
rate Guring the peried of developmmt of cosasmisally
w-m'mnm%wcm. 19703
Rrishnamcorthy 9% Al., 1973 aad Pest, 1977). Harisen gt a)-
(M’MM“M.‘“MM
mmmmm:ymum. Basyrov
(1978) stated that the shoense of & direst relation betwesn
mwm“mmmuw
wﬂmdmﬂ“uhmm
mmumummu&ywmmsnu
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uwmmwmm.mn
vepeta:.c peried, ssnopy strvatuse, dak and light
mm.mumum-ummum.

The photesynthetic Fate of & leaf can vesy accerding
to the senditions towerds vhish it is more acclimatised.
mmummnmmm
strengly on their native habitat (Meestri and Besvos, 1977),
Plants are elassified inte ‘sun’ and ‘shade’ plants depend-
mumwzuuam-qumsw
(Bjockman, 1968). The ‘sun’ esotypes phetosynthesise more
efficiently in intense radistien, whaveas the ‘shade’
eootypes showed higher vate of photesynthesis in week
redistion. This type of phetosynthetie adeptation to ‘sun’
and ‘shafe’ euvivomments had been reperted for & mmber of
spesies (Bjoskman and Nolugres, 1963, 1968; Gavhl, 1976;
Clough gt a).. 1979 and Amaisage and Vines, 1982).
Soardnan (1977) discussed the cemparstive photesynthetis
mmd*m‘“'“ﬂm-ﬂlmmm
asdeptive features for the grewsth at different 1ight
incansities. Adeptability within & given genetype ean de
considerable, but Tange of adjustment varies dapending oo
the esndition preveiling in its native habitats. Adeptation
mmwmmmmn
u@tmmmmmummm.
Sunse (1983) showed thet leaves with highest values of the

photesynthetic paruncters for cath spesies vere often
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developed in eovironments with irredisnse levels below
saturation for photosynthesis, and lower air tempesatures
mmwwmm
for a given irradianse regime. allen gt al. (1976)
wm.uummummuum
mwm.mmwu—nm
mxmnamummummu
Wymmm. Apaxt fxom the
mmq.mwumum'@uxw
ummnuuuunuummmm
screening different genctypes for shade toleranse. Allen
gt Al. (1974) reported that the ratis of near infra red
radiation to pheotesynthetisally astive zadiation (NIR/WAR)
u-wmmcwuumunw
mmmmmuammdm
penstration of the ratistien inte the samepy. Suith (1961)
mummmumqnmumtm
mmwuummm
of shade ané demcastrated thet the light quality in terms
of the retioc of the Ted photens to the far-red phetons and
uﬁtchmimanmamu
quite diffesent ways.

8. Jaxsitioning of aseimilates

Although the dry waight inssesse is direstly related to
mw.mmwwum
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cooncais yield of meay erop plants is not the total erep
w.mmmummmm
partitioned among variocus plast pares, either for the
Mw&nm&ummmum
esconomisally impertant ‘sinks’ (Donald, 194683 and
sichiposovich, 1969, 1970). ™he asousslation of assimilates
in escocaically isportant parts is limited either by the
supply of assimilates ('scurce’ stzength) or the ability of
m'm'ummum(-uvmu In
cercals, the ear is the dominaat sink after snthesis. Ia
Mmum.mmww.mm
w.wmmhmt'unmmmm
mﬂm.nwmwu‘muuuw
siznk in the earlier 1ife cysle of these ETWps. There are
mwmmmmum:-
ﬁmmmumuwmwgummum.
mmxmmm'u-nwmmumtm
(Rewson and Bvens, 19713 Wardlaw, 19713 Dumsan, 19723 Jenee
ot 8l., 1974; Bvens, 1973b; Wareing aad Batriek, 19787 WHuhn,
19777 and Gitford and Bvens, 31981). Bingham (1969)
WMWWMNM&!“D&&
sseinilate supply and fastors withis the grain itself, but
mqucmmm.um
of thea may pwedeminate. The rate as wall as she duration
ummmmmuw
Wumm&w*m-. vans
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and Dunstone (1970) found that enhansed rate of storage
resulted in & greater allocation of assimilates te the
orain in the case of wheat. Daynard gt al. (1971)
seported that length of grain filling period rather then
sate of filliag vas the important detesminant of varietal
differences in grain yield. Comparing vhest, berley,
potatoss end sugar best, Watscn (1971) found differences
in the yate of storage, but final yields were most clearly
related t0 differentes in durstion of storage. MSpierts
(1974) ocbessved that low tenperature Sogether with hih
1ight intensity resuited in a surplus of available sarbo-
hydrate leading to & faveurable effect of & greater ear
cepacity on grais yield, Gibsen and Schewts (1977) found
that in sosghum, hybrids ashisved most of the yield advantage
by combining the higher rate of dry matter production of
one pazent with the effestive translcsation of dry mstter
to the grain of the other. UGifferd and Bvens (1901)
oonsluded that the phenomens in the ‘sinks' lawgely
detammined the distridution of assinilstes, and faotors
dsteraining the setting up and xelative astivity of 'sinks’
will determine the pattesrn ¢of assimilatc distribution,
theredby showing the inpertanse of fastoss affecting photo-
synthetis assimilate produstion during the early stages
of evop growth. Ingrevemsnt in hasvest index will be the
sost effective route feor insvessed yisld potential until
1% is at the empense of light interospting leaf surface.
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In the sase of root and tubercus orops, the source-
sink relationship had besn widely investigated especiaslly
for petate, suger beet and sweet potato., In BOSt Cases,
the interrzelation betaeen ‘souros and ‘sink’ showed a
proncunsed fesdhack effect. Burt (1964) found that
semoving potato tubers 31 days after the initiation slewed
the NAR, snd suggested that sssimilation by leaves under
beight light may be restricted by the ability te use or
store photosyntbetis predusts. Nosberger and Husphries
(1965) alse found that Temowval of tubers depressed WAR and
insreased earbohydrate contents Of stens sod leaves. Burt
(1966) shewed that when the tubers wvere develeped slewly
in & 00)d season, NAR wvas less than that wvhen tubers grew
fast. MNossby (1968, 1970) and Collins (1977b) reperted
that photosyathetis Fate of leawves insressed and propertien
of assimilates suported to tubsrs insreased &S soon &8 the
tubess were inisiated, In the case of potate, the gaia in
mum«»mm;wuyuham
amw-m'mnmm
m.m-umnmmummm
(Milthorpe and Nessby, 1967; and Mooxby, 1970)., The short-
cern flustuations in the insident solar energy and rainfall
ocoourring in the later periods had iistle effest. Sale
(1973a, D) ant Sale (1976) got more oF less same results
and stated that the day to day changes in the NAR wves
mmum°m-m.uwm
mummmm.myum
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the mumber of tubers formed. Thorns and Bvane (1964)
found that leaves of spinach beet grafted to the sugar
beet xeots (vhish has got a lexge sink than the spinach
zoot) had & higher NAR then spinach best leaves graftsd
to spinash best Foots showing that assimilate sssusulatien
was linited by ‘sink’ demand, Higher yields wers obtained
vhen sugar best seedlings wene grewn in the esntimucus
1ight rather than in the field eventhough the twe oFops
bad sinilar LAI and IAD (Huaphriss and Prensh, 1969).
Sush seediings were sapable of meintaiaing & high rootishoot
satio at the time of sransplanting and maintained astive
sink resultisg in high yields. loach (1970) found that
the differenses in Tost and suger yield in the suger beet
mqmywwa-mmuunmm
in turn is contrelled by two faswors: retantion of
relatively old leaves anéd the ability of Yeoss to receive
the essinilate 1.6, the 'sink strength'. French and
Bmghries (1977) found that Semsving the mature leaves of
mmMMﬂMMy,Mt
semoving all leaves emcapt § te 20 4id not decresse total

potato, Toune and Pujise (1965b) censluwded that suffisient
trenslosation of assimilates from the leaves into tubercus
FoOts was NECESSATy in omder to maistain high photow
synthetic astivity. Heaye and Durk (1971) also got &
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positive relatisnship betwesn tubercus Foot growth and
photosynthetis astivitsy in swest potato. Spense and
aphries (1973) repested that increased tubereus oot
grewth of sweet petato had besn aseccisted with an insrease
in EAR, and when the tubsrs did not form, thare was an
inoveased acousulation of dry matter in the laminee and
petisles. Habn (1977) cbestved that swest potato verieties
with large sink respended €0 Angyeass in ‘soures’ as the
‘oiok’ demend insreased, and as the ‘sink' espasity
inoreased more pyoduction and swpply by the ‘sousee’
cosursed. In such cases, genotypes with iasge ‘aink’
capasity should be selested primarily in beesding progrennes
vith subsequent improvenscs by ineosperating large °scuree’
posential. Whils selscting for an astive ‘source’ coupled
with & large ‘sink’ capasity, it sust be remsmbasred that
Whe ‘soures’ cespoaent should 2ot e too aStive 88 &
competitive ‘sink’.

-

In the oase of rect, tuber and rhisssatous crops,
where the pewied in wvhioh sterage sapasity is detesmined
overlaps the period of stesege itself, the mutual adjustment
betwesn ‘source’ and ‘sink’ components oan de more easily
Mmtamlw. In suwsh arxope, after the
establistment of a closed cancpy, Surther leaf growth 1is
required cnly S0 maintain that cancpy and mamisum ancunt
of assintilates should de sransliscated to the eooncmic ‘sink’,
In the case of potate, Moordy and Nilthorpe (1978) weported
shat ensocuragensnt of hanls growth retarded tudber initistien,
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but after the initiation, & lerge hauls surfese maintained
ammmmmaww.

mumm«mammm-'
esolegisal senditions aod under different crepping systens.
Dus o the leng Guratien nature of the orop, taking sewven
nmmmwmmwwm
to gEOV At &5 & BONOGEOP. In Most of the southern states
of India it is now often amltivesed along with other
perennial and plantation exeps. But, most of the investi-
mmnm,mmuuqumm
vere maialy on sutritional sreguirensnts and standardising
the pest and @isease csutrol measwres which had been
secently reviswed by Sivarsmas Bair (1982), Nair (1962),
MM&U_IM(M). Little information is available
_about the greveh and preductivity of the arep a8 influsased
by veried enviremmental conditions. Runde and Chasterjes
(1982) sepested that When CENEris was intescropped with
csrenls and legumes, the yield of tuzrmeric wes considerably
rednoed which caused & marked redustion in the monetary
mmmw.

The foregoing Feview on the various aspects of growth
mwwnmmmmmmum
case of tuFmeric there has not besa auy systematis
investigetions on groweh and yield couponents wader 2RO~
culture as well as intesuropping systems. A thosough
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evaluation of she different genetypes of turneris feo
mmuwnmmhnm
deternined by the doninant pesennial cvop wishous
mmumuuuﬂwu
for getting interarepping adventage frem & Sotenut +
trmeric intescropping system. |

The present stuly was undertshen vith the follewing
majer objestives:
(1} Bvaluetien of growth and predustivity of thres
oultivars of turmeric in the msoooulture and ia
ssscciatien with essonue.

(u!mmummmu
above enperiasnt, -

{141) Underwtanding the genetypie veriatioas, if amy, in
the photosynthetia solar energy eonwersion
effisiency, the growth rhytha, and the partitisning
of aseinilates a8 influsnged by the eaviremnsntal
varishles in the fiald,

(iv) Bmminetion of nutrient uptels, changes in the
carhobydvave fvastions, curcumin and essential oil
contant of %he thyes cultivers as iafluensed dy
the enviveument.

(v) Assensment of the effionsy of chlerocholine
chloride (CCC) treatmsnt and nitrogen amendesnts
%0 inscease dey matter produstisn and partitioniag
of assinilaces in the thres sultivess.
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3. Baising the erwp

The stully vas sondusted vith thres turaeris
oultivars vis., Cls.Be.24 “’l" C11.388 Bugandhan (c.)
ulumnl-te,). The seed zhisenes wvere sbigined
from tha gesuplass collastien of the Prejest Coomdinater,
All Indis Coswdinated Spises and Cashewnut Iupreovensnt
Projess, Comtzal Piantation Cyepe Reseassh Institute
(CICRT), Rasawagod, Nerala. The thyes sultivess wvere
seleoted based en the Fhiscme Chawnsters. The sise of
the sother shisome (length x beenith) was in the range
of 17 w0 23 ou® for sultivar C,, ond 1n the sange of 33
se 38 en? fer e other wwe eultivaws. Cultiver C,
preduce & el mumber of shout 17 w 23 fingers, while
mumc,ne,mmcv-uuxoun
fingese respestively. The laugth of the firet onder
gingers was in the renge of 4.3 % 4.8 em for the
uxuvucl.mmmmmmumum'u
the range of 4.7 t0 5.3 on. The byendth of the firet
oxder fingeve was iz the yenge of 3.0 ¢ 3.5 en for the
ﬂuﬂﬁ-m&‘hl.l-hm*m
sultivars. The ncephelegisnl nature of the entire plant
a0 wvell as their appesvents is the field at the tine of
agutisus Joaf sred of the thees sulsivars oaa be sees in
plates 1~3. The nerpholegienl tature of shimeme &t
seturicy i presented in plate 4.



Piate 3. Mesphelegisal natuve (a) and the appearancs
in the fiedd (b) at the sine of mauinun leaf

area of the cultiver Cle. Bo.34.

~






Plate 3 . Newphelegies) neture (a) sad sypenrense
in the 21534 (D) gt The tine of maximum
leaf aven of the eultiver C11.329
Sugeantham,






Pate 3 . Wmuiﬂm
4n the fieldd (b) ot the sine of saximm

| 1eaf aven of the sultiver Dupgirala.
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Mate 4 . Werpielogisal nature of rhissne of thaee
trmeric cultivars at %he tine of
aaturity.

@& Cls. o.M
b C11.300 Bupmmihan
€. Duggizmla
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The thees sultivers vare Faised wader msoesultuse
(mminumunmumm
fall (NCT) veristy of 30 yesrs of age (inturesopped stand)
efopting & senpletaly randenised design with five

MWQM“CGFIMM”&.M
amubcmumumm«mu
a0 a8 o fasilitate the epening of basins aseund the pals
mumumuumm ,,
MMMMHd&.mmulmt.
'Mmmm-tmtmnbtmm
mmm-«mmwmmme
the essesiation of wbsreus swepe fellewing the plasting
the yescumsnded pechage of prassices (Vasghese gt &k.. m).
The wrneris evep suised in mssesulture end ia sssssiation
vith cossnut ¢an Be sesn in plate §.

e £10)4 was the eparissntal furm of CICRI,
Reseraged. e two mperinental plets, fer mencsulturs oF
insepenepping with eoscnut, were adjasent. Care vas taken
that the shode GRSt Dy the CSESDUS tFess weuld not
intenfers with the mensoulwure plets of tummeric thyoughout



]

Plase $ . Twmeric crep reised in mswseuivere (a)
Sné 40 & invewerep 1a essssut garden (b).
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the crep grewth pevied. ﬁfﬁmmum.
with & pHl of 4.5, sbsut 1 per cent esganic carben,
u.zmmouu.;mmm !h.uu
414 net zeveal suy signifisent 4ifferense in the wutrieat
States botween these twe enperimsutal aitas. The turmeriq
Srep Was 2aised during the crepping seasen frow June to
Deosmber. Thres woths befave planting, the sites were
ploughed and fumigased. At the time of planting, bede
of appromisately 1 = width and 30 om height were fowned
and the plets were peg-atrhed. Pive beds sash with an
ares of 3.3. a® constiwueed & plot. Mmture rhisome
fingers free of visible nematods er fungal infestien,
ool veighing 35 to 30 g, were used as sesd aavedrial.
Befesre planting, m-mnu-mmu&m
water to k111 any nematede pressnt and then digped in
- 0.3 par eunt Bevanyl (fungisife) suspensieon. The sead
shisnes were plased at a depth of abous 10 am by hand e
ensure the unifesrs speoing. Mm-MmmM
bed. The distanse betwesn plants slong the rov was 30 on
and the distanse oo the Yous vas 35 an. The mene-
culture as well as intercrep of turneris had yeosived
fertiliser at the Fate of 30130:60 kg W, P & X/ha of
which full dees of 7,03, end half of KO were spplied
as basal dvessing, half of nitsregen was Npplied sin wesks
after planting, and the rest halves of potassiun end
nitregen vere -applied ten vesks after planting.
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mmmmwlmui‘}mmnnnud
20-33 t/ha. All pleas wewve mulshed with gresn leaves ot
8 1ate of 15 t/ha. Cosscut wis maoured As per the paskage
of peestices resemmanded by the Institete.

2. Sempling pattern

Bine sanples ware tahen for grewth smalytieal
studies as 4th, Gth, Gth, 1lcth, Meh, 18th, 2End, 26th,
and 30th veshs after planting. Hasvest was done immedistely
afeery Whe iasc ampling. At eash intesval, eight plants,
sopresenting an ames of 0.6 ' of lamd (i.e. four planss
sendonly selacted fyem eaoh of W inner souws) were tahen
fyen eath weplicatien. Nowder stEips Ware kept in beatwesn
whe seuple Fows. The plants wvere saphwrated iate shests,
shisenes and sovts. Duy weights of various plant pares
weve shtaived by drying An paper bags in & het air oven
at 70° C upto ccostans weight. The leaf eres wae ebtained
using an clestyenie leof awes setar (LI-OOR, Nehwashs,
UBR).

3. Orowth asalytisal tashaique

e follewing sbhweviations and waite ave weed
Guring Yo caleviatiss of different growth indises:

¥ (g/plant) = Dy weight of the whole plant (sheot +
shisone ¢ reot)

u, g/plant) © Dry weight of lewves
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., (o/plant) « Dy weight of he shest whish insliudes
fiewevs, 12 presens, |

¥, (g/plans) = Doy weight of shissms.

A (ea¥/plant) « Teaf aven.

? (woshs) o Time after /th wesk.

com (g u™? of greunt aves week*}) © Crep greweh yave.

tqu"dm“nd"! s Coep goowth 780 of
shoot (sheot grewth zate).

lh.lcl"m““") = Crep growth sate of
hissns (Fhisene grewth Fave).

1m (en® plamt™ wemt™) « Grewth sete of 1ot amen.
%“.!.‘““’ «  Relstive geeth Sete.

—_— = ——

Mo (g ¢ wast™)) « Relative grewth Fete of shisems.

mam (onf on"? plant™d)  «  elative grewveh race of leas
k.

WE (g 0”7 of Joaf even o™ « Nes sssinilatien mave.

R (g o”F of 1eaf aven vesd ™) = Bussenic assimilaticn
rate.

AR (en®/g) = Laaf aves satie.



33

SA (en”/g) « Spesitis leaf awen, e’ of 1eaf lamines
{ons side) per ¢ of évy laminas tissus.

R (g/g) = Leat weight satie.
IAY (oo unite) = | Leaf azres indew.
LAD (wvesha) = leaf aven Guvstiev.
»x !;(I! = Dartision seeldtisiant.
NI (oo umite} = Haevest indem,

| Classisal notheds of guowth analyeis vere used os
afopted by Bvet g8 ). (1971) fyem whe deseription of
atsen (1953). The maan values of differwnt greweh
indisus wvere esloulased as follews. |

¥he ground ases on wvhieh ¥, -.uﬂ!.-minm
ie vepwessssed by 9.

- A g
R = c——‘_‘ a

w1
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mnmma‘mmmu '
Sellows:

N--’-
-
w - - - AR

 (might plams per 0.6 n® of lant)
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fogihd - ﬁ-;-ﬂ- (qF = 3
wm-iex—;-‘:'—t.r- ;ﬂ.....ﬁ-;-& (gf = oF)

IAD wvas calouiated for the perisd of 4th ®» 30th wask
after plenting, |

. - A
= - R

n the calsulstion of BBR, & 1inear relaticaship
botween ¥ and A wes assuned. this sseumption was prestieally
mﬂllﬂu‘“mumu
teaves besame sapld wnder the menssnlture sysees. ¥he
mm“nmmmmsna
Notwees twe ssnsesutive swplings, i.6. .v‘amllm
enseed sgpvesisbly beyead & sengs of 3.0 % 3.8,

‘QW"M“MMW
4.1. DR Neasurenant

Shotesyuthetioally astive sadiation (M) was
seasured Dy L3-COR Tnsteuments (Wehsnshe, USA), datly ia
the epen as well 88 1a the cocomut ganden Guring Juss te
Desenber of the year 1977 and 1978, A LI<1908 quantwn
osomer wvas used in esubination vith eithes & L1108
Quasun integsaton (for 34-h Astepreted veluss) er
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a LI=105A quantun neter (fer instemtanccus valwes),

In cocouns gavden & series of yeadings wvere tshem at
egual d1svances of cos meter agart, sleag the sides and
diagonals of & SgUENe aves cocupisd by feur palas.

Light intewesption hy the pure and intevercpped stands
of weneris vas ealoniated by neasuring the SAR shove,
bolov and within the omnepy. THO MADUIORENES WOEG
scnicored Detwean 10,00 b and 15.00 b, 7The incidmnt

NE vas sstsured by holding the seuser 10 on sheve Yhe
wmrneric sanepy. The amewnt of Light veashing the seil
surfase vas seasursd by plasing the sensor S en abeve
the ground lsvel., AlCOFRate BORSUFERents Vere mads within
and in botwesn the sows 4% & intasval of twe simwtes.
the intevesption effisionsy of the pure stande of wwrnewie
o cosvant and thely esmopies under interarepping avre
saloulated as fellewe:

x,-:nm
m“M(ﬂ - -—T——-—

m:.‘xomﬂwt““mt
MR senpestively.

™he tronanissien effisiency of the Cosenmt CEROpDY
during diffesrent nonths as wall as its diugsual tvend wae
calouiated as follows:
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syanmission effisiensy (X) = -{;l-m—

where I vas the spansnitted PAR by the GoGstNt SERepY
ssasured 1.0 & above the ground level and I, was the
inoident PAR in the open.

The effisiensy of solar encugy csuwvessien fer the
muWMdeW
for wwe pawieds, fyem gesnisation %0 hasvest and for the
bulking peried (Seh oo 23nd wask atesr plansing) Sellewing
the fosmmia given balews

2 = 100
mummmuic-l-!o——

M!'ﬂﬂmW“ﬂhm
m.mmt.ammmuuw
of 1 g of ry matees, and Iy vas the insident photo-
synthetisally astive Gnesgy.

A.I.Wolmmdmw

the seflestonss, shesrptance and tsensmittense of
MWﬂMU“Mmm
mammwwm
(LI-C0R, Bebwasha, UNA).

4.:.wu.uwm

mmmamm
1ike sempereture, hunidity, VEpIUS Jressure, sunshiae,
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sodl seaperstuse, Munidity, vepous pressuse sad seil
asisture wnder pure and istererepped stands of turmeris
were seasured for five clear daye i« "5 NOFS thaa Six heurs
of sunshing in each msath of she orep grewth during the
your A977, "he dosails of chesrvatisns are given balew:

m.mm,mum
cenpesstures, relative hunidity and VEDOUS PEessure were
asesused ot & height of 100 on above ground Jevel. The
seil senpereture and 60l ssisture were msasured &t &
depAh of 15 on fwem ground level. the svaperation was
neasused at 14.30 h, vhils relative humidity, vepour
m,mw.nuWﬂdu
aoiotere were neasured wriss daily, at 8.00 and 14,30 b,
The GVEpOEStios WS RSESUPed uUsing & CUp Svaporimster
(salahwishnen 9§ A)-, 1976). Delative humidity and vepour
PESSSUNe VOIS BSAsured using Gn ASsnEn‘s peyshrencher.
mumwmmmw
and soll Yhesmsmeters Fespostively and mamimue siniswm
Sonpereture using & ma.-sint, thermoneter. Soil meisture
was dotennined by the gravinetric methed, Other proscdures
Mmumwmﬂmtu").
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5. Sgparent photcoyuthesis and phetesynthetis chareoseristies
of vynewis lesves " '

3.3, Mensuyements of agpavent photesynthesis in tusmeris by
gasontvis nothed

mmuﬂmm.ummu
aseainnent of samisen leaf ares, were sclented fer the
dotemnination of rate of agpasent photosynthesis. From
each plans, the youngest fully wfelded leaf wvos sanpled fer
e stwudy. Pren the nid regien of each leaf, suall dises
u-mtmm-‘unuwn
the vate of agpenent photoaynthesis, following™ the methed
desemibed by Fossyth and Mall (1968) using & Wasbury
AppARates.

Desived sushber of leaf dises wvere placed in the main
wummmu&mm
surtase fesiag the light ssuree. The side asm of the
seastion fiashk eontained 0.4 al distilled water, to provent
SGesisostionl i v lead disss. The centre well of the
glash contataed 0.6 ul Pexdes’s COy buffer (Uwbwiet g% Al-.
1984). A felded filtar paper wae plesed in the emmtse wall
to inswease the surfass aves of the huffer, eupesed to
£lash awmsephare. The 1ight SOUNES Was tmgeten langs
of Gifferent Light invemsisies fer stenfasdisstion and
further MOSSUFOREDtS Were nade &t esturatiag 1ight
insensities. 7The seastion flasks were aet shaken
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as the 41988 were not suspended An Whe fiuid. Ten W
15 min eguilideasion, afeer swisching en the lights,
gpreceded the cemmenoentut of gRS CULPUS RERSUWIERERtS,
M“M.“Wﬂlﬂlmm
““n‘h“h““‘“dﬂ.m
Othar sansneswic prossiures folloved were as deseribed
by Usbreit g% A). (1064). Manometris readings were
Mammwumumw
e i 0, evolved/an’ Jeaf tissue/h. Fer eash smmple
awmmmmmmmum
nearest (v valuss vere taken Sor the caloulatisn of O,
svelveld.

5.3. Thoteaynthetis chavestaristiss of turneric leaves
$.2.1. Chlewephyll comtent

The yousgest fully wfelded leaves of swenty plants
of cnth euisivar of vhish the Fate of sgparent pheto-
synthesis vas detesnined were sanpled for the estimatien
of chlosophyll. Twenty dises {1 onm diameter) were punched
fen the aidile powtion of the laaf . nesser o the areas
fren whish senples weve drmm for the dstesmingtion of the
rave of agpesent photosynthesis. Chlesuphylls g and b
wese estinated ascosding to the method deseribed by
Sestak (1971)., The ehicscphyll pignents were entrested
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using 80 per oent ASOMONS. e ahooshanse of Yhe sntyast
wes neasured at 663 and 645 nn ou & Spevtwephotonster aad
the chlovephyll cemtent was estimsted using the eguations
given balow (Awmea, 1949).

Chilowophyll § = n.va.“-a.aw
Chlowephyll b = u.un.“-t.au“,
Chlowophylld (g ¢ R} = 6,08 Mg,y ¢ 30.30 Mgy,

mmﬂunwuqc“euﬁma
leaf tissue. | |

S.2.3, Lot aiy Spuse velume

Tuenty planes of each sultivar at the atage of
attalament of naninmn lenf ased ware selacted for the
astasnisation of leat air spase voluns. The &ir spase
volune was dobesmined fellowing the infiltretien methed
using water as solvent (Byost, 1976). Five segmemts each
“ with an aves of 1 ou’ vere cut fyem the nidile pertien of
the youngest fully uafelded lenf. The Sepuiats wewe
quiskiy veighed and put 40 50 nl of vaver in & 100 =i
besher. The besher vas then plased in & vacwm desicostor
seplased quiskly silewing Whe air t» enter the desissater.
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Ten to 16 sush infilsretions were dene for enth set of
§ segnents. ™he seguents were thereafter reneved,
slotsad bowesn filter peper folde and guiskly weighed.
" the veluns of air apese wos then estisased asswniag that
1 ¢ of vater ssowpied 1 eu’ spase in the leat,

| Hand seotions of leaf laminas wewe sut, lesf

" shighnese wvas measured ot senden istervals usisg e

" ofular sieveneter and Sn GVENIGS of ten FeBilegs Was Sehen.
eluns Was eupressed 85 PINENtage of tethl leaf velume.

§. Botiantion of cushehydrates

Total sugars and staseh vese entrasted assevding
o the nethod of Nighlits and Pyexkel (1963). Hynived ng
of dried end pouieved sanples were emteacted in 80 por emat
by the phensl-sulphuric nothed (Dubeis g% g)., 1996).
Twe i of the GNATASS Were nimed with 1 ml of 3% (wv)
ghansl. PFive nl of sen, N 80, vere affed with & wide
nenthed pipette and mined thessughly. Optical dsasity of
the soiuticn wvas sead afeer 30 misutes as 490 mm.
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£5ve nl aliguens of the f£ilerate vere digested with
2.5 ¥, Hel in & veter hath at 300° C for 30 mismtes and
neutvalised with 30X M. Two ml of Whe Mpdvelysete
vere Sohan for the stination of Smeh Gontent by e
phensli-sulghuris asif nothed (Dubsis ot al., 1964) ae
Geserided sheve,

7. Annlyeis of mutriants

tThe aajer mutrionts B, P and K in the leaves,
shisenes and yosts vere estimated for emsh soapling date
sooeeding % the nothed Gepevibed by Jachaen (1958).

Risgegent

vorsl B was Getemnined afepting ntevchieldabl
distiliation seshaique,: Hmdved ng of eoven dried and
Cinely powienet plant sumple were tahes in & micwekjeldahl
digestien fiaek and digested with 3 ml esa, 8,80,
intsofusing 1 § of K 80,iCuB0, (10:1 w/v) digestien
sdatvare, The vhels digest was then transfersed o a
miosuhjoidahl dissiliation wnits and 10 nl of 40N NaOn
wes abled, The esmenia relsased was steun-distilled inte
S al of 38 bowis anid selution csntaining 3 % 3 dveps
of sathyl sed-beonsusvsel gress indisster. The distillace
was sicraced with 0.02 B B 00,. T™he values avre apressed
as peventage of dry weight of plant tissus.
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Preperation of sanple sslutien for P and K sstimsticn:

One g of oven dried end finely pswlered plant
sioowe was ahen in & 100 mi stendand flask aad digested
with 10 ul of dissid minture (HC10, : WND,, 112 v/v) '
m.-aum-u:\mmtm“cuu. ™he vhels
digest was nels upte he velume and filtaved. Aliquets
vere cohen fuem the slear filweee Sev P and K sstination.

Taseghazus?

Peaphosus in plant tisows vas datermined by
vensdounlybdnte solevinstric prescdure, Pive ml of
aliguet were sahem in & 35 M) standasd flask and sdded
10 nl of Rerten's MG, ~ vansdete - nslybdats reagent
(Jusoen, 1908) end ande wpts velums. T™he venade welybfo
phospheris yallev celour was neasured st 47 ma oo &
Spestyenis 30. The P content of the plant tiseue was
thes sajeuisted by veferring % the stendasd euwrve
dovelsped fer the Iaown csnseatrations of P,

Potsssiuns

Sotaseius in plant tissws wvas deternined by flame
PhoOtaRISY . One ul of aliguet wvas diinted ¢ 33 ml and
vond dizestly ia FEL fiame photenster. The K cntent ia
" plamt tissue was then ssuputed by refesving t the
stanfard gregh fer kasws esncentratisas of X,
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8.1. Cupounin:

wmmmwr
(Amerien; Spice Trade Asssciation, 1968). dried and
cm-mmmtmn’mmunu
of 905 eahwyl aleshel fer 3 h. The entrast wvas essled,

gilcered and made upso 100 =i, one nl of this vas diluted
e 25 ul with 99% ethyl alsshel.

Seantends of 0.8 % 5,0 Np/ul of euveunin (80N,
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stendasd o test selmtisns wvas ssaswsed at 435 s agaiast
a» alsehel blask, '

8.3. Besential eil

Sesential eil was estimnted greviaswisslly.
Ten ¢ of &ried and finely gvewnd shissms sauple were
extyested for 3¢ b in petzelemn ether (60-00° C) fn &
Somhlet emEaster,

9. CCC tvontmants

Two ewperinents vere esnfested, wnder the seaseulture
end under the interercpping systems Guriag the cropping
ceason in 1978 efopting & cempletely vendemised design with
five replications. The eultiver Cls. Be.34 vas selesved
Cor the swedy 5inee 1¢ hod Shown ROELAER Feepense %0 shanged
in eavizecment.
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4 bods of 46 plants eash. PFive beds eash with an aves of
3.3 u? constituted a plot. Nine semples wers tshen for
the growsh apalyeis, at 4, 6, O, 13, 14, 18, 32, 26 and
30th wesks after planting. Nurvesting was dens ismedistely
efter the 180t sempling. At each smpling date, eight
plants (1.0, four frem eash of the two centsel yows,
epresenting an aves of 0.6 u') were tahen fyes each
replicetion. Bosder Strips were hept in Detwesa the sasple
yous, The greweh snslytisal teshniques weve afopted %o
assess the 1eaf aves development and dry matter produstien
a8 infiuensed by the CCC treatments.

310. Risrvegen amendnents

Swe eupavinents were cendusted, under the soussulture
and wader the intercropping systame during the ewopping
sengon in 1978 adepting & ssupletsly zandonised design with
five seplications. The sultivar Cls. ¥9.34 was selested fes
the study, The tFestnents wvere &8 follows:

Ry ‘e W0 Mm.

B, « 20 /e, egually spiis doses weve applied
Guring 6th and 10th veshs after planting
{early spplioation).

By, - 60 kg/ha, egelly aplit doses vere spplied
muﬂmm“m

{early applicatios).
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Ny « €0 hg/bag 30 kg veve applied during 6oh and
10th weshs afesr plantiag in egually split
doses and e yest 30 hg wvere spplied dwring
16th vask afver planting (early < late
spplicatien),

N, - 00 Wp/ha; applied Garing 16h vesk afver
planting (1ate applieatien),

Pive beds eash with on aves of 3. a® ecusticused
a plot. EHine sanples vere then for lesf ares NeasuFeREnts,
34, 6,8, 1, 14, 28, 32, 36 snd 300k weska afeer plantiag.
Dry weight detesnination was dens only &t hasvest. At eash
senpling dave, sight plants (1.0, four frem eash of the Wwe
m:n.m-ﬂdo.in'iunt‘-
fyom eash seplication. Thewe wawe beowder sripe An botwesn
the sanple Tows.
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1. Leaf avea dovelepmant

Pousr paremsters - leaf aves index, leaf groweh
rate, relative leaf grewth rats a8 1eaf ares duraties -
m“umm‘w“msnm
turmerie cultivars under twe eregpiag systems, vis.,
nensoulture {pure stand) and assesiated with cepenut
(iatezcrepped stand). On one hand, varistion ssseq
cultivars was stedied as influenced by the creppiog
mm.nmﬂmmmm.um.m
assessed bowwesn £irss and sesend year of planting.

1.1.&-!-uulwuuuhl

1. 18- The total aneunt of leaf aven predused per
.untu)-l'uuuuul-(m)mmm
soason in the year 1977 awe presented in Tebles 1a and
2s respestively. The trend An the time esurse of LAX
is shewn in Fig. 1. e LAI was sensiderably higher
unSer the pure atend of tarmeris tham undesr the

* tnteverepped stand upte 11th wesk afeer planting for
all the thres sultivese. mumeluuc,m
mm,mmmmmnc,m
the euperinemtel peried, T™he LAI iosseased wpte 23nd
week under he inteveregped suand, vhile uader the pure
stand the manimwm LAT (LAZ.,,) values vere attained
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Pig.d.

leaf area indan (IAI) at different stages of
guevih ia thwes turaeris cultivers under pure
and inteverepped stands.

° cle. B0, 04 (297T)
o-——9 Ccls. We. 24 (1OW)

x——x  CRL.338 Swgmndhan {1977)
a—a4  Duggiwals (1977)
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by 18th week itself. Thereaftar, there vas & steady
decliine in ILAI upte harvest,.

T™he LAly,, of the cultiver C, wnder the pure
stand vas csnsidershly highar than that under the
incesevepped stand, vhile this tyend was in reverse
evder for the cultivar C,, inteserepping resuleing in
significantly higher LATy, valwe. Cultiver C, #id net
botwesn the twe erepping systams. Under the msne-
culture systen, LAX . of the thres cultivars was in
the erder, C, > C, > Cy with sigaifissnt differenses,
Wheress waler the intererepping systen, the highest
ALy, was for sultivar C, fellewed by C, and significantly
lese for C,. During the peried vhea IAX was decreasing,
higher IAI was maintained by the eultivas C, fellewed by
Cy 8ad C, wnder both the evepping systems.

1X: YoRE. o tetal amsunt of 1eaf ares predused per
plant end leaf aves inden durisg the year 1978 are
presented in Tables 1b and 3b respestively. The trend
ummwummmmumczu
depisted in Pig.l. mmmdmmumcz
-nc,mmmmmuum
betwesn the twe years. Iswever, in ease of eultivar C,,
the LAI values during the early periad of grewth & well
e the AL, attained were seskedly redused in the
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mWnMuMSMtM*M
the aropping systems.

Under the menssulture, in contrest to the first
year, no signifieant diffevense was netised betwesa the
mumcluc,mmmmam,m
though thase two had signifismntly higher LAZ.., than
mmume,. The othar shanges in the LAX of the
m-:umummwmmmm
followed the same tzend 88 that in the first year.

1.3. Leaf growth Fate

1.Yeax. The absolute grewth Fate of leaf ares (LGR)
mmmmummuwumm
4n Teble 3a and the txend of shanges is depisted in
PFig.2. Under the intesesepped stand, memimus LOR vas
sotised betwsen 14th and 18t%h wesks after planting fee
mumcx-nc,.umuuuuam
for cultivar C,. Bet under the pure stand, the mamimus
LOR was attained between Sth and 1lth wveeks for all the
thres cultivars. Undsr the moosculture, thers vas
Mmmmmmumclw
10¢th wesk, eventheugh t%his ves negligible beyead léth
weok for the sther twe cultivars. Under the inteseropped
am.m-mummmunmmmum
umummumc,.mmmmm
sultivers, this refustien was netised enly after
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otapes of guowth wnder purs and intercwepped atands Guring the year 1977

Cultivars

THRIY
JIEEL
3% 38§
TERLE
222 36
% 395

3aE Rgs

348
383
273
g8
$3 8
438

223

c® (F = 0,05)
Cultivers (C)
Syotams (8)

Cx8

oV (%)



rig.2. mmmtmrnwmu
mnmm-&ummm
and interercgped stands.

o—° cle. Bo.34 (397Y)
o—-—9 Cls. Be.24 (199)
kX  €13.330 Sugendhes (1977)
A—a&  Duggtzela (297T7)
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15¢h weslki. The LOR values were pesitive upte 3ind
wosk under the inteserepped stand, but in the W0O-
oculture, negasive values were cbtained after 18th week
of planting, fer all the thres cultivars.

Pure ssand registeved signifisantly higher
LGR tham the inveverspped stand upte 11tk wesk afeer
planting. Cultivars C, and C; registewed signifisantly
higher 108 values than C, during this peried. The
saninus 1OR veluss resowded for the thres cultivars
under the monosulture vas in the erder, C, ) €3> C,
vith signifisant differences. Under the inteserepping,
the mamimum LOR attained by sultivars C, and C, vas
considersbly higher than in C,. The maximus LG values
attained for cultivare C, and C, uoder the moneculturs
syeten was esnsiderably higher than thess attained under
the interexepping system, while for C, this was higher
wvoder the intersropping systam.

I3 YeAE- T ahsslute growth yvate of leaf area during
the esepping seasen in the year 1978 is presented in
fable 3b. The tread ia the tinme eswrse of IGR fer the
cultiver €, is depisted in PFig.2. e IOB values of
e sultivars C, snd €, €14 not shov eny washed
Aifferenss Dotwesn the We YeaNs. In the ouse of
mumcl.mmmmmvm
in she seucnd year as coupared %o the fAyst yesr under
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both the cropping systems. In ssatzast to the first
yeox, the sttainment of the manimum IGR fer the pure
stand of the cultivar C, was pestponed ts the peried
of 11th to Léth weak after plamting. %The saximm LOR
mwmmum%ummmm

ensiderably low as esnpared to that attained in the
firet yeuar, vhish vas mere proncunged under the meno-
oulture systan than under the intererepping system.

Under the meneosulture, the sanisus LOR for the
'ulumC,mmwmunM¢uc;w
Cqe ™heare vas no considereble differense betwesn pure
-nuwmummumc‘eum
sanimun LOR sttained during the sessnd year.

1.3. Relative leaf grewsh rate

LYe0g. The relative grewth rate of leaf area (RLGR)
during the cropping ssascns in the yesr 1977 is given
in veble 4a. The trend in the ehanges of RLGR during
the erop growth pesiod is shewn in Fig.3. The beighest
RLOR was in thw early periocd of erep grevth wpte 8th
wesk after planting. Afeer Sth wesk, thewe was &
MM&M““N&M&C‘“
both the cropping systans. Mmdulumc,
ule,.mmthnmuunlydwuuﬂ.
“The KGR besane neghtive Guring the peried of 18th ¢

- -
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Pig.3. BRelstive Leaf growth zese (RLGR) at different
stages of greweh ia thres twmeris cultivass
under puve and intercrepped stands.

o—8 Cls. Ho.34 (1977)

*--=0 Cis. Be.24 (19078)

X X €11.330 sugmndban (1977)
A——A4 Dupgirala (1977)
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23nd woek unfler the pure stand, while under inteverepped
stand, this wes poatpened to the peried of 2Ind ¢ 26th
waelk .

During the early peried upte lith wesk, the RIGR
umumcldc,mmmowmm
than these under the intercropped stand, while for
sultivar Cq, vhis superierity under pure stand vas sesn
snly during the pawiod of 6th to Sth wesk. Under the
monosulture, the RLGR was censidarably higher for the
mumcxuc,mmcgmmumu
4th to 8th wesk, Utiler the ianteresepped sctand alse,
mmumc‘nlmucinc,nm
registeved Guriag this early peried of erep grewth.

1. Yem. e velative growth zase of leaf ares during
the evep growth paried in the year 1978 is preseated in
Tadle &b, The tyend in the changes of RILOR fer the
mumaxmmmmumuru.a.
There was not mush diffesence in RLGR of eultivars C,
ue,mmmm. In the early pericd of
erop grewth upte Oth week after planing, the RLGR of
mumcxmmymmmmm
80 conpared te the first year. Unlike in the first
yoar, the mashed refustion in the RIGR values of the
eultivar C, was pestpened to after 1lth and l4th wvesks
under pure and inteserepped stande respectively.
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mmwocmumc‘ in RLGR, whish
was premineut in the first year of plaating was net
ohoosved in the sesend year. Under the imvercrepped
scand, mmmmmmmm
mume,uc,mmncl.mmm
mw.mwm-ummu
eulsivar Cy.

1.4. Leaf asres duretisn

.0 The leaf area duratisa (IAD) ealsulated for
different pericds of sampliag and the eumulative values
m&.ww&pﬂmum“u”mf::
vebles Sa and ¢a respestively. The oumulative inereass
in LAD of the thyee sultivars ave preseated in Fig.d.
mmumcluc,m-muu-uymm
th-tl\ltd%wﬂutdmm-mm
both the evepping syetens. mmumumcim
bigher uner the pure stand than that under the
Wmmm.-mmomu
18th wveahs. mmmumc,.--uMuulm
neticed upto J4th wesk, vhile fer Cy, the LAD values did
mmmmmmmmw.
Beyoud 10th week, following & FEpid sencssence of leaves
under the menssultuse, the LAD was maintained high only
under the intercrepping systen. In the case of
mmc,.muummmmu
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ig.4. Cumlative leaf ases duration (IAD) ia thres
surneris ounltivars under pure ond intererepped

Cis. Wo. 24 (1977)
Cis. Bs.34 (1978)
C12.328 Supandhan (1977)
Suggizels (1977}
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Stnd wvesks itself, vhereas for Whe other two cultivers,
this wvas sesn beyend 22nd week enly. The LAD values of
the thres cultivers during this peried of lesf
sencssence wers in the ondews, C, > Cy > C, and
c,> €y > g,mmuwm
respestively.

’

™he sumulative values of LAD were found to be
siguifisantly higher undar the pure stand than under the
inteseropped stand upte 334 vesk, but me eignifisamt
mm--mc«ﬁ.umwmm
the Yo cropping systens. Hanimum valwes of the total
LAD were recorded under the pure stand for the cultivar
c;mmmuwmmmomm
eultivers. The total LAD for the three eultivers was
10 the onders, C,> C3 > Cp 808 Cg> €3 €y, under puse

I Xeag. The LAD valuss calsulated for diffesent
pesiocds of sampling and the eusulative valwes fer the
mmnmmum-uuamumg.
mmmanmuwmuxumclu
Gepisted in Fig.4. The LAD of cultiver C, was
eonsiderably refused in the sesend year &6 scapired to
the fiyst yesr undes beth the cropping systems, while
for the ether twe cultivars, sush differencs was 0ot
apparent. Bventhough there was no mashed differense in



mmwnmmumc,uc,mm

we years, & aarked redusticn was notived for the sultiver
c‘umm:f-ruoqnldhmns'tm. ™e
total LAD in he first yeaw vas sheut thirty per oent
higher than in the sesend year for this cultiver under

Doth the Gropping Fyetens.

In oentrast o first year, ewitiver C, had
signifisantly higher LAD values than the ether twe
suitivars upte 18th wesk, vherese after 18th week,
mumc‘mc,mmmmmm
these of C,. In the seoend yeur, total LAD of eultiver
C, was signifisactly higher than thess of C, and C,
under both the crepping Systens.
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3. Dry mateer prefantion

Mo dry mattar preoduction of thres turmeris
cultivers wodexr the twe srepping systens was stwiied
sfepting the teshnique of grewth analysis. T™he seassnal
pattesrn of dry mstter ascwsuletiso in diffesemt plant
parts vas emtmined. CGwewth indises iihe exep grewth rats,
selative grewth rate, and leaf ares zatis ond 1%
CORpIDEntS, spesific leaf aves and leaf weight ratie
vere oemputed.

3.1. Asowmulation of dry mattes
3.1.1. et

IYeag. The dry matter of the sheot at different perieds
nmmm-mhﬁ-munumm
in Teble 78 and 448 pattern of Sesumulstics is depisted ia
7ig.5. Cultiver C, attained the maxieun sheet dry weight
by 18¢h vesk wndey the pure stand, and 8t 3iud vesk wnder
mwm Seyend 23nd wosk, Yhawe was &
reSesticn in sheot Gry weight of Whis eultivaw under the
inteserepped stand, 8ltheugh sush Tedustion Ves et
pronsunced under the pure stand. Fec the eultivers C, and
c,.mmwauuu«wmmwuu
vesk under the iaterezopped stand. Undew the pure stand,
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rig.S. Ascumilation of dry matter in variows plast
| parts of thres tummeris eultivavs under puse
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Cin, Bo.34 (2077)
€11.358 Sugandhan (1977)

Duggirsia (1977)
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l“ﬂﬂ-.tl.lmmmmulumc’.m
mmmumc,. chere vas & refustion in sheet &ry

weight beyend 18th week,

mmmwtummumc;un,
mmmmmuumumc,
througheut the greveh eysle. Nusept at léth wesk, the
mmummmm_mmmm
srepping systems, the mencoulture erepping systen
ssoumalating sigunifisantly higher sheet dry matter than
the intererepping system. In the 14th waek, the sheet &ry
weight of the sultivar C, under the pure stand was
signifissatly higher than that under the intererepped
stand, but for he other twe oultivars this differenss wvas
aot sigaifisamt. At masurity (30th wesh) the dry weight of
the shoot for the thres eulitivers wvere in the ewder,
€y € > Cgo the differenses being signifissat. The &ry
antter sooumulstien in the sheet of the sultivar C, undes
mm-mwmymmmmm
inteverepped stand, while this difference was net mush
prencunsed for the ether W sultivars.

3% Yeex. m-dymmmmumm
at different perieds Gurisg the eyopping seasen in the year
1970 is shewm in Table 7b., The patters of assumulstien ef
_sheot @ry mattar fov the cultivar C; is depisted in Pig.Sb.
mmumc,uc,mmmummm‘
differense in the ansunt of dry matter assusulated ia the
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shoot 88 well as in the pattern of assusulatisn between
he first and sesend years of planting. Dry matter
Wmmmummz«-cxmmy
m“mwmnmumuutm
under both the eveppiiy systems. Under intewerepping, in
centzast to the first yesz, the sheet dry weight ef the
eultivar stesdily insrensed upte 26th veek and €id net shev
any seolustion at saturity. Under the moassulsure, this
cultiver registered a refustion in shest dry weight beyend
18th wesk. Cultivar Cg had sigaifisently higher dry matter
mmummwtmmpumm
the ether two sultivass.

2.1.3. Rhimome

Z Yeaz. THe extent of dry matter sssumslaties in the
mnmtmnmnmmmmun
nnumumumtummua-—mw
“mhtu!. mmmmmmum
rhiscms of the eultiver C, ssntisued wpte hasvest espesially
under the pure stand but for the ether two eultivars, this
vas negligible 26th wesk., The yhissme dry weight of
the eultivars C, and Cy ves sigaifiseatly higher thin that
o!cz.!’mmalthlm.m In general, the
mu&m-a—umumm-l-dmmm
m«mmmummmmmm
that under the intererepped stand.
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mmume,mmmuym
shisome dry veight than the ether Wwo eultuivars, vis., C,
ﬂc,mmmumuunm“m.
s the suhesguent periods of 14th and 10th wvesks afeer
planting there vas oo significamt differentce ameng the
euitivars, But beyoud 10th waek, wvhan the assusulatisn of
dry aatter An the shoot dsulined and that ia the shissse
W.ﬂudﬂmmﬂnuiﬂmmqﬂn
peoneunced. By 36oh wesk and at maturity, the dvy matter
scousmisted 1a the shimae for the thres suitivars wnder
hoth the erepping Systens was in the erders, €, €, > Cy
vith signifieant differences.

JieE. 7The smount of dry matter scoumilated in the shimeme
ot diffesent stages during the oropping sensen ia 1978 is
shown in Teble 8b. 7The pastesn of ascumulation of rhisome
Gry matter for the cultivar C, is Gapioted in Pig.Sh. The
mumc,mc,mmmnnmm
h\q_md“hm“umuu
1ts pattirn of aceunulation betwesn firet and secsnd yesrs
of planting. Upte lith wesk afeer planting, the eultiver €,
secosded iesser amsunt of shisoms dvy weight in the sessnd

. yoaw then in the firet year under Doth the ervepping systens.
By J4oh and 15th wesks, the intereropped stand of this
oulisivar 414 not shov mush difference in the rhisoms dry
velght betwesn the Wo years of swudy, while the pure ssand
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royistered & narked insresse during the sesend yeer. Deyend
18th wesk, the sssumulation of dry matter in the rhissass of
mmuvnclmmymumm”

under both the eropping Systens.

. Under the intescrepping systam, unlike in the first
yesz, there was ne sigaificsat differesse hetwesn the
cultivars C, ond c, for the hisces dry weight at saturity,
oventheugh these twe had significently higher dry weight in
shisens than the sultivar C,. Under the nenssslture,
'uluu;! € 93411 maineained significently higher rhisene
dry weight than mlm twe eultivars.

2.1.5. Wheles plaat

LYeaw. The dry matter sssumulatisn in tha vhele plamt
Guring the crepping 008s0n in the year 1977 is shewn in
Teble 98 and its pattern of acsumulation is depicted in Pig.S.
15¢h wesk after planting, the trend in the ehanges of
plant dry weight fellewed the same pattesn &8 that
of the dry weight., Boyend the 15t%h wesk the eurve of
the dry satter acsumulatien in the whels plant resesbled
that of the rhiseme @ry veight.

Under the moossulture, the dry asttar asswmuiatien
mmmumc,mwmmmunm.
eventhough the rhisoms dry veight insresssd. 7The tetal
mtdmnmmwmmumclwm
pure stand wvas sigunificantly higher than that predused
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undes the intsscropped stand, while fer the ether twe
ocultivars this differense was net signifisant. Under the
sonesulture, the dry matter asoumulation st saturity fer
the thres cultivars vas in the order, C,> Cy 5 C,, with
significant differences. Under the intercsepping system,
mmmwmnmmumcluc,-h
significantly higher than that in ewltivar Cyf these Yas "0
signifisant diffevense betwesn the fowmer we cultivers.

15 Year. The dry matter ascusulatien in the vbhole plamt
Suring the czopping seascn in the yesr 1978 is shewn in
Table b, mpcmammmmm
cultivar C, is depioad in 930.5b. The cultivers C, #nd C,
4id not pegister mny significent differense in the sxtent
dmmmmlmzuﬂmuﬂm
of planting, vheress in case of cultiver C,, the dry satter
plant in the ssuead yeur wvas considersbly less
t in the first year under both the oropping systems.
oate of first year, the pattesn of changes in
cumumtmﬂumamm'm
15th wesk, beyend whish the tetal dry weight elesely folloved
the same trend as that of the shisewme.

Undes the menosulsure, ualike in cthe fizet year,
mwm-wmeammmmumi
c;mc,mmumngmm. although
mmmtucawc,mmu-uthm
Motcz. Undes the intereropping systam, the tetal dvy
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mmmmmmmmummmm
order, c’> c‘>c,. ummmuut.

2.3. mmnﬁ. m‘“mmu
lsaf avea Fatio

2.2.2. Crop growth rate (_Iaoh plant)

1.¥98. The evop gEowth rate (CR) st diffesent pewieds
Guring the sxepping seasen in the year 1977 is shewn in
Teble 108 and its trend of changes 1s depisted in Pig.6a.
Under the moneculture, cultivar C, Sttained the wamimm
COR Guring the peried of 1lth o 14th vesk and desreased
batwesn 14th and 18th wesk. This vas fellewsd by & furthes
remarkable increase during 18th to 23nd wesk befere falling
mium_mwhﬁ. Under intercsepping, this
oultiver showed & eentismed insrense in COR upte 32nd week
and a deszense tharelftar. mumc,-emm
CUR Guring the peried of 1lth to 14th wesk under

the eropping systens. However, uader inteserepping,

COR of this cultiver esatisued te be high upte 26th
wesk, while undes puse stend this was negligible beyead
10%h wesk. Unfer the mssssulture, COR of sultiver C,
seashed the manimm during the paried of Oth to 1lth wesk
1¢s0l2 and danswnsed between 1lth and 14th vesk, fellowed
by & further vise Guring 14%h to 10th wask. Under
intererepping, Wis eultivar attained the samisms COR
botusen the peried of 11th and 14th wesk and exhibited &
deczense theweafter. |
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Pig.S. Crop growth zase (CAR) of shess, rhisens and
wvhsle plant at different Stiges of grewth ia
thres suwsneris cultivess wader pure and
sncerevepped stands.

A. CIR « Whele plant
5. COR ~ oot
¢c. O -~ Rhiseme

o——0 Cio. Bo.04 (2977)

o~--0 Cla. Bo.24 (1970)

x——>x CIR.338 Sugandham (1977)
a—5 Duggizale (1977) '
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The manisum COR sttained by the gultivar C, under
mmMmMymumuum
undey the intereropped stand, while for the ether twe
quxtlvmwmmmuﬂm. Under the BOne~-
mm.mwtmmmwmmumc,
tmwcxuc,umw. Under intererepping,
the mexisus CGR attained by the eultivass C, and C, were
oconsidersbly higher than that attatned by C,. T™he COR
mamuvmcluac,mmymm
mnc,mmnmmm. During the
peried of 18th to 3%ud week, vhen the assumulatien of dvy
matter in the sheet deslines, the COR fer the thres
mummmmmwmum
evdars, €, Cy 5 C, Vith siguificent differenses.
mumcimmmmum -
than the other twe cultivare dering the peried of 23ud te
36th weok alse. Bayend 10Wh weuk, the CUR of the sultiver
""'ctmmaomm“mmymm
that under the inteverepped stend, wheress for the evher
twe ouitivass, it vas higher under the intercrepped stand.

X Y008 The arop growth zats At different parieds during
mmmm.mmxmummmeu
sabls 100. The trend of shanges in the CUR of the cultivar
ctmmauwuwmtu.u. he trend in
COR in the two yeurs was similar fey cultivawe C, and C,.
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Undey the meassulture, wnlile in first yeaw, the sttaissent
of mamimm COR for the eultiver C, vas delayed upto the
pariod of 14th to 1Sth wesk and desveased thereafter. Undes
the intersrepping, the COR of this cultives ineressed upte
14th wesh. A further rise in COR essurmed betwesn 1Sth

and 2308 veek.

Upte lith wesk afeer planting, %he COR of this
oultivar Guring sescud yeor was 1ess thean thet in firet
yeas under both the cvopping syssens, However, the COR
mwmmumummmmmtumy
higher then that in its fizes year Suring the pewieds of
14tk to 10th wveek unfer the pure stand and 1lth to 14th week
under intesoropped stand. Seyend 10vh wesk, under the
mxmm.mmummuuclm
Mr“hmmmnwum
mm.nwmm-mmm
the intescropping syeten. During this peried, unlike in
lmtm.mmnmc‘mmnwmmm
Woﬂl&uuﬂ-m”m T™he COOR of
ummmmmnmuu&umm
was in the osder, C, > C; > Gy vith significent differenscs.
MW&deM&Mﬂ.Wutmc
m,mmmnmumc;mmumm
e cultivars was not significant esvugh.
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3.2.3.2. Caep grewth Tate {hoes)

L Yeex. The shest grewth sate (SGR) st diffevent perieds
mmm“mmmm’um
in Table 11a and 1ts tvend of changes is deploted in
4g.6b. Unfer the moncsulture, all the thees cultivers
attained the masisus SGR between Oth and 1lth wesk. Under
the intesevepping, the attainment of the amwimum SR vas
ump-unuaummmumumc,
-ﬂe,ummmu&“!ummumc.
The veluss of SOR were pesitive upto 32ad vesk for sll the
cultivers undew the intereropped stand. Under the mene-
eulture, the SOR of the sultivews C, 8nd C, were oither
ceased or Levans negative beyend 18th wesk, while that of
mmuwc,muumunwuam.

The sexisus 8GR attained by the sultives C; under
the puze svand vas cssidersbly highes than that uafer the
uwm,mmmmm—tu
for the othar twe sultivesse. Under the sensoultwse, the
m—mummwuxumc,uc,m
mmmmwwmmume.m
' ondes the intesoropping, the veluss for the cultivess C,
and C, vere esnsiderebly highes than thet fer C,. Pres
24th wesk ommeds, the SOR of eultivar C, vas the highest
faliowed by C, and C; unfer beth the arepping systems.
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he S0R followed mere or 1e8s the sume tvend of changes

8 that of COR wpti 10th wesll afesr plamting. In the case
nmumc,uc,.hmnmﬁ-nm
 with thess of memimm CIR, WALle fou the eultiver C,, the
poried of manizun COR follewed that of mamisun SGR.

L ENE. ™o shest grewth Fete at different perieds during
he eregping seasen in he yesr 1978 15 presented in

Teble 115, The tvend of changes in the SGR of the sultiver
c, Guring this year is depisted in Pig.6h, The values and
trend of BOR were similaw in both the yeuws fer cultivass

, c’ulc,.' In the sesvnd year, the interevepped stand of
he eultivar C, attaioed the sanimus SOR ceaparatively
early, i.0. Guring the perisd of 1lth to 14th week, beyend

vhieh the valuss were csusidesably redused. Under the
ssnssuliture, the refustisn in SER of hii eultivar wie
pestpened to boyend 15th wesk in the sssend year, while

ot Getveane VaS notised by 14th wesk itself in the fivet
yoar. Sheot Grewth yate fellewed the Sins patiers 80 thet

of cutivdy C|
of COR wphe 10th weuk afoer planting. The SR was

mmu*-undmnuq(-uum
tmen-\mmnmmm-mm
34th oo 10th wesk under pure stand and Lith te léth veek
wnder the interuwepped stand.

L



2.2.1.2, Cwop gzowth rete (Rhizome)

AXeaE, T™e rhisome groweh rate (MGN) fer different
perisds Guring the cxepping seasen in the year 1977 is
presanted in Tehls 158 and 4%s trend of changes is deploved
in Pig.%0. Undes the moncsulsure, &l cultivess sepistered
e nsarhed inswenss in RhOR during the peried of Sth %o lith
weukk Selloving the initistion of fiagers, but under the
istercrepping, suth an iscresse wae delayed upte the
povied of 11%h o8 Mith wesh, Por the cultiver C,, &
fupther renashable incrense in BhGR during i8th to 28nd
wosk under beth the esepping syssens sesulead in its
attaining aexinun valuwes, the values however, fell in
subsequent periods. The IMGR of the sultiver C, under the
puse stand increased wpto the 10th wesk and desrensed
considesubly afeer that. Under the inteserepping, the RhaR
of this eulsiver whish Toss upte the 14th wesk, 418 not
shew mush refustisn upte 20h wesk after plenting, Pure
stand of e cultiver C, shoved & Steady ¥ise in RNGR wpto
the 1ith wesk vhich desvessed thaveafter. The manimms EhaR
mquummm--mu
perisd of 18%h oo 2804 week.

mwmmumumc‘mw
c,ﬂc,ummmmum”.
he asnisun MGl attainsd by the sultivaw C, unfler the pure
stand vas considerebly higher than that under the intes-
MM.MM*H“MMMN
orher e cultivass. Upte Bth wask afver plantiag,
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cultiver C, end C, Tesorded higher FMGR than the eultives
Cye The eultivars did net differ marbedly in their BRGR
values Guring the period of Sth to 15th wesk. The changes
5n SMGR beyend 1Sth week follewed the SOUS POAeIn &8 that
ot cam,

IZ XNAg. Tee Thizsme growth sate for different perieds
mgommummmumu
the Table 13h. The tsend of the RMR during this yeer
wum.uumyummclmm
mum-u-mumummnm
e gultivers. UnSer the msnccultuwe, the masinus EhOR wee
mnumwc,-mtumyuuumw.
1.0, during the paricd of L4th to 1Bth wesk after plamting.
Unlihe in first year, the BhGR of this cultiver wader the
_Mmm“mmmmmu

o 10%h %o 32ad wesk. The maxisum RAOR of this
oul Suring sescad year was csusidershly less than thet
in' the firet year, particularly under the Esneculture syeten.
 Sush yeSustion in EMR wes mewe prencunsed beyend 18tk week.
In spite of this yedugtion, the mamisus EMOR attained by
his sultiver was otill higher than these by the other we
eultivers wnder both the cropping systess.

3.2.2. Balative growth zsete

2. 0 The relative growth rate (RGR) et different perieds
mmmmmn”urrumu
seble 150 and it tvend of changes is illustsated ia Fig.7a.
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7ig.7. Ralative growth rate (ROR) of rhisems, sheet
and whole plant at diffevent stages of growsh
ia thres tweneris eulitivesrs wnider puse and
intercrepped stends.

A. MR « Wele plant
5 MR - Sweet
Ce MR « Missns

o——¢  Cls, Be.34 (1977)
/' Cls. Wo.34 (1979)

x—x  Cll.388 Sugandhen (1977)

a—a  puggisals (2977
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m_mummummu-ma.-.
m&&“!&“dm%ﬂ”w
sharestfter. The NGB uader the pure stand wvae ssusidesubly
refused after 11th week, wvhile unfer the intererepped
m.-mum-ummyuwua
wesk. The ROR values of sultiver C, levelled off during
uthwahl“mmwmm.*tuu
sentizued to desrense unfer the iatererepping system. The
uwmuuxumc,m-rmum
Guzing the period of Gth to 1ith wesk and the values levelled
mnmnauuum.mmmumm
mwwmmm.
MMMM,MWIG.&M
wulumclulc,mmmhmmm
mnc..mmmum,c,‘m

mue,uc,.m.um ameng the
cultivers were not significant. All ‘the gultivars registered
higher values of RGR undew the pure & than under the

WM“&I-‘M’M““M
dwmwmmm‘mdmmum
CI“C’. mu,ummumcl‘mmmm
mhmmmmmwwummum
wook . mm-&nmc,mc,.mwwu
2GR wnder purs stand was visible ealy upte Sth and 1lth
weeks respestively, beyead which i1t vas genssally hichew
under the intesczegped scand. Boyond 18th wesk, RGR of
“d&iﬂetmmmmm.lmm
wo sultivers wnder both the erepping systens, During



72

his paried, the NGR valwes of this sultivar 414 sot shew
any sashed differense botwesn the twe srFepping systems.

IZ Year. The relative grewth rate at diffewent periods
of grewth during the sropping seasin in the year 1978 is
presentsed in Table 136, The pattarn of changes in the ROR
umumc;umuru.n. The MR valuae of
mmumc,uc,mmmmvmm
twe yoars of stully. e RGR values of the eultiver C,
Ouwing early pemied of 4th te Sth wesk in the second year
vere csnsiderubly less than that the firet year unéer

| uuxmelummmumuuumm
the pure stand and during 6th v 1d4th wesk under the inter-
szepped stand. uunnlt.thm:lmmumm
higher in the sevond yeor them that ia the firet year during
Sth %0 10th week and during 8th to 14th wesk under pure and
interurepped stands respestively, dut ia the subsegeent
perisds the values wese again conparitively low during the
sensnd yeor of studly under both the cregpisg systems.

Duriag the early paried, tha superisrity of
mumcldmthooummum.HMth
firet year, was net netigsed. Under the ssmesulture, the
mmnmnmmmc,muwmuy
higher than these attained by the other twe eultivare.
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During the peried of 15¢h te 22ad wesk, the RGR values of
the thres cultivars wvere in the exder, C; 5 Cy)> €3 vith
significest @iffevences. All the cultivars segistered
bigher BGR velwes undes the inteseropped stand than under
mmmmhnmdmm. 1.0,
18¢h to 26th week.

3.2.3.1. Rslative growth rete (Bheet)

- Z.yesm. The velative groweh Fate of shest (MGR) at
different purisds during the Grepping seasca in the year
1077 1s presiaced in Teble 146 and its trend of ehanges is
depisted in Pig.b. The Geurse of SRGH of all the three
uutmmmumm*mmm
--mmuamumwmumsqnm
mm”&mmmmmm. ™e
“nmmm,rummm.mu
4th %o Sth week after planting. Under the senesuleuse,
the SRGR of the sultivars C, Sad C, was either nil oF
segative by 32nd wesk, while fer the eultiver Cy, the
m-m'wunwmm. mﬁmm
m.umﬂnwunmmmmm
the cultivers.

15 XK The relative grewth rate of sheot at different
nwmummuumamu
presented in Tebls 14b. The trend of changes in the SRGR
mdmmumc‘mmmmumm
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in P1g.Ts. The cultivars C, and C, Gi4 not chov sxy marhed
differense Detvesn the two years of stuly for this PAreustes.
The pattern of IRGR was siniler te that of RIR upte iSth
woek after planmting by vhieh shoet grewth cessed.

2.2.2.2. Relative growth rate (Rhisses)

Y- The selative growth rate of rhigens (ARMR) at
diffevent perieds Suring the erepping seasecn in the yeer
nnumummuzumumu
depisted in Pig.%e. Maxisun vailues of REWGR vere resosded
mlynmmcm.m‘a\unaunm
mmummmuﬁm Culeiver Cy
mmummmmwtglaumm
scassulture and Detwesen 18tk end 33nd veek under beth the
crepping systems. OSuch Pattern was net reserded fes the
othey two Gultivars, singe RRhGR desyease seen after

sttatning the sanimun values. |

mmmcxmm;vhmm
under the pure stead than uader the intererepped stand upte
14th vosk afear planting. ™he superiswity of pure stands
 of cultivers C, aad Cy Was notissshis upte only Sth and
11th weshs yespestively. During the sariier perieda, the
MRLGR of the thyes oultivers under the pure stwand wers in
mm.c,> e,>c,‘.mmmmm
eultivars was ast marked under the inteserepped stend.
Seyend 18tk week BRMGR followed the pattern of BER.



. . &
QQQ

different stages of gerawth wnluw pure aad intemaregped stands during the year 1977
— TATL. A

¥

OOOOO

.....
tttttt

QQQQQQ

lllll

0.300 0.074
0.080 0.04%

.17 .

.54 443 0.3 0.1%
0427 0.3 0.13 .13 0.0

.48 0.2 0.348 0.254
.38 0N.53¢

.06

ns e.91%

0.13% 0.114 .00
0.028 8.013
0.6020 0.812

0.165 0.3249

:
i
lll;
33 13%;
35 '8
17 1433

1 5485

7




' L L ot ¢ N .ponﬂ - 't T Lz N O

SL0°C P M9 = - &t o gmD
t8°¢ i29°0 ™ €68°C B 2 P90 We'e e ]
SN g0 IS8 S90°¢ WM €II°e esee (3) STMTITRD

(Wo=8 ®




79

I3 Y08 The relstive growth rate of shissms &t different
pummmmummnnu
presented ia Teble 1Sh. The trend of changes in ¢he RRWGR
ummumciumum.n. T™he sultivare
c,ucc,cumuuummnmmm
wWe yoars. A rise in the RRhGR was noticed fer the
mumclmmanmu-uuma-uu“
*m“WMMﬂy,u&um
vith the paried of intitiation of fingers. Bt unlike in
mm.mmummuw?umw
mmm»mmm@-Mm
Systan. Daring the sesead yeaw, the of shanges in
Whe BELGR of the eultivar C, was similer that of RaR
oven from Bth wesh cowards, vhile sush sinilarity vas
Mmyumnmummmtw
PORE. |

2.2.3. Leaf ares watie

1 Y- The values of leaf ares zatic st different periods

mummuua&uﬂmm«a
ummﬂmmuwuzwm

1aR of sil the eultivars deslined shasply dDoyeud 4th wask.
muum.nmmmm
enly after nammmuzumc,‘-cc, aventhnugh
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Leaf aves ¥atio (LAR), spesific leaf avea {(SLA)
and leaf weight yatie (LAR) at different svages
of growth in Whres Surmeris eultsivars under

puve and intesczopped stande,

a. LMR
b B
a. IMR

o——o Cls. Be.34 (2977)
o---® Cla, Bo.34 (1970)
x——nx €11,398 Sugenfhas (1977)
A —4 Duggivela (1977)
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ummm“mmuxumc,m
#sh wvash iteelf.

The inveserepping sysven registered signifisently
mmmmu-udmmmc
e growth pariesd, mwc,uc,mm
giemntly highes LAR valwes thes the sultivar C, upte Sth
vesh afser planting. Setwess Sth and 11tk weshs, 1o signifie-
. ant 4itferenss saong the eultivars vas asted, vhereas
Suring 14¢h and 18%h wvesks, the IAR values of the ree
eultivess were in the ewdess, C, ’, €, 5 C;, the differenses
being signifisant. Sayend 18th weshk, there was no signifieant
differense ansng the cultivars.

IZNNE. The values of leaf avea vatie at diffsrent perieds
Gering the cropping ssiden in the year 1978 ase presented in
Teble 16b. The trend of shanges in the LAR of the sultiver
C, 15 dspiated in Pig.0e. ™he LAR values of the eultivers
C, Snd C, vare siailar dusing beth the years. The IAR
values of cultiver C, were highes in the sessad yeaw than in
gizst year Guring the early paricd of grewth, upte Sth wek
afoer planting in nenssulture and botwess $th 0 11th wesk
in case of inteseropping. The pateern of LAR in the
subseguent perieds was similar to that of the fiyst year.

2.2.3.1. Spesific leaf aren

1 .00 ™he values of spasifis leaf asea at different
Muummmnmmnnm
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Mumxnmauuuwumu
Pig.0b, As in the ease of 138, SIA desrensed fyem the very
carly period of guewth enwerds unfar both the srepping
syetems, the desline being quist dwestis undes the moee-
sulture systen. Unfier the monsoulture, all the sultivers
wmmnnwm-u.m
mmw.mumc,mmﬂam
only after 1lth wesk. Under the pure stand, the AIA of
cultivar C, stadilised by 14th wesk, while the SLA of the
mumummu-uumwuuu.

™he intercropping systes reyistered signifisantly
higher SIA veluss thea the monogculture systas througheut
the gwewth pericd. 8%h wesk after planting, when both
the erepping nad high S3A, the valuwes of cultivers
c,_uc,mmmmuc&.muunam.
c:ummmmom-tmmnm.

pedh . D The valuss of SIA during Whe cxepping seasen in
the year 1978 ave shows in Teble 1. e trend of ehanges
umm«muzmc,‘umnru.». ™e
mmummumczu%mmnm
both the yeass. mmmm.mm-mu
a-mumcgummmmmmm
umrmtm-ﬂvdﬂtnﬂnm&rmum
upee Sth wesk after plamting. Under the inteserepped stond,
uﬂuwum”mmww
mmumumﬁ-mumm
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2.2.3.2, leaf waight yatio

1YemE. The values of IR at diffesent perieds Suring the
ovepping sepsen in the year 1977 ave pressntad in Table 1fa
and its tvand of changes is depisted in Pig.0s. While AR
and S2A felloved & similar pattenn, the sourwe of IR
duviased fwen this genawel twwend partisularly duriag the
carly stages of orep growth. The redustisn in LR a8 the
growth advenced was slov vhen cenpgared to that of LAR er
A, Celtiver C, Fegistered an inerense in the LR wpto
oth wask after plamting under Both vhe Sepping systens.
mwe,mmmmwcaumm
mmm.m-umc,mmm
by Sth and ¢tk wasks under the pure and the intererepped
swnds vespestively. Deyend these pavieds, the LR values
desvenned contimwcusly upto 22nd wesh under the pure stand
and upte 36th wesk under the inteserepped stand,

Upte B¢h wesk, thewe was te signifieant differese
in the LM betvesn the tve oropping eyetems. Beyond this
period ant upes 32nd wesk, the LR of the ayop undes the
inteserepping systen vere signifisantly higher theo that
wnder the mencsulture. Upte $th wesk after planting, LI
values of cultivars C, and C, were scnsidesably higher then
thase of C,. But during 8th to 14th wesk, the values were
signifismntly higher for the eultiver C, then thess of
other we cultivars. Beyond S3a8 wesh, the LR values of
the thres cultivess wese ia the onders, Cg; ) Cq ) C; under
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beth the aropping aystens. During this pavied, eultsivew
clwmmmmmmm

interescpped stand than under the pure stand, while for

the other two cultivese, the values ware higher under the
pure scand,

L. XE. The values of LR as different pariede during
the evepping ssasen in the yeaw 1978 ase presented in
Table i8b, The trend of chinges in LER values of the
mumc‘nmmmumuru.-. he
oultivars Cy and C, @14 not eshibit any marked differense
in the LR values batwesn tha two years of planting. ™he
mummumc,‘mmummmm
that in £i8t year dwring 4t and 6th weeks after planting
espesially under the intesusopping systas. tnmmt
periods upto 2308 vesk, the 1WA valuss of this cultiver
wvere low in the sesend yeawr undesr both the orepping systems.
Seyond 23nd wesk, U values of eultiver C, were again
higher in sesend year as ceapared te firet yeur, vhich was
sere proasmesd under the pure stend. In spite of Whe rise
in LAR of cultiver C, in sessad yuar dusing 1otes stages of
oNop grewth, the LER of Wwres cultivars vas ia the eoder,
c’> Cg > €3, undes both erepping sywtens.
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3. Rtictienty of solay eneygy eonversion and ensiresnental
fastens

he light elimate in the savure Goteaut
plansation was charasterised. The interception of ghote-
synthetically astive radiatiss (PAR) and the efficieney
of S0lar enesgy conversisa ware stwiied fer the pure and
intercropped stands of wsneris. Changes in the other
environmental varisbles sush &9 Alr temperature,
evaporstion, hunidity, vepour pressurs, soil moisture,
and o0il tonpurature as influemced by the twe osupping
systens were alse smanined.

3.3, Selar snergy input and its effisiency ¢f ssaversien

$.3.1. Charasterisation of light elinate in the cecenut
plantation

3.1.1.1. AR in the opmr

The average daily inssning MR fer diffesent
monthe of the WSReris grewing seasen in the years 1977
end 1570 is presented in Teble 19. The insening PAR veried
videly during these periods, On sunny days the masimws
S0R was in the range of 1800 te 1950 Al u”F o°! at mid-dey.
The mmimum AR notised vas 2,100 s u”F ¢°1 ca oun
September, 1977 which was & cless day vith enly & fov
clesds. 3In cloudy days, sesording to the intensity



sable 19, Aversge daily insoming AR (8 a~3 3=
fyon Jume 0 Desssber (tusmeris growing
seasen) during the years 1977 and 199

June 21.29 18.19
July 23,08 19.80
ey 92,18 24.08
Sept 28.44 34,94
ost 37,38 40,88
Nov 4.0 I X
Ses .02 0.9
m - 34,38 $1.17
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of cloulls cover, the PAR in opan wvas in the senge of 400
91,300 un u™F o). vhe nighest aversgs menthly values
for the grewing seasen wers wring Septanber to Desember
of the year, fellewing the prefioninanse of eloudless sky
Guring this pariod ss coupared to the sarly period of

evop growth, The veNege menthiy PAR values fyem Juse te
September wvare esnsiderehbly higher in 1977 than in 1978.
Sut in Cstober and November, ivoming PAR was greates in

1978 than that in 1977,

5.2.2.3. AR in he O300MNS m

Seppanal wrend AR PR _SESRERIANICn. The svesage dally FAR
in the open and under the COsSUUt emmepy Guring the turmesie
growing Season are Given in Tebls 30. The per cent FAR
enenission by Whe GOSMMUt CANOPY was highes in the early
poriod of twsmeris gyowth thas in the later perieds. Bven~
wmnmnmuthﬂmm
was desrensed in the laser part of the year, the astusl
ancunt of PAR availahle wader the Cetsnut canspy inerensed.
he overspe AR cransmiseion in the cssemut plastation
Guring the tuymeris growing season was Sbout 48 par oent of
mwuwmhm—cmmmmtunmﬂ
and the lewest in Dessmber (41 paw sent).

Diurssl seusss of IR SFERERAARIGN. The PR tsensuission
in the cegonut plantation vas studied in feur different days



Table 20. mmrut/ull"a'll in the open
and in the csssmut plantation frem June %
Dovenber {(turmeris grewing seasca) Suring

the yeaw 197
Nonth In the In the coscnut the cosomut
owen  plameticn R open)
June 4032 e 53,7
July 443 234 $3.6
Mg see 2 .7
Seph 204 7 4.3
ot % 00 a.3
Bov 5% 8 41,8
Des 4 402 80,7
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of verying shy centitions Guring the yeor 1978. The daye
selested in Maveh and Desenber were typisal elear daye,
while these in June and July were typieal eleudy days with
wost of the light ia the &iffused fern. 7The sunshine hours,
the averege JAR in the epen and in the esseumt plastatisc
Aleng with the peresntage of tFansuission by COSSONS GRNSPY
for these Gays are presented in Teble 21, Altheugh beth
the days were clenw, the available MR and the pew eemt
renenission by csssnwt eanepy ware higher in Naseh then
these in Degenber. The day in June had meve ingidence and
1ess flustustion in the PAR tham that is July.

| The Alursal esuses of BAR distridutien in the
wmummmuwurna.
The diursal pattern of PAR distributien in the apen wVas
siniler Guring beth clear duye. But the PAR values were
fairly highew in Maawh than in Desenber feem 13.00 o
16.00 h. During %he alewly Sy in June, oventhough the
sutent of PAR in the epen wvas 1e8s than that oo & clear day,
it fellewed the same diwrmal pattern. 7The pattesn of PR
distridution in the epen vas highly varishle is July, with
a heuvily overeast shy and intesmittent rein.

tThe diwnal pattern of SR wwanenissien in the
esssout plantatisn during these four daye is shewm in Pig.)0.
the crensnission vas asshadly highas early in the mesning
(6.00 9 7.00 b |} on both the slsar dmye. IAter, Alsng with






rig.9.

Piurnal sourse of MR distribution in the
during four different days of varying sky

oconditions.

'y $«3-1978 (clear sky)

x 12-6-1978 (ovexsast sky)

o 3=T7-)978 (Neavily eversast sky)
® 34<12-1978 {(elear sky)
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s narked ingrense in the tetal light in the epen, there
was & gradusl vedustien in the tremeniseicn values and
lowest valuss were resssded detween 7.30 te 8.30 h. After
9.00 h. thers was & standy insresse in the M tyensnissien
yeashing the mamiwus by nesn. PFew the elear day in
Desenber, the maxinum JAR tyansmisnisn was resshed by
12.30 h. and Gesnensed in the fellewing hewrs, while is
Masch, the twsensniseien sentizved te ingrease wpte 14.30 h.
There wvas & late inorense in the tsensnission ia the svening
howws (17.00 te 18.00 h } during both the elear days.
During the day (wnifesmiy oveseast) in Jume, the diuemal
coures of JOR tyansnissien Sollswed the seme pattern &
that oo & clear day. The tFanenissicn values upto 11.00 h
on oloudy days wvere ssnsidershly highesr han these on elear
Gays. During the duy (hesvily evesesst) ia July, the
crenoniseton pattern &id ot chew mush verisbility efeer
10.00 h unlike the othar daye.

Paaflaghs. The ingertanse of sunflesks in the distrilutisn
of BAR in the cssent plantetion was ssseseed during the
time of 12.00 to 14.00 b en 20tk Maweh, 1978. The sky
was eleor and PAR in the epen averaged 1900 E n™> o72
Guring the peviod of otuly. The @Rt Ave preseatsd io
seble 23. The PAR in the shady aves and in the sunflesk
ares vers megtwadl saparetaly. Wails the PAR in the

P

M“mm/‘n ) .umxm/u-"-”‘
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in the senflesh aree vith por oent trenanissions of 7.6

ad 73 vespestively of the PAR in the epen. The satie of
suntleok PAR/PAR ia shade was absut 10.5. The ares undes
the smtieshs yéiched & niminun of 35 per osnt &t selas noen.
The eomtzibution of the swndlesk PAR wae sstimated o be
sheut 80 par oent of 2w wotal AR unflsr the sesenut
SanopyY. ‘

3.1.1.3. Optionl pueperties of oomeant leaf/Spestyel
distyibution of enepgy in selar sedistion

The spestrel distributisc of enevyy in the
snstdent selar redistien (300 ¢o 3,100 on) and an ampli-
fiontion of PAR (400 %» 08 ma) ressxded &t neowm on 4th
Sgwil 1983, & clear Guy ave given in the Fige.ll and 12
sespestively. The intemsity of reflestien, sbesxptien and
csanenission by as individual leaflet of cosssmt a8 8
funstien of the wavelsnyth was alse studied.

RLiontanas. The Feflectance of esssnut leaf 89 & funstien
of the vavelength is given in Pig.13. In the PAR region
of the spestown, the sanimmm reflestange of 16 par cant vas
at shout 350 am (greem vegien) and & ainimwm of § por sent
wes at shett 430 (biwe) as wall as 660 ma (vef) regiens.
segien of the spestawm,



Pig.1l. wmumhhm
redistion (300 %o 1,100 am),
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Pig.13. OSpestral distwibution of enesgy in the PAR
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Pig.2A. m.lmunﬂnamd
vavelength.
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Pig.1S. Trenenictanse of ssssout 10af 6 & fumstie
wavelangth- e |




0001

St 913

(WUHLINITI3AYM
006 008 004

009

00S

S0

3ONVILINSNYYL



RO

ASSERSERAR- THe spostrel sheespiion of ssscumt leaf A9
depiscad in Fig.l4. The maninve shoswptanss of 90 per eent
was notised in the blue snd ved regiens of the AR spestium
corseupending to the senes of minisun refisstanse. The
lovest sheszpranse of 80 par eent Yas at sheut 350 ma
(green). A steep fall in the shoseptanse courved at the

ISR, The trasumittonse of essonut leaf s &
funstion of wavelength is illustrated in FPig.15. The manimus
tzenamittance of 3 per eent vas in the green region of the
MR spettrun 8t about 3530 mm. The trausmittancs io the blue
and red segiens wvas negligible. As in the saee of
soflastante & StHNp rise in tyananitianss was notised at the
near indzs red wegien of the spestawm.

3.1.3. Intareaptisn of JOR and the effisiency of selar
onauyy cenversien

3.1.2.1. Intercaption of PAR

™he intesseption of PAR by the seubined emncpy of
ostenmt + sumneris & wall a9 by their sespestive puse stands
10 given in Table Ila. T™he supsrierity of the essenut +
turserie ssabination in the MR intaseaptisn ocver the pure
stand of tusmeris wvie savhed during the early peried of
wrneris growth upte Bth wask after planting. Seyend Sth
wesk, vhen pure stand ¢f turaeris sttained neasly mamimum
AR intesveption, the oonbined intasoeptisn by the -






Table 236, mwmlnmmmummnm
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oLt + turmeris eanepy 4id not martkedly 4diffesr from
that of the pure turmeris stand. The FAR inteweeptisn of
csmbined camopy of cesenut ¢+ turueris was alvaye superier
to that of & esssnut pure stand.

™he PAL intereeption by the thres turweris
sultivars at diffesent perieds of grewth under puse and
sntevesepped stands is given in Table 2. Upte 1ith week,
MR ipteseapticn by the pure stand vas higher then that ef
interoropped stand for all the thwes cultivars. During the
year 1977, the AR intesmeption by the cultivars C, & C,
was grester than thess of sultivar C,, while in 199, the
eutent of incerceptise was highest by cultivar Cy fellewed
by C, and Cy, under both aropping systems. The PR
wnmmumcxwmmumn
1977 chan ia 1970 uwpto 1lth wask after planting under both
the cropping systems, while for the other two eultivers
there Vs not sueh differense in their NR intesesptish
betwesn the twe yeaws of study.

The PAR interesption by turweris cancpy reashed
above 90 paw cent by the Mth wesk itself under both the
oropping systems. The inturveptien of JAR by the turmeris
suitivars as & funation of their sumalstive LAI under the
pare and the incescwepped stande is depisted in Fig.ls.
The extent of JAR inteseeptien insyeased upto an [AT of
fouy. Purther insyetse in IAX, noted fer the eultivess
C, end Cy under both the eweppiag sywtens, 414 set result
An any sppresishle insresss in the intsswaptien of R,



4

7ig.18. PAR interesption as & fwnetisn of
LAS for Whees wnesis cultivers under

and istercuepped svands,

A, Cls. N34 (1977)
. Cls, Bs.34 (19%)
C. Cl1.338 Sugenthem (3977)
5. Sugpisala (3977)
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3.3.2.3. Bftiaiency of SOlaw enangy Conversies

™he effisieney of conversion of photosynthetic-
ally aotive ensgy Anto dry matter fer the thres twemeric
cultivare vnder the pure and the intererepped stands during
“he yoar 1977 is presented in Table 4. It is asowned
that 4.2 heal arve reguived fer %he peednstion of ) g of
dey matoer, The coowersisn eoffigsiency wvas saloulated fer
the panied fyom germinstion 0 hasvest as well as for the
shisone Mulking period (Sth 0 Iiad wesh). Por all the
eultivess, the cenversion offieiency was higher wader the
 intererepping sySten than undey the monoSulvure syotes for
the total orep growth pariod as vell as fer the rhiseme
bulkiag pevied. In cass of cuitivars C, and C,, the
csnvessien effisiensy almest deubled under the intererepped
svand as eoupared to the pure stand. The cenversion
eftisionsy of the thwes cultivars Guring the telal erop
mmﬂhﬁm.¢;>¢’> c, (with
signitioent differenses) wder both the sypping systens.
During the Mhisoms duiking period the cenversien effisiscey
saised ovaw hat of tosal exvp grewth period fer all the
thres sxlstvans under both the orepping syotens. Under the
wcnosmiture, the ssoversisn offisieonsy fer the thees
oultivans Gwring the rhimsue bulking peried wvas in the
eudar, Cy > Cp 7 Cq VAle unier the interesegping, the
onfer was Cy > C, > Cp, Giffevences being signifisent.
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3.3, Oswer enviresmental wvariablies

Shwisssnsntal variables sweh as air temperature,
hunidity, vepour pressusre, suwhine, rainfall, evepsration,
seil soisture and soil temperature reseeded in the epan
MM!MIW&MMM
tn the yoasw 1977 and 197 are presented in Tebles 1Se
and 25, Soms euvivoomental paranetaws like evaposatien,
alr tempereture, 801l tempareture, humidity, vepeur
pressure and eoil meisture were asnitered in the pure &8
wall as the isteserepped stands of twwaris for five clear
mu“muhmmmmmm.
and the dally mesn values for the Seasen ase presented in
Teble 38, |

3.2.1, Tonperatare

Soth the nenisus and RIALENR CANpENStuTes ia the
open ware Migher 1z %he 1ater part of the evep gueweh then
in the earlier part Guring Moth Whe yeOrs, The mamisus
oo well as the ninisun teaperetuse was generally higher ia
1577 hen 4a 1978, The air tempereture was lower under the
tnteseveyped stand then the Jure stand, the desrease wes
u-uq;.l'cm-umwmum
oancpy. Nowever, these diffesennes were met coasisteat
and the nean values did net show any sasked differense
Dotwesn the We Srepping SYSIERS, THEDS WIS R0 sevhed
differenves botwess pure and intenerepped swands in theis
aauimus and ninisus SONPITAANNGS.
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Table 26, Rwvironmsntal Paranstafs: evaporatisn, temperature,
mmidity, vapour pressure, acil temparature and
soil moisture undeyr pure and interusopped stands
during the ysar 1977

Soviroomental

Pure stand Intareropped stand
PIEROters {Tuzaeris alene) (Tursewie + Cosomut)
W 5.3 ¢+ 0.8 3.7 + 0,3
c?-lﬁy) = -
Temperaware (%¢)
Alxr temperature
Fowvensen 27.8 » 0.8 26.6 ¢+ 0.7
Afternoon 32.9 » 0.8 31.3 2 0.6
Max. tamperature 34.0 & 0.9 3.1 ¢+ 0,7
Mini. taNparature 31.4 & 0,7 0.5 ¢ 0.6
Bmidity (%)
Porencea 0 +4 % +3
Aftasnoon 4¢3 @+
!n Ng)
Ferencea 19.3 » 0.7 19.2 ¢ 0.8
Aftaznoon 30.3 £ 0,7 20.4 2 0.9
13 en depth (%C) ‘
Ferenooh 2.2 . 4 8.7 7.1 2 0.8
Afterncen 32.0 ¢ 0.8 31.0 3 0.3
Soil soistuse
18 on dapth (%)
Forenootn 7.0 3 0.3 8.9 2 0.5
Afserneon ‘BB & 0.4 6.6 ¢ 0.8
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3.8.2. memidicy

The relative humidisy in the open vas highest ia
the earlier part of the arop growth snd desveased later.
The relstive bunidity was higher in 1978 them ia 1977 durisg
hunidicy ot tines considersbly higher in the imtercropped
stand then that of the pure stend, such differencs was not
sensisvemt,

3.3.3. Vapour preseure

tThe vapsur pressure in %he epen cundition was
orenter during the earlier part of the arep geowth than in
the 1ater stages. Duriag the eariier meaths of the arep
giewth, the vapour pressuse was higher 1n 1977 than that i
M. There was oo nashed Gifferense Iowauk the vapeur
pressuNe in th: WO eregping Syseens.

3.2.4. Sunshine

The avenage sunsbing howrs during the peried of
June W Mgust was considerably less han these of later
sonths, Thave was & cwnsideswhile yefwsticn in the suaghing
houss in 1978 frem that in AST? dusing the euwrly pewiod of
avep grewth, 1.6, e 0 August. During the msathe of
Ostobar and Novenhar the sunshine hewss vere nese in 1978
shan ia 1977,



Ty
3,2.3, Bainfull

the sainfull vas considesubly higher in ¥he easly
peried of evep greweh, fyem June to August then in the
1ater perieds during both the years, Bearly 75 paxr esnt of
the sonual rainfall wes availshle during these thwes months.
Generslly, sainfall during the sarly paried of arop greweh
was higher 4n 1970 vham in 1977. Newever, Guriag the menths
of Opteher and Novenber, the rainfall was mere in 1977
than is 1978,

3.3.6. Dvapesatien

Duriag the fizes Sour mesths of ewep grewth,
evaporation in the open conditien was higher during 1977
shan in 1978, Duwing Osteber and Nowvenber, evaporation was
sere in 1970 hem in 1977, The entant of ovapomation in &
moummmmuuwm
on all whe days studied Guring the awop gsowth period.

3.2.% Seil misatwre

mmmmummgum
wummmnumpwmum
ister sanths during both the yease. These was & considershile
Saplotion of seil woisture level Guring Movesbes and
Desenber in 1978 which was not wesh prencuased in 1977.
mmnmmmxmmu
isteresopped stands was dons Guring the perisd of Septenber
» Novenbes, 1977, During the fevensen heurs the seil
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ssisture level wafer the intasesepped stand wae considusshly

higher than that under the pure stasd, eventheugh his
differenie VaS DOt pparent during the aftarneen houss.

3.2.0. Soil Semparsture

The changes in the seil tanperature in the spen
eondition during the cwup grewiag seasea fellewed the same
pattarn 48 that of the alr NpErBLUYe, mlmm
highew in he 1atar part of the ssup guovth tham is the
earlier pasts. The seil teapawature was higher in 1977
e 1n 1978 duriag the period of June o Paptembar. As in
the case of sir tenperstuwe, gure and interevegped stands
&4 not show msh differenses in the seil tenparature.
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4, Nstesynthetic offisieney

das eashange studies were made by the mancustris
cotbnigue. Growth anglytisal teshaique was used te
estinnte WAR, as wall a8 BAR -~ the latter presents the
eltisisney in tesus of the dry satter partitionsd tewards
the ssonomic end produst. Mwtosynthetis charesteristics
of tewerio leaf sush a8 consentsetien of chicsephyil
fignents, 8ir spese velune and SIA were alse esmmined.

d.1. Photosynihetis NOASURANEDLS

S.1.4. Gusonmarie sethod

SRR Senditiangs T™he sete of agparent photesynthesis
wae detesningd by memcmetris nothed with Washbury appasatas.
mmumwnl-um
1ght satensisies ia the msmonster yeasticn flasks.
Moveynthetis Fotes of sultiver C, vare satarated at shouws
€00 and 500 a8 ™ 5"} grown under pure and isvesezepped
swands vespestively, Whiils 1in the ease of cultivers C, and
Cyr the SRtmrBtion WES St Sheut 400 and 500 P Yl
respessively, The lateer two oultivens @id not eshidit amy
marked differense hetwesn the plasts grows under pure and
interevepped stands. Four menths old plants whish hod
stesined maniaun Joaf ares ware sslested for the study.
Senll dises of 7 ma dianster dut frem the uid vegien of

the youngess fully cpened lesves were used fer the
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Goremmination of the ¥ate of sggasent photesyathesis.
muinel retes of photesynthesis vare resordad when S discs
per yeaotion flask, wewe used (Tuble 27). A tewperature

of 33° C was eptimel during the COURDS of the NERSUFERSDE.

2ade of _smnaxent SRRWMESRASLS. The Fate of apparent
photooynthesis for the thwes tusmeris sultivers grewn under

pure and intescropped stands is presented in Teble 28,
mmwc,wwmpn-
synthetis Yone vhen grove under nenssultuse then wades
intesenepping, ¥he other Wo cultivaws did not shew any
signitiomnt differsnse betwasn the e arepping systenms.
un-ocwume,. the rate of sgparent phatssynthesis
of the inveseneppad stand vas slightly higher than that of
e pure stand, The cultivars gyewn under the interevepped
seand 414 not show any signifieens differense for the rate
of apparent ghotosynthesis, vhile under the pure stand, C,
resspded siguifisantly iewer values than C, end G4,

4.3.3, Growsh ssalytiesl msthed
4.2.2.1. Bot assinilaticn yawe

10, "™ values of net assinilation rate (MAR) at
Gifferent stages of grewth for thme twnaris cultivars under
pare and intescrepped stands Guring the year 1977 ase
p—mlumu-ummmmm
in Pig. 17. The samiaum AR was in the ewrly pericd of
gvowth. Under the pure stend, the WAR of ¥he oultives C,
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Pig.17. Net assimilatieon rete (NAR) at differest
seages of grewth ia thres tusmeris culsivam
under pure and inseverepped stands.

o —e Cla., Be.3¢ (197Y)
0-=—0 Cls. Fe.34 (1970)
x——%  C13.338 Suganthen (1977)
a——4A Duggisela (1977}
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whish was highest during the period of 4th o SWh wak
afesr plansing, deslingd thaveafter uwpte 1Oth vesk. Beyead
10Wh wosh, & smahed rise in IR was noticed Sew this
sulciver wader the pure shand, The isteswrepped stand of
mﬂ““uﬂmhnmm“
cmmeds. Tor the cultivars C, and Cy the samimmm EAR
valuee vese notioesd during Whe pavied of 4¥h % 1lth wesh
end dosvensed theventoar.

Under the sonssulture, the saxismn BAR sttained by
cultivar C, was sonsidevehly higher then thess sttatned by
ether v eultivars, The mamisun JAR attaised by cultivers
cldc,“ummmmvm
then thess stenined under the intersweppad stand, vharens
for e cultivar Cy, ¥his Gifferense wes not nashed. Doyend
10th wask, vhen the shoot grewth was aegligible NAR of the
cultiver C, undew the puse stand Was significantly higher
gﬂ“mmm*hw
swmd, Duriag vhis pevied, me signifisant diffevense was
netioed Sor the WAR values of the cultivar C; boween the
we eropping systens., Usler the pure stund, the BAR values
of thwes euitivers duving this paried of leat sensseente
‘wane in the sadew, C, 5 €3 €y with signifiowmt
differennes. Unfar the intesawugped stand ales, eulsivew
c,mmqwumy.m-mum
Gifferenes WS wtiaed botusen the other We onltivars.
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A IaE. The WAR valuse at different stages of guoweh for
she Whres eultivers under puse and invasercpped stands
during Yhe year 1978 are presented in Tuble 206, e
ssasonal chenges in the IR ef the eulsivar ¢, alens during
this year sre depicted in Fig.17. mcnume,uc,
414 2ot shovw any savhed &iffenwnes in the FAR values betwesn
e We yoors. The NAR values of the oultivar C, were
mmumﬂwnwumlﬁn
m“hﬂnﬂdmwmn‘“
planting under heth the cregpdng systems. Unlide in firse
yoar, & velustien in WAR wes notised for this cultivar during

whe peries of Goh o 0th wesk under beth the erepping

' systems. 7The NAR jnoreased during the paried of 8th t»
$ieh wesk under purs stund and during P %0 144k vesh under
Whe intesusegped stand. The EAR values of this sultiver
.mmhnwmmmumsuum
Gwing the peviods of Sth o 10th wask snd 8w w0 14th wesk
wier pusre ond jncarcsepped stands vespestively, Under the
wsnooniture, it SUNNZASt % £ivet year, the AR sheved &
donrense duwing A4th to 2ind wvesh. Beyond 10th wesk, NAR
valuss of this cultivar wnies the pure stand were ccnsiderably
yefuced in the seuend your as conpised %0 the firet year,
oventhough sweh & refustion was 0ot motiged unfer the
iotevevepped stand. In epite of this wead, the phete-
mmummqmmmmn
othay Wwe eultivens.
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€.1.2.2. Boononic sseinilosion FaNe

LIE. e values of SAR at different perieds of greweh
for theee wwmeris sultivass wnder pure and intesorepped
swands duwing the year 1977 are given in the Teble 30a and
¢ osasennl changes are fepieted in Pig.)8. The EAR of
ume‘wwmu*um
ovopped svand, wiiile A rise iz AR was notioced during the
period of Seh t 11th week under the puse stamd. The
ﬂmclmm-“mumuum
wosh, mmdmc,.ummww
3Mth vesk and theveafoer Gesressed with & further rise during
the period of Iind %0 36k woek. The BAR valuas fer the
‘eultiver Cy had attaiaed the NeEiEOR AWADg the pericds of
b 0 33th vask and 3ith %0 JAAh wvesk unfer pure and inten-
ovepped stands yespestively.

I T™s velues of BAR st different pericds of gEOWEh
fow the theee cultivars under pure and interavopped stands
doring the year 1978 ave presented is Tebie 30D, Cultivess
c,uc,mmmn“mmmm
Setwemn the WO years of study. The values of BAR for
mume,mu--mummmuru.a.'
the diffevennes in BAR of this cultivar betwesn the twe
yoans Of study were sinilax te thoee of NAR.
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rig.18, mmm(nbuw
4
stages of geewth in thres twwmeriec oul

undear pure and intesusrepped stands.

°o—9 Cls. Ne.24 (1977)
0= —=0 Cls. Bo.24 (1978)
X e X C11.3380 Supendham (1977)
A—A Buggimala (1977)
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4.3, TOteaynthetis EhaTasUIristios of tumeric leat
4.2.1. Chlosophyll pigasnts

Chloseghyll 4, The dasa oo ehlosephyll eontent (per wait
mmtmmumm hete vere
significant differencas in he chlesophyll levels aseng
she sulsivers and botwuan the owopping systens. Although
the chlosephyil § ceneent wae highesr under the gusre stand
than wnder the intevorspped stand for the eultivess C, and
Cye At was signifiostiy higher under the interarepped
swand for cultiver Co. Undor the pure stend, the valnes of
the chloseghyll 5 csntent for the thews cultivare vere in
Whe omder, Cy 5 €, 7 Cp with aignificent differenses, while
wder the intesexepped stand the valuss were nashedly highes
fos C, Sollewed by Cy and C; in that ender.

Chlosophyil b, the levels of shilessphyll } were higher
under the invescropped etand Whan under the puve stand few
all the cultivess, the difference being signifiesnt only

fox C, and Cy. Usdar the pure stand, eultivar C, pessessed
significamtly mope ehlepephyll b than C, and C,, while

waler the intevceepped stand C, had the newimum chlovophyll b
osntant.

Chlosophyil (g ¢ B). "he setal ehlowephyll esatent was
significantly higher under the intesercpped stend then wnfer
mmwmnmmc,.m-n-wum
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diffrenss DoVUEn the %o EUpping SYStens vas netioced feor
©e other o sultivare, Under the pure stand the wotal
wmhﬂMﬂhﬁoﬂ.

€y 7 €, ) Cqe Undor whe ioterescpped stand, eultives C,
ad signitioantly higher sentant of wtal ebhismephyll han
the cultivess C, or Cy.

Siarmhyil R ERiAee There vas no nashed diffarense
anong eultivare is thelr seepense wowands the we erepping

syswns, soosenitage systen registering signifiemmtly highes
sorses vesended fur the s cultivass wess in the eeder,
€y 7 Cg 7 Cgo With siguificans diffevenses.

4e8:3. .. ALy spase volune

™he 4pin on the air spase velwne in lseves ave
prosented in Yuble 38. There was ne diffesense ameng the
sultivers in Wheiy responee towards the Gropping systems,
issves fyvm intewerapping systen Miwing siguificantly higher
iy spase velune than thess f3en the mensculture systes, ‘
mnmw.c,mmwm.—-
mmnc,ucxumm.

43,9, Spenifis loaf asen

™he valaes of spesifis laad aven (S1A) ase presented
in Teble 38, mmnﬂw.pmm
rodmoed under the pure stand ae eoapared te the intersyopped

etand, mhdwc;mwm
muc,-e,.
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3. Casbohydraces

The nenstrustural earbshydrates, stareh and tatel
m.nmmmn&-—nmwu
sultivars were estinated at differest stages of grewth in
ssusoulture and in assesistion with Gssssmt. The |
csnsantration 88 well A9 the smeunt per wnit land aved of
these earbehydrate frastions ware calsulsted, The
etarch/sugar retis st diffesent Stages of greveh wvas
senputed.

5.1, Scareh
5.1.1. Consentration

(paromntage of 4ry weight) -lwulm-n-numt
scages of growth of three turneris sultivess wnder pure aad
focvereropped stands during the yeaws 1977 (figet yesr) and
1978 (sesend year) ase pressated in Pig.l9.

s.lol.‘. w

IYeax. The level of stareh in leaf of emitiver C,
iAnozensed wpte Oth wesk, under both the ereppisg sywtens,
fellowed by & reSustisn 4t 1llth wesk. Beysnd this peried,
the stasch Gemoentyation in the leaves of this eultivar
jnsvessed seashing the saximum at 18th and 23ad weskhs,
mmmmtﬁ.mwm. sespestively.
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7ig.10. Seasemal ehanges in the weared
in the leaves end Phisenss of thees
oultivers wader pure and intesevepped

A. €Cis. ¥o.0

. C11.3080 Supandhen
Ce m

o——o0 32077 |
o---° 3998 {1
o—eo 1977 @
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T™he pure snd of this sultivar sheved a refustisn in the
stazuh esncentration An the Iind week, Whils the intex-
eropped stand did not suhibit sush & trend. The leaves
4id net shew any marked build up of staseh upte Oth wesk.
.;Qﬁ.mdﬂluﬂc’-ﬂmiﬂt“m&.
sultiver Cy. Beyoad these periods the stareh congentratisn
of these sultivars insvessed te reash the maximus at 1déth
vesk wadier bath the orwpping systems. During the pariod
of the L4th to the 22nd wesk, the stareh centent of the
leaves was considersbly refused in these cultivers,
mwm.!uﬂﬁmuuﬁu._mw
MMmmmmumcxm‘mm
higher than these of the ether we sultivess, especially
under the pure stand and from 18th week after plamting.

I1¥ear. T™e cultivers Cy and C, 414 Bot show wuoh
differense foxr the stareh csassutyatisn in the leaves,
Between the twe years usder both the erepping systeme.

In the case of cultiver C,, sventheugh the intessropping
system 414 not shew up esnsidersble differsnce between the
twe years, stareh level in leaves under the woneculture
systes Guring sesend year vere considexsbly less than these
in the firet year, especially after lith wesk after
planting.
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5.3.1.2. Rhimome

1YSNE. The staveh Gonsentraties in the rhisens of the
cultiver C, incressed upto Sth wesk under both the erepping
systems followed by & wedustion Dy llth wesh. This
AScTease vas mere prensussed under the interevepped stand.
muum,mmammuuuom
tn the shisone which oontinued uptc maturity under both
the axopping systens. mmmumumczmc,/
s refustion in the ocontentration of rhimsme scareh vas
notised by 14th wesk follswed Dy & maxked insrease in the
subseguent pericds. The pure stand of cultiver C,
registered considesebly higher starch gensentration than
the intesercpped stand at maturity, whils fer the ether W
cultivars this difference botween the twe erupping systens
was net agparent. Bventhough the gultiver C, &t maturity
registered yemashshbly higher values ¢f stesch consentration
in the Fhisene than the other *we sultivaws under the Nene-
culture systen, »e navhed differenses sould be noticed

among the cultivars undes the inteserepping systes.

JL Y08, The stareh GoNGERtFAticn ia the shisene of
-mme'“e,mmumu-mmm
show mosh difference. 1In the oase of culiivaw C,, the
stasch cenoeatyatisn in leaves under the intescropping
SYOE wene coupawatively higher in the sesend year. Undes
mm«-m)mmmmmum
YoOr than thet in First youwr, ospesially in the later part
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of Whe SoaseR, In GEALFESt % the First yess, Suitiver C,
414 not show any appresishle differense betvesn the twe
crepping systems in the stareh sontant of the Fhisewe &t
macurity.

$.1.2. Content por unit land asren

mmumMummnum
m’-melulmut }, of leaf and chiseme
nmtmumdmmmum
under pure and intevarepped stands during the years 1977
(2izet yoar) and 1978 (sessnd year, C, suly) ave pletted
in Pig.20.

5.1.8.1. lent

X Yo mmumﬂumc,‘uummm
ssounsiited stareh wpite 10%h wesk. The stareh csutent fell
by 32nd wesk and issvetsed aghia in the 36th wask. The
starch content of this cultivar in am inteveropped stand
ineveased sarhedly upte 23nd vesk. In case of the amltivee
c,.umumnmmmm
mumm.mm“uwm
respestively. The leaf starch in & pure stand of this
sultivar dasrensed by the 28nd veek. mmmumc,.
stasreh assusulated ia the leaves upte 36th vesh under beth
the evepping systems. During the rhissse bulking peried,
the amount of stavch assusulated in the lesves wnder the
sonsuulture systen vas censiderthly higher tham that
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ssoumuiated uader interavepping systen, and this vas
sere pronsunced for the sultivex C, tham fer the ether
twp cultivars. Undier the meassulture erepping system,
the staseh esntent in the lesves Guring bulking pewied
vas in the exder, C; > Cy > Cy, While unfer intererepping
the esder was Cy> C, > C,.

IZ XNAE. T™he staveh esntent of letwves fyem sultivare C,
uc,mmmmmmmmm
diffesense from those of the firet year. Por the sultivar
Cy» it vas rennshably reduced in the sesead year theeugheut
mmwmmmm-rn-.

$.2.2.3. Phisewme

I.3ME. ™ e shiscue aseunulated Stareh upte maturity undes
both the evepping systens; the insvense baing mere
prensunsed after 1l4th wvesk wnder pure stand and after 18th
vesh under the intssurepped stand. 7The stasvh ssoummlatien
ummumm&udmmumc,‘n
saturity vas estsidershly higher than that of the iates-
orepped atand, while thare wae no marked differense between
We eropping eyetens in CESe of ether twe cultivass. Under
beth the csepping systems, the stareh centaat ¢f Fhisenss
frem eultivar C, vare %he highest, folleved by C, ead C,
in what order.
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ILYeaE. The pateern of stareh assumuiation in the
muumumc,uc,m,mww.
was not mmels different fxem that of the first year, Ver
the culsiver C,, although thewe vas no esnsiderable
differense hetwesn the o years at the initial stages of
m.mmmum-mmmym
in second year shan in the first year during the lases
parss of the cvop growth.

$.2. Sagare

mmmummnm
sugars (pesesntage of dry weight) of leaf and rhimsus &t
different stages of growth of Hheee Wmeris evitivers
*mdwmmmmtnv
(2izst your) and 1978 (sesend yosr) are presented in
rig.31.

$.3.1. Cosssntyation
$.2.1.1. Lot

L2008, The pure stand of the oultivar C, repistered &
mummmmmmnﬂ
of &th to 11%h wesk, while fer the intercropped stand the
velues 414 net show sush changes during the peried of 4w
to Svh week after planting. The pure stend of this
cultiver hod the highess sugar esasentvation (2.3%) at



Fig.21. Seasomal changes ia the consentyatien of
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4th vesk aad desreased nashedly theveafter, vhareas

the leaf sugar in intessregped stand reashed the manisws
(1.7%) by 18%h wesk and deszensed thersafter. In ORee of
the cultiver Cy, %o suger levels iz leaves of puve stand
shoved & sedustios by 11tk vk, inaveased thereafter te
reash the mamisum (2.05%) by 10th wesk end desveased
considerably in subseguent perisds. The suger centent in
lenves of imterexegped stand of this eultivar 4id net ehange
Mywuﬁu‘mﬁmumuam
the samisun (2.08) by 72nd wesk. THhe sugar levels howvever
desressed navkedly in the fellswing parieds. The pure stand
uumume,wawmqam
in the leaves bayend 31th wesk attaiaing the senimsm (3.9%)
by 10th wesk after plenting and Geslined shasply in the
ensuing perisds. The iateserepped stand of this eultives
showed & duild wp of sugies in ¥he sarly peried of growth
vith ateaining & mexizun value of 19 per csnt in 8th week
atter planting, followed by & vefustisn during the paricds
of 1ith week ocoamrds with & saall apike during the iSth
wouk,

ZZ XK. THe ccasentratien of sugars in whe leaves of the
mumc,uc’m-unmwm
bevwesn the %o youws of the etufly. The pure stead of the
cultiver C; registered mumiun 100¢ SUPEY CUnBIRtTRticn
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during 10%h wesk afver plasting, &0 sgainet 14th week
in the fivet yoar. The pure stind of this enltiver
vesended & maninus valus of 3.4 por cent &6 againet
2.3 por esent Guring the fires yeas. The intescrepped
stand of this sultivar did not revesl mush 4ifterente
4o Yhe leaf sughy consmntratise hetwash the e years

of sy,
$.2.1.3,. REhisems

ZXag. The level of sugsr i rhimenes of sultivar C,
inavensed rengwkably upte ¢tk wask wader beth the srepping
syotems. AS the Bth wesk, the Sughy consentretien in the
shisenss of this sultivar desvensed. The coasentratien
insvessed again in the 11th wask, the rise deing mewe
proneunced usSer whe interesepped stand then in the pure
stand. Afver & refesticn Guring J4th and 15th vesks,
the sugar lovels in rhisenss of sultiver C, markedly
inoreased Guring the 23nd wask to veash pesk values of
2.0 and 3.5 por eent, under the pure ead the interevepped
swands respestively. Seyend 2ind wask, thers was &
arestis refusticn ia the Sonsentsatien of SUEEs in the
shisems of Whis eultivar unfer beth the evepping systens.
The ether wwe sultivess Ales shewed an initial duild uwp
of sugave in the shizsme wvhish was fellswed by a refustion.
The veluss Sg8is 708 by 23nd wesk attaining the mamimum
before falling aghin in the subseguent pevieds. Per
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cultivar Cy, the RARIBUE SUDAT Comeentration in the rhisome
vas 3.2 aad 4.3 per eunts for puve and intavarepped stands
sespestively, mm’mume, the esrvespondiag
figures weve 4.3 and 4.7 par osnt rFespsctively.

IZ Xamg. Cuitivars C; ané C, 4id net register any
eppresishle difference in the censsatyation of SUQErs in
the shisomes betwesn the twe years of the study. In case
of oultiver C,, the values vere considerably higher in the
sasend yeor tham in the fizet ysaw, under both the evepping

Systans.
5.5.3. Contant par unit land ased

he ansunt of tetal sugars present in the dry
antter predused per unit land ares (g 8”3) of leat and
shisome at diffesent stages of growth of thres turmarie
eultivass under pure and intescropped stands during the
yoaws 1977 (giet year) and 1978 (sessad year, C; culy)
ave plotted ia Pig.2%.

S.2.2.1. lamf

2.0, ™o amsunt of totdl sugare in leves of the
eultivar C, insreased upte Léth wpak under the pure stand
and upto 2804 wesk under the intescropped stand. Bayend
these periods, there was & reduoticn in the Gmouat of leaf
suger under beth the evepping systens eveatheugh it was net
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so sasked a8 sean in the ether twe cultivars. In the onse
of oultivar Cy, the uENizum Smeunt of SURTS in the letves
vae recesded during 1Sth and 3Ind wesks undar the pure and
fotaserepped scands respestively. mume,m

' wonisusm amount of Sughee in the lstwes during l8¢h week
waflew both the srepping syesens, follswed by & warked
sedustion in the subseguent periocds of grewth. Generally,
all the cultivars predused higher amsunt of sugess in the
loaves vhen gvown under senesuwiture systen than usder the
intesenopping systan.

I3 JORE- The sasunt of tetal sugars in lesves of cultivese
c,uc,mmunny—mmmmm
Syen thess of We Sixet yoaw. T™he lesves of the cultiver C,
had lons suplr in the sesood year than in firet year.

LI T snsust of Sstal Sugtus in the shisemes
irareased upte 13ad wesk fer the cultiver C,, under both
the eropping systems. The intereregped stand of this
eultivar shownd & refustion in the amsust of sugare in the
shisens at asturity, while the pure stand 414 net ewhibit
sush & trend. The incweass in the Smount of SUArs in the
hisones of this cultiver wae quits prevcunted beyend 18th
wesk under both the esepping systems. In ease of eultivars
Cy 8a8 C;, *he namizue Gmswnt Of SUOEES in the rhissmes
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vas netised Guring the 2ind wesh, fellewsd by & redustien
in the subseguect Pericds When the Shisenes were getting

mataved. The seminun Smeunt of Sughre Fesevded durisg the
2208 vesk was censiderebly higher for the cultivess C, and
Cy than for the C, under hoth the erepping systems.

e O The level of tesal sugars in the rhissmes of the
nlumc’ulc,mm-ﬂmmm
sppresishly differsnt frem that of the first year. In the
mummumc,..mmmmuumu
the amount of shisone sugay betwesn the twe years under
the intaruwepped stand. The Sughr esatent in rhisenss vas
mhMWMMMM!WMM&O

in Fig.23. The puse stand of the eultivar C; had the
Mighest stareh/sugar ¥Stie in the shiseme in the 18th wesk
after planting follewed by & sharp Fefustion during the
22nd wosh. The starwh/sugar Fatie of the lesves of this
oultiver under the pure stand wae neshedly redused during
14th and 23nd washs, coineiding with higher yhisome growth
rates. The saximun shisome growth rate neted for this
nlummmmmwmummum



A. Cis. Be.3¢ (1977) - '
3. Cls. ¥e.3¢ (1979)

C. C11.358 Sugsathen (1977)

D. Dugyirala (1977)

o—¢ gSsardh/supgar ratic in leat
¢--=¢ Suweh/ouger ratis in shimwe
°o——¢ NRABSNS gEOWIh Fate




32

R T
R e e

FIG. 23

iy

INTERCROPPE D

| A

. . E™ 4
e o
‘l x‘\g:ﬁ"
¥ /

WEEKS AFTER PLANTING

116

2

STARCH/SUGAR RATIO



110

vith a yefugtion in the staedh/sugar ratie of rhisomes
also. The intsrewepped stand of this euitiver alse shoved
5 61050 2000iation of 1ts wanimum FhASemS gROVSh yate Dy
28nd vesk with & ntathed vedustion in the staseh/swges
satie ia the rhissns, eventheugh this redustisn in the
staeh/sugar setis in the laaves had netised sueh ecarlier,
Similarly, the staseh/sugar syatis in the leswes of oultivar
egmmrmmum“u
shisene guowth sate wae higher. In the ease of sultiver
c,.mmmmmm»m“m
preseded by & remsrhable refustion ia the staseh/suger
satio in the leaves i.¢. duriag the 18t¢h wvesh wader beth
mm-nuu. Seyond 20nd woek when the shiscme
growth vas csosidarably redused, the scaseh/sugar ratie
of both the leaves and shisemes of all the sultivars
inoveased.

IZ NN, The values of staweh/suger ratie in the rhissmes
and lsaves aad it yelationshiip with the Fhisene grewth
Fate Guring the sesond year of study 414 net shev asy
appresiable differense fwen these of the firet year few the
oultivass C, and C,. The puwe stand of the oultivar C,
sttained santinus yYhisens grewth rate sarlier in the secend
year, by 15th week itself whish csinsided with a sharp
refustion 1o the starsh/sugar ratie in the leaves.
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The intesesepped stand of wiis eultivar had alee shewm
the 0oiasitenss of the Eanimum Fhisens grewth Fate
sttatand by 38ad wesk with lower values of stareh/suger
Feuss in hoth the shissmes and leaves.
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6. Paxtitioning of assinilaces and yield

mmmummmm
m.mamummnmm
stufied. The éata vare wied % saloulate partition
oseffisient, vhimme/sheot ratis, and hasvest indes.
Sislegisnl as well ae shiseme yield of thres wrmeris
ouisivars as influsnsed by the Srepping systens vas
emenined.

6.1. Parsisiening of assiniletes
6.1.1. Jarsitioning of aseiniletes among plant parts

X082, THe pettern of assinilate pariitiening smsng
zoot, shoot and Thissme At SUSENSSIVE PUAges of greweh
(epresssd a9 the peresntage of the Wetal dry mateesr
scomuiatet ot satarity) of thres tuwrmeris cultivare
undier pure and Antevercpped stand duriag the yesr 1977
1o Gapietet in Pig.24. The sheet ssvumilated the most of
dry matter upts 16th week under beth the esepping syssens.
mmm,mmmmg-ummm
was nogiigidle. BSeysnd 18th wesh after plasting, there
was & sheady isarense in the emtent of &yy matter ia the
shissns under both the crepping system. The amount of dvy
astter in Foot was generally meegwe in all the esltivars.
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At saturity the roet, sheot and shimens of the puve stand
of the cultiver clmult.l. 34.9 and §0.6 povr omnt,
sespestively, of the tetsl dry satter prefused. The
sonvesponding figuses fer the intesaroppud stand of this
cultivar were 3.1, 40.8 and 57.1 per oent, respestively.
 the pure stand of the cultivar C, 4id net show mush
ingrense in the total dry matter asemmiatien beyend 18th
wesh but the dry metter partitioned in rhisome inovessed.
umqmm.mmmmummm
of this cultivar csntwibuted 4.7, 49.7 and 45.6 pex oent,
mmy.nmwmmm. ™he
thmmmwceumt.z.
48.0 and 48.7 per cents respactively. At maturity, the
M,M“_mnmmnuﬂdﬁumum
¢y sonsribused 4.3, $2.4 and 43.4 pav sants respestively,
ummmmm ™he corzvesponding
figures for the intesoropped stand wese 3.8, 53.7 and
41.8 per cmats vespestively. By 1Soh wesh itaslf, the
mnmﬂdhﬂumc.-lc,mmn-l
00 per cevts respastively, of the tetal dry asttes
asoumulated @t saturity as sgainst 59 par osnt for the
cultiver Cy. e corwespending figures for the inteweropped
stand of the eultivams Cy and C; were 75 and 74 pex oents
respestively, s against 58 per cent fer the eultiver C,.
Duging the 14th and 18th wesks, the extent of dry matter
mummnmumumc,uc,q
considerably higher than il of C,, dut boysnd 10¢h week,
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the dry sateer cemtridution by yhisems was rusavhably
mumumc,mmumumm

ZLENE. TG assinilate partitiening pettern of the

Gultivans C; and Cy during the sesend year was sinilar

% that of the £iwt year. The pure stand of the cultives
€, @4 Dot shew mush inerense in the amsunt of dry matter
partisionss tovasds the Fhisems beyend 28nd wesk. Adeut
77 per esat of the total dry matter assumulated st ‘
asturity was attained by 10th wesh for the pure stand of
this oultivar as againet 59 par eent in the firet ysar

Guring the same peried. The dry satter partitionsd in the
shisone in & pure stand of this eultivar, Quring the

period of 14th to 23nd wesk Was higher in the sessnd year
Ahen that in the fiFet yeaw. Inteverepped stand of this
eultiver showed insvensing ssntridutisn of shoot touards
total dry matter upte S6¢h week after planting (Pig.24b).

6.12.3. DNartition eoedfisient

LI, The values of parsitien eseffisient (IC) st
different stages of grewih of the three tusrmeric eultivers
unflery pure and inteseropped staniie during 1977 ase given
in Yeble 3ia. During ‘he early peried of erep gueweh,
swareing frem $4h o 11k weuk, the partition seeffisients
were higher for the cultivars C, and C, thaa fer C,.

Mt this time, pure stends of cultivess C, and C, yegistered
seshedly higher garticion eseffigients than theis intes-
ovepped stends, eventheugh the diffesense was netprencunsed



4
b 48 4

) S

$*'18
L*1S

L ) *
o°e
T'»

$°s¢
o'e
0°Le
L6k
0°9%%
r'6S

0 o9
m =
s ot
. |
$°LT 6°6Y

56 o,
o ¢ 4 a4~ -
e L oz
9"ot 66t
201 Lte
2% 8%

L°9x s
o' -

3t 4 3t 4
Lt Lot 4
¢ 9 1 9
¢ LG
| a4 ¢ L'
L L°s
L°0T LY
»*sX £
L ¢ ¢S
- S o*sT
£°sX 6t
L | et
k4 4 °st




t 6°6% L B N o°te L°0C .__ B ¢ -

L o°st = = - = X
0L L8 L°s g Lt -m (9) sumaig
$°'e 90t on e $°¢ o't (D) SABATITRD

(S0°0 = &) ®
e o st Lo ”n 38 1 poddesnsequy
(3¢ 41 9°08 g  gn ¢ 4 0°0% eang
_ ll.
0°s8 »ee Lt ¢Sz goLy R - - & .
6ot 3¢ 73 g i1°c3 L z°s )
L°68 o°Ls 1°s¢ o+ 9°st st L5
CEDATITRD
==
08 o°st Loz L z°st T ¢ ) _‘
L*26 9°4L0 e (| { 9°9 o &
1L z°0 »°62 ) o - 4 8 1 1 z°9 T podiosamyay
$°60 L°se 9°st 0°s2 a1 ot €
1°s" °9s € st e L% [ 3¢ -
g oot t°ss o $°0¢ L°6t 8T s esmg
— e A R T SIMTTO  gypdten;
- s To———— A e R

SL6T 3k o Suyamp spums pedfssomegus pue aand Jspun
maansf 2e salnes AGRGEEITS VN GEMTITOE0 SENMEWRG AR IO () VOTRERIMED WOERATWVERE “WEE ST



115

!ﬂhﬂlﬁﬂc‘. Botween: l4th te 10th wesk, the
 partition ecetfigients of eultivess C, and C, ware
sarkedly higher tham that of C,. During this peried,
mmummmuumumclmm-
fisansly highew than that of the inteserepped stend,
whils & severse tyend Vas trus in cass of cultiver C,.
thare Vas 08 signifisenes 4difference Letwesn the ™o
mmmmnmumumc,m
this pevied. Boyend 18th wesh alse, the partition
coaftisient neted fer the cultivars C; or C, wvere higher
than that for Cy. The iatesesepped stand of eultivar C,
ateained the highest IC duwing he paried of 14th 002
wask iteelf,

L XEaR. The values of IC at diffsrent stages of growth
of thres ttrmario owitivaws under pure and intesvsropped
swands duping the year 1970 ave given in Table 3ib., There
was not mush differente in the values of twe years of
study for cultivass C; and Cy. In the case of eultiver C;,
the values of SC were higher in the sesend year than in
the fivet year during the eawly peried of grewth i.e. 6th
to 34th and 6th ¢ Ith wasks, under pure and interesopped
stands, respeutively.

6.1.3. Mhisone/sheet nu-

17w T™e values of shisome/siwot satio at different
stages of growth of thzes turmaris sultivars undes pure and
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inteverepped stands during the year 1577 ave gives in
tehle 335. Msemnituwe systen faveured higher ratics
than the intevesegping systems threugheut the grewth eyele.
A relustien in the shissme/sheet ratis of eultivar C,
cssusred during S%h vesk under beth the cxwpping systens,
wiile for C; Snd C,, sush & twend vas visibkle during éth
wosk iteelf, Beyond these perisds whe shisewe/shest
ratio inoweased upto maturity. Cultiver C, reseeded
higher shiseme/shest satie than the sther twe cultivare
upte Gth wesk vhils after this pewicd upto iSth wesk, the
Fhiscns/shoot retios of cultivars C, &nd C, were grester
than that of C,. Beyond 15tk vesk, the shisswa/shest
Faties of the thees Sultivars Vas in the esdler, C, > €0 Gy,
with signifisent differsnses. During this peried, sultives
C, under the pure stand resorded significently highes
values thas under the intesescpped stand, whils for the
other twe cultivame, Whare was ne signifisant differense
hotseen the W SROpPing sywtems.

. Yeag- The values of shiseme/shoot retis at different
SWpes of grewth of thwes turmarisc cultivars onder pure
and intesenepped stands Guring ¥he year 1978 are gives in
Tebls 330, The rhiseas/shoot Fatic of the cultivaws C,
uc,mmmwmmmmm
e years of stufly. The Fhisne/shest ratio of the

muuq.uumwummmnm
fizet year upto 6th and Sth weeks, under pure and
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sntepurepped stande sespestively. Beyend these parieds
and upto 33nd wesk, *he values yesended fer this sultives
An the sesend yeuw wvere higher than these in the fizst
yoan. Seyend 22ad weehk, the shimeue/shest sntis of this
sultivar ia the sesend yeor wvas considerahly less than
what in the fisrst yeaw, under both the eropping systems.

6.1.4. “ Imllex (NI}

The hasvest indices of the three oultivars undes
both the ssepping systems during the years 1977 (fipet
yoar) and 1978 (sesend year) are pressnced in Table 33,
Uoder the menesultuse systen, the NI of the euitivar €,
mmmmmmumumc,u
Cy. Witheut any siguifisent difference betwesn the lattes
we. Under intaresvwppiag systan, the harvest isdises of
the thres CUlUiVAES Were in the ender, €, > C, > C, with
signitioant 4ifferenses. wmnmmumcs
under moossulture was signifiamntly higher thas that undes
the istearopping, wiile for the ether twe sultivars this
aifferense botwesa the twe evepping Systens Was net
signifisant during both the yotse. Narvest indises of the
cultivers C, and C, 414 not register any nashed diffevense
betwesn the tws yeass of stuly, vheress that of the sultiver
cxn-Mynndhuwmﬁ-un
in fivet yeuw vader beth the erepping systems. In spite of
this reduction, the HI of cultivar C, Was gremter than that
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of other W0 culitivaws under both the erepping sywtens in
the seseond yeawr alseo,.

¢.2. TYiald
6.3.1. BNielogienl yisld

e extent of bislegionl yield of thres turseris
eultivars under pure and inteverepped stends during the
yoaoe 1977 (fivet your) and 1978 (sassad year) ase given
i Teble 33. The bislegionl yield of the thres cultivare
under the mewessiture during £i20% yoaw was ia the erder,
€; 7 €3> €, with siguifieest differenses. Unfer the
interevopping systen, the bislegionl yisld dwring the fiwvst
yoar of eultivaws C, or C, WS signifisumtly higher than
that of Cy; the formar Wwo did not differ mush. The
Bislegienl yield of W Gultivar C, wader the pure stand
we significamily higher thean that under the intesewepped
stand, dut for the other two oultivaws, the differense
betwase the two aropping syetns was net sigaifisent. The
bielegieal yield of ¥he eultiver C, We eonsidesably redused
in he sosend yoar a5 scsuphred t» the fivst year under beth
the ewopping systens, While for the other twe cultivers
During sesend yeaw, in seutrast to first yeaw, there was
ne signifissat differensce betwesn the eultivess C, and C,
for the Bislegisal yisld under the messsulture systes,



eventhough both of these sultivars maintained sigeifiesntly
higher bislogieal yield whan that of the eultiver C,. Under
the inteseropping syses, sultiver C, resssded signifiesmsly
higher bislegical yield than the other twe cuitivess,

6.2.2. Phissee yield

The shisone yield of thres turaeris cultivars under
puare end incerosepped stands during the year 1977 (first
year) and 199 (sewcnd year) is presented in the Tuble 33.
The shissme yield of the three cultivave under beth the
esepping aystens during the firet year of study were in the
ondew, C, ) Cy 7> €y, the differences baing significent,
he rhisems yield of ¥he eultivar C, under the pure stand
wae sigaifisamtly higher than that under the interceepped
stand, wvihile for the ether two eulitivars this differenes
betwesn the two Crepping systens was not signifieant Guring
beth the years of stwly. The rhisese yield of suitiver C,
was esnsiderchly refused ia the sesend ysar conpased
the firet yoor wndey beth the crepping systems while fer
the other twe sultivars, oo rentshable differencs was
aotioed botwesn the %o yeare of studly. During sesend
yoam, in spite of & refustien, oultivar C; still saintained
signitisantly higher shissns yisld than the ether twe
oulsivars under the monocultusre systan. Under the
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incevevepping sysswsn, the Fhimsms yiald of the eultivewr
cxuuwuﬁMd’ﬂlmc’-tnﬁ.
sesond year of swuly, and Thij: shiseus yield of thess twe
sulcivasrs was signifisantly higher thas that of eultivar

ﬁ'-
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7. Uptake of setrients

The ssnsomal ehanges in concentwvetion, scsummlstion
tnd parsisiening of 2ajor rutrients, nitrogen, phosphes us
cultivars under the Yo crepping systens. An stoeaps wvas
sads % estahlish the entent of refistridution of smtrients
to the shissme. The selstion hetwesn outrisnt ascumslasion
ad geowth vas emanined.

7.1. Butrient censentration

7.1.1. Bisyegen

™he § contantwaticn in the leaves, roots and shissmes
ot Giffersnt sMages of groweh of Wres tusmerie sultivers
wnder pure and interovopped stands during the yeas 1977 ase
presented in Pig.25. The ¥ contumtretiss in the leaves mnd
soots declined frem the earlier perieds of grovih wphe
asturity. T™he suitivare 4id aet shov any sashed &iffegense
botvesn the ssopping eystaine for the ¥ consentyetion sn the
leaves and 3eots. The mamiaum ¥ conoeatseticn in lesves end
F00ts was 2.5 and 1.6 per eents respestively. Ia eass of
Misme, cultiver C, showed & ssntinued decreass in the ¥
CoROERIENtion Wie 2t veek bayend vhish the gsunoeatration
ww-nm h“u“ﬁluﬂc..ﬁ.
N osncentratisn in the shimne desiined wpto 100h wesh under



Pig.28, ummnm N
OVewth 1n theee tusmarie sultivars wndes |
and insevesepped swmnds. o

A. Cls. Bo.3¢ (397T)
B. Cls. We.4 (1979)
C. C11.350 Sugenthen (1977)
D. Duggizala (1977)
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pure stand end upte 33nd wesh under intersvepped stand
beyend vhich it csatinued %0 ineYenss Wi maturity. The
culsiver C; shoved @ rise in the shimems ¥ sonosntration
by Oth and 14th wesks wader pure and intercsepped svands
respestively. It further increased beyead 10th wesk
under both the cwepping systens.

T™he mamAimm ¥ COROERtFEtion in the shissss Guring
eaxly penied of geowth was 3.3, 5.1 and 1.9 por eants for
“ﬂwc‘.%ﬂ setpestively snder the pure
stand as ageinst 1.6, 2.0 and 3.3 pev eants respustively
wnfer the intescrepped stend. The eervespending figeres
ot she tine of maturity wvare 1.3, 1.6 end 1.6 per cemte
sespestively wader the pure swand and 1.4, 1.6 and 1.9
par cents yespestively under the intereropped stand,. It
was found thet the 1eaf N eonsentretiis vas higher thae
hat of soot and Shisens WAS TInd wesk beoyend wvhigh
was higher in the rhinsme than ia the ether plant parte.

™he seasonal changes in the B gensentretion in
different plant parts of the cultiver C, during the year
1978 ave presanted in FPig.25b. The B consantratien ia the
different plant parts of the cultivar C, and C, 4id aot
show any considerable difference hetwash the Wwe years of
planting. mmdu&ﬂme‘ﬁ-uﬂlmm
mmuﬁwm.wuuﬂmm



123

The zeot F consentration of this eultivar was cenpavatively
1200 in sesend year ia the early peried of goewah; while
ummnm.ummuumn-
Mﬁow‘ﬂ\ period,

7.1.2. Phoephosus

he sensesdl shanges in the phosphosus sonoentyation
in ¢the leaves, ro0ts and shisomes of thwes turmerio
cultivars under pure and intesesupped stands duriag the
yoar 1977 ave presmted ia Pig.28. The leaf P
mmmmmc,‘ummmu
1lth wesk bayond whish it dGesliined ceonsiderably undesr beth
the cropping systems, the manisus baing 0.43 and 0.50
por oants under pure and intesevepped stands respestively.
mmumc,.mmrmmm
the earlier pawiods upto maturity, the mmimum ceaseatration
segistered being 0.44 and 0,44 por eents under puse and
intoverepped standle sespestively. In the case of Gultivey
~ Cy also, the Gscline in 1eaf F eensentyeticn vas noticed
fyen serlier puriods orwards, the sanisus resevdsd being
0.42 and 0.47 per omxts wnder pure and inteverepped stands
sespestively. Thewe ves a steady desresss in the reet
P concentsation fyom the eariier perisds wpte saturity.
™he saximus reot P consentration yeserded for different
onltivars vae in the Jange of sbeut 0.2 ¢ 0.30 par seat.



7ig.88. Peospberus ssncsntration at 4ifferent
of gueovth in hews eneric oultivess
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Ae Cis. Bo.24 (2977)
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Cultiver C, registered considershle increase in the
shissne F consentratien beyend 1ivh wesk which esatimued
wpee I8k wesk. This was fellewed by & narhed redustion
during 223nd wveek bayond which it further increased wpte
sacurity. ln“.“ﬂlmc’ﬂﬂ..“hﬁ.
hisene F consentration vas netised duriag the 14%h wesk,
et & rensshabls inevenss wvas shown only attar the iSwh
wask. In the ease of cultiver C,, & neshed imerease in
the shisone P csosentration was seen only after 23nd
wosk,

™he saxismn P sensentration ia the rhiscms wae
0.44, 0.36 and 0.34 par sente for the cultivars C,, czm
c,mrmmmm-mo.a,o.u
and 0.34 por aente respestively under the istescregped
otand. The csrvesponding figures as the tine of maturity
were 0,37, 0.40 and 0,42 por eents respestively under the
pure stend and 0,37, 0.36 and 0.40 par oents respestively
under the inteverepped stand,. The J csnsentration in the
leaf wae higher than that ia zhissne dwring the early
period of growth upes 14th wask., In case of pure stand
umumcl.mmrmmmm
than that in the ethar plant parts frea 1l4th wvask onwasds,
while for other cultivars this trend wvas seen bayoad 22nd

wosk eniy.
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The seasonal changes in the P consentratioa ia
mmmnumume,mum
197 ave presented ia the Fig.26b. The P consentretion
in diffexens plant parts of the cultivass C, and C, 4id
net register any oonsidersble diffesense betwesn the two
years of study. The insersvepped stand of the cultiver
€, registered cemparstively higher P esassutratisn is the
lesves and shisemes Guring the ssoend year upte the 1ilth
waek aftar planting. Pure stand of this cultiver showed
considershly higher leaf 9 conoentration in the sevond
yoor as csupired » it year shrougheut the growth
period,

T7.1.3. Potassium

™he seascsal ehanges in potassiun consentratioa
in different plant parts of thaes turmeric sultivesrs
wnder puve and intesoropped stands dupring the yeas 1977
are presented in Pig.27. the K consentration in leaves
and Jeots standly deslined from eariier parieds wpo
assturity. The aasismm & consentration in the leaves resseded
by the sultivar C; vas 6.8 and 7.3 per cents under pure
and intesvsopped swands respectively. The sasisus leaf X
csasentratisn registered by cultivars C, and C, vas 7.4 and
6.7 per cants respestively witheut sny masked diffevence bet-
weak the cropping systens. tncuto!mt,uluﬂcx
segistered naxinun X conoentration of 5.3 and 4.9 per sents undes



Pig.27.

fetassiun esnsentention ot different stagm
of grewth in thres twmaris cultivars undes
pure and issevarcpped stands,

Ae Clo, Be.34 (1977)
5. Cls. Bo.5¢ (1979)
Co C11.330 Sugentban (1977)

D. Duggizels (1977)
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pure and intevevepped stands Fespestively. The Gorres-~
mcmwo‘.l-ts.o'ummhﬂy
for the cultiver C, and 5.0 aod 5.4 Der Sunts Fespestively
for We cultivar Cyc The K Gonsentraticn in the shimese
continued to deszense upts the 33ad wesk under the pure
Sventhough the Fhinens K Gasentratics ress beyend these
paniods it vas Bet 00 prencunced 8¢ in the ease of ¥ and
», and the menisum K congantzation vas ressrded eerly in
the growth cyele.

e maxiaue K sensentzetion ia the yhineus wes
4.3, 5.0 and 5.1 pov ommes for e ewltivars Cye c, and
c,mmymmmomuumc.o, 4.8
us.op-mummymmw
stand. The cerrespsoding figures at the tise of maturity
were 2.6, 5.4 and 3.9 pev cents yespestively under the
pure stend, and 3.7, 3.3 _ul 3.3 pexr eents respestively
unfer the intercpopped stand. The K esasentratien in the
leaves and Foots wvare ceasidershly higher than that in
wesk unfer the inessoropped stand beyend which the
conoentyetion was higher in the shissme than in the eothes

plant pares.
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The seassnsl changes in the K cemesatyaties in
Giffavent plant parts of the eultivar C; during the yesr
1978 sxe presunted in Pig.27>. The K censsntyation in
different plant perts of the cultivar C, and C4 414 not
shov any consifesshle G1ELerense DotUesn the WWe years.
The Loaf K Soneentratien of the eultiver O, ves refused
in ¢the sesond yeor as cenpured te firet year under both
‘the cregpiag systems.

7.3. Basrient sasunulatisn

7.8.1. Nitzegen

The seasenal pattern of ¥ sssusulation in the whole
plant and 1te Gouponents of the thiee turmeris ssltivers
unter pure and intevarepped stands Guring the year 1977 is
shown in Pig.38. As in the ease of dry metter aseumulatics,
the assumulation of N was slev Guring the early paried of
gUowth upte he Dt wesk afeer planting. Duriang this
peried, whe assumalatiss of ¥ in the rhiscus was neyligidble,
beyond whish it continued to 12SVEASS UPto maturity. The
¥ sosusulation is the Feet was negligible a8 cswpared to
the owher plant pasts. est scatinued ts assusslate ¥
upto 10¢h weski. A Fupid 108s of nitregen fvem the shost
was seenh afeew 18th weeh.

ummmmu.nﬂnnmuu
the sanisun ¥ aovamiated ia e shest vere redistributed
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Sicrogen ascumulation st &ifferent stages ¢
growth ia thees tvueris eultivars uwnder
pure and intercrepped stande.
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for the assumuliation in the rhisene in the anse of the
pure stands of the sultivars Cy. Gy and Cy respestively,
whioh constituted ahout &5, 49 and 33 par eemts
srespastivaly of the wial § aommulatef in the rhisene.
In the cnse of the interesepped stands of the sultivare
C;. Cp and €y, the redistributicn fyen the shest vas
shout 61, 50 and 41 par oents yespestively of the manimmm
N ascusmlated in it, vhish hod preovided sheut 31, 40 and
32 per eents respeutively of the wotal ¥ sssusulated in
the shissme. The mmewmt of B withdrewm frem the Feot vas
negitgible. "he wtal ¥ yisld at harvest were 11.5, 6.5
et 0.8 ¢ 5™° Sor Whe pure stands of the sultivess C,,
Cg 8nd C, sespestively, and the ssrresponding figuses for
the intescropped stands vewe 8.5, 6.0 and 9.3 g a7
sespestively. The nissegen yiald by shissaes were 9.0,
4.3 and 3.5 g u”" for she puse stands of the eultivers
c{flc’ﬂc,mm.ummnm
for the intesorcpped stands ware 6.5, 4.2 and 6.2 g n™3
grespestively. o

T™he patters of §F sssumulistion &t different stages
of guowth by the vhole plant and ita cenponants of the
cultives C; Quring the year 1978 is presented in Pig.38b,
The pattern of ¥ ssumulatien in he anse of eultivars C,
mc,mm“mmmmmm
yoars of stuly. The assunt of ¥ scommulated in the sheot
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end ¥hizens of sultiver C, Was esnsidessbly vedused in

the ssvoad year as esmpared te the firet year. Ia sase
of sultiver C;, the Fedistridution of ¥ fren the sheet

00 well a8 its emiributies evards the vhisens vas
csnparatively sedused in the sesend yeawr. Absut 39 and
ssnmnumumumm

of this oultiver was withdram in ease of pure and
interevagped stands yespestively, vhish esnstituted about
38 and 33 per semts respestively of the total ¥ scsusulated

in the shimeme. The twtal ¥ yisld of this enlitivar at
e |

hasvest vare 5.0 and 7.9 g &~ undler the nmonssulture and
Ancesesegping systens respastively, whiile the ¥ yisld by
m-a.i.lﬂl.lqu"mmmmn
owopping systens. A

7.2.2. Phesghesus

s  the seassnl pattera of P assusulation in the vhels
plant and 1ts conponants of thiee twneris esitivays uader
pure and intevewepped stands during the year 1977 is shewm
in Pig.29. The sssumiation of P in the vhisens and whele
plant wvas slev during the early pericd wpte Sth wesk aftes
planting. Neyend this period it esntinued te inarease upee
saturity. 7he P assumsletisn in the seet wvas megligible
a8 coupared % otar piant parts. et contisued ¢
scoumulate ¥ wpte the 18¢h wesk beyead which & repid loes



Fig.29. esgherus ssswmistion ot éifferent stag
of guowth in thees twaneris emltivers waln
pare and intsevescpped stands.

A. Cls, Be.5¢ (2977)

B Cis. Bo.34 (20W)

C. €11,338 Sugandhan (1977)
B. Duggisala (1977)
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in shest § vas Rotieed cusept Sor the intssesupped stend
of the Gultiver C, here sheot stasted te lese P from the
240k week 100018 end for the pure stand of eultiver C,
vhere this trend wes noticed omly after 2wd week.

It wan cbosrved that sheut 50, 30 and 33 per cents
of the mmizum P scommulsted in the shoet were redistributed
for the aoouNulation in the shiseme in the case of the
pure stands of the cultivess C,, c,nle,‘mumr,
which eentyiduted ahout 29, 30, 38 per cents respestively
' of ¢he tetal P sscumulated in the shimsus. In Cese of the
insercrepped stands of the cultivers C,, C, aod Cy, the
gedistritutien fyem the shoot was sbeut 44, S1 end 32
por eents Fespestively of the maxinum P asommulased 1 it,
which had providet sbeut 39, 46 and 20 per cents
zespestively of the total P acoumuisted ia the rhisome.
the amount of P withdssawn £yom the Foot was negligible.

*he tosal P yield at hasvest vere 3.3, 1.0 and 2.3 g u”7
for the pure stends of the sultivers Cy, C, and Cy
respestively and the cerresponding figures for the intar-
eropped etands wers 2.3, 3.4 and 1.1 ¢ n"7 sespestively.
*he phesgherus yield by rhisemes were 2.5, 1.0 and 1.4

g o"? for We pure stands of the eultivers C,, C, md C,
respectively sad the corvesponding £igures for the

interevopped stands were 1.7, 0.9 and 1.3 g n°3

sespestively.
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he pastesn of P assumulation at diffevent stages
of grewth by the whole plant and its csuponents of the
cultiver C, during the year 1970 1s presented is Pig.2%%.
he pattern of 7 sssumniation in the eass of cultivare
C, @ad C; G148 not show eensidershls differense betwesn
the two years. The smsunt of P assumulaned in Yhe sheot
and shisone of eultiver C, vere sonsidersbly redused iz the
second yeor a8 compared %o the firet year. In case of
cultiver C,, the ¥edistribution of ¥ £rom the shost &8
wall a8 145 sontrilmtion wsvards the assummlation in the
shisons wvas neve oF 1ses Yhe sans during both the years of
study. The total P yisld of this cultiver at hasvest
mz.smx.oqu"mmmuw
cwopping syosens yespastively, while the P yield by
m--ml..uﬂl.aqa"mlhl—w
oNopping systens.

7.3.3. Dotaseium

The seassnal pattern of R accumliatien in the whole
plant and 1ts couponents of thres turneris cultivess wndes
pure end intesosopped stands during the year 1977 i
presented in Pig,.30., The assumistion of R in the shiseme
was slow Guring Whe eaxly pariod as in the ease of other
mutrisnts, but stesdily inexwased beyood the Sth wesk upte
asturity. t™he K sssummiatios in the root was negligible
eventhough its csmtwibution vas ceuparstively higher than



 71g.30. Pvtassiun ssswmsistion b diffevent Stages
of growth ia Whwes ‘usmerie eultivess wndel
puve and interevepped otands. |
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@ose of ¥ and P. The pure stands of sultivars C, and
c,mam:mmmmmmm
omards, vheress in the ones of pure stand of the
ﬂﬁﬂﬂ,.“ﬂﬂmmm“uﬁaﬂ‘
muwwmumcz. c‘-‘e,
stawted ¢ lese K fyem the sheet fyen 2ind, Mth and 18t
waek ecvands yespastively,

It vas oheexved that about 53, 43 and 51 per oents
of mamimun X ssmusnisted in the sheot were redistriduted
in Whe case of the pure stands of the cultivers C,, C, end
Cy Tespestively, vhish cemtributed abeut 44, 41 and 62
por oents respestively of the tetal K asoumliated in the
shissme. In the sase of the intererepped stands of the
eultivars C,, C, &nd C; the Fedistridution frem the shost
was shout 34, 31 and 40 per somts vespestively of whe
nanisws X ssowmlsted in i¢, vhich had provided about 33,
$7 and 53 per esnts respestively of the tetal X sssunulaved
An the ¥hisens. The ancwmt of X wishdrmm frem the Foet
wvae negligidle. The total K yisld at hasvest vere 24.7,
13.9 and 16.2 g n"7 fer the pure stand of the cultivers
e‘.c:unc,w-lﬁ-m¢u-u
Sow Whe intarerepped stends vere 30.4, 13.7 and 19.6 g a"3
respestively, The potassium yield by shissse vewe 17.6,
5.0 ant 9.6 ¢ a™F fer the pure stands of the sultivars
€0 Cg Sl Cy respestively and the scsvespendiag figures
Sor the intemeseppet stonds wewe 15.3, 8.7 and 10.6 g w"3
respastively.
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The pattern of X sesuaulation by the whole plant
aad its congenents of the cultiver C, &uring the year 1978
1s presented in Pig.300, The pottern of X Sssumslatien in
Whe Gase of sultivars C, and C, €16 Rot shew Smy uarked
diftezense hotwesh the Uwe years. The amsuwnts of X assunulated
in the shest and the Shisess of eultiver €, were remashably
reduced in the sessad year as ccupared t6 the firet yesr.
In ease of cultivar C;, the refistridution of X frem the
shost as well s its eontribution tewards the assesulatisa
in the Thisens was higher in the sesend yesr. Abeut 64 and
50 per sents of the samimum X scsumulated in the sheet of
this euitivay was vithirewn in the ehee of gure and inter-
evopped stands vespestively, whish esatriduted sheut 52 and
29 per eents vespestively of the tstal K assunulated in the
shisems. The total X yleld of this eulsiver at hazvest were
17,5 and 12.8 g o™ wnder the meussultuve snd insewesoppisy
systens respestively, Wiile the yield by shiseme were 13.2
and 6.9 ¢ n°2 under the stme Fespestive erepping eystems.

7.3. Pagsitioning of netrients

The partitisaing of clensnts, ¥, ¥ and K aneug the
different plant PAFets At susstssive stages of plant develop~
mummum'mmum
slement are ilimstrated ia Pige.31, 32 and 33 respestively.
The curves ave thus summlative ever tine and plant pares se
that the vertisal discanse betwesn the twe sdjssent lines
sepresents the Ppuresntage of the total ia & gives plamt
part at & given time.
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7.3.1. Bitropm

The partisioaing of B anong different plant parts
of Wires Surmeris oultivane under puve and Astererepped
swands Guwing the yeaw 1977 is depiotet in Pig.3). The
partitioning of ¥ was mainly tewerds shoot upto 1Sth week
atter planting during which the parsitisaing tewerds
shisens was csnsidesshly less. Beyond 10th wvesk, sheet
staseed % 1000 ssommiated B aad partitioning sovards
shisens was incressel. The partitisning sevards yoot vas
negligible end Gid not ensesd mewe thes 4 per emt of the
votal § ascmmiatien Ot any swage of plant grewth.

At sstusity, the shoot vhissns end sest of the
mmuummc,mmn. 7% and
3 pew cents yespectively of the sotal ¥ assmmiation vhile
the inserevcpped stand cesvespendingly vesseded 34, 75 and
1 per osnts vespestively. 3 the ease of the pure swand
of the cultiver C,, the shoot, shimee snd rect provided
about 332, 66 and 2 par cnte respettively of the total B
m-ﬂ&lMMMﬁtw
stand of this sultivar wase 38, 70 and 2 pewr eents
sespestively. In the Gase of enlsiver Cy, the sheet,
shisens and yeet of the pure stand osustitused ahewt 35,
63 and 3 per csnts respestively of the tetal ¥ assmmlstion
vhile she inteserepped stand cervespendingly resssded 31,
67 and 2 por cents yespestively.
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Uptake of afsregen by various plant parts
{epuressed as paseosntage of %wtal) of thres
turneris oultivers under pure and

Antesevopped stands.
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the partitisniag of ¥ snong differeant plant parss
uummc‘mmmmumu
Pig.31h. In the ORGS of the cultivars C, aad Cy the
partitioning of ¥ fellswed the sane trend a8 that ia the
giret yoar. In the case of the iatasssepped stend of
hq;mc‘.wamuummm
only wpte 100k wesk. At maturity, the sheet, rhisoms
and Yoot of Whe cultiver C, Goatriluted sheut 31, 77 and
2 per osnts vespactively of the tetal ¥ sssummiation
without any masked difderence betwesn the sropping systens.

7.3:.2. Foegherus

™The partitioning of P among different plant pavts
stands during %he year 1977 is deplsted ia Fig.22,
Partitioning of ¥ wwasds the sheot esntinued upte the
10¢h week susept for iatevorepped stand of the cultiver
c,a-nmm-nmm. Puring this
period, pertitioning of P sowvands shisems vas sensidersbly
less. Deyend this perisd, sheot starved to less the
soscuniased ¥ and the partitioniag sovards the shisome
was reaashahly inereased. The partitisning cowasds rost
was negligible and it did not eusend mere than 4 per eeat
of the total » ssoumlasion &t any stage of plant geewth.



Pig.13.

Uptake of phosphesus by varisus plant parts
(empueseed a8 parventage of tetal) of thres
wurnerie oultivesrs under pure and
iAnsesoropped stands.

A, Cla. Be.24 (2977)
3. Cls. ¥o.34 (19%)
€, C11.338 Suganthen (1977)
D. Duggirala (1977)
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At wawapity, Yhe shoss, Yhimsms and 1eot of the
puse stand of the culsivar C, eontributed sheut 21, 7
and 1 per cents of the total P acmumulatisn, while the
intererepped stand cosvespendisgly szesonded 34, 7S and
1 pes eonts vespestsively. In ease of the pure stande
of the culsiver C,, the shoot, shisome end wost provided
sbout 41, 57 and 2 per Gents Fespestively ef the total P
yield and the scszesponding figures £or the interesepped
mquum-nu.uu:nm
sespastively. hmdﬂ“c,.hm.m
and soot conetitused sbeut 36, 62 and 3 per cents
sespestively of the Setal P accummlation witheuts shewing
sny cvasiderahis differenne hetwesn the W evepping
sysvens,

The partitioning of P amsng diffesent plant parts
ummumc;mmu-muwu
Pig.335. In the case of the sultivers C, and C,, the
numdvmmmuuumum
gizet yeur, In the cass of the intereropped stand of the
-lmc‘amunuvmmmm
oo only affeer 28nd week. At maturity, the shest, shimome
and yoot of the pure stand of the sultiver C, centriduted
sbout 21, 77 and 3 per emnte Fespactively of the total ¥
sssumulasion and the essresponding figures fer the
pnsevescpped stand of this eulsivar wese 34, ™ and 2
per eants sespectively,
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Te3:.5. PoVassinn

The parsisioning of X amsng diffarent plant pases
of thaee tutwarie sultivess under pure and isterercpped
swende Guring Whe your 1977 is depisted ia Fig.33. e
partitioning of & wevards shoot sentinued wpts the
pevied of Whe J4th 0 the 10 waek. The partitioning of
E covands shisens wae censidershly lass upte 14th wesk
begend vhieh it sarhedly isovensed. The ssatridution of
Feot K tovands e total asswmlation was Ssuparitively
higher than that of the B and P in the reots, eventhough
A 4id net encesd meve then 10 per et of tetal X
SeTuNintion 8t sny stage of plant guewth,

At aswurity, the shest, Mhisens and Teot of the
mmnmqmu. 72 and 3 per cents
respestively of the tetal K asswmiastion, while the
intevurepped stand casrespanding segistared 36, 60 and 3
por emmts yespestively. In anse of cultivar C,, the
sheot, shisene end 3eot comtriduted shout 32, 64 and &
par oemAs suspettively of the tetal X asmumliation vitheut
my esnsidevable 4iffavencss botwasn Whe Wwe oregping
Syooens. umﬁﬁmﬂu‘ﬂﬁo.ﬂ«mc,.
the sheot, shissme and reot constituned abeut 35, 60 and
S par oants respettively of the %wial K yield and the
ssrvespendiag figuses for the isterswreppetd stend were
shout 42, 54 and & per ete respestively.



Pig.33. Uptalie of petassium by varisus plaat parts
{esprensed as pereentage of wtal) of thres
turmerio cultivars under pure and

intevorepped stands.
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the partitioning of K ameng different plant parts
ammumc‘mumnnuwu
Pig.33b. In Cass of eultivase C; and Cy, the partitiening
of R folloved the seme trend as that in the fiset yeav.
nmaummdmmumc‘/am
3088 of X fyom the shest was sesn only after the 18%h vesh
as ageinet the Mtk wvesk Guriag the fizet year. A
saturicy, the shoot, rhizsue and soot of the puve stand of
the cultivar C, comtridbuted shout I3, 74 and 4 per emats
sespectively of the tetal X assumtulation and the cerres-
pouding figuwes for the intenerepped stand of this sultiver
were about 317, 09 and 4 per sants respeastively.

7.4. Batrient aommmlasisn in relation %0 grewsh

he sssunuistion of X, P and K in relation ¢ the
dry sater soomiation (spreseed as the peresntage of
the total) 18 Lllustrated in Fig.3¢ for the eultivar €;
Gurieg the yesrs 1977 (2irss year) snd 1978 (sessad year)
and for the eultiver Cy and C, Suring the year 1977, Under
whe inteseroppisg systen the acommiation of ¥ and ?
clearly preseded dry satter predustion wte 18tk vesk,
Under this srepping systen, the asmmmlation of ¥ vae
negligible Gwring the pericd of 10eh o 33ud wask for the
ulﬁmcllnﬁluut:ﬂdm. this trend vas
noticed during 14¢h 40 12ad week for the other vwe
mumumnu-tmc,mumum
of swafly. In the ease of P, sush & wend waber the



Fig.34. Accummlatien of ¥, ¥ and X (eupressed 8
parventage of teotal) in relatien %o dry m
ssvmmliation in thres termeris eultivars
wader pure and inteserepped seands.
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Anteneropping eysten wns seen during the pericds of L4tk
W 10k and 10%h % 20nd weskis Ser the cultivass C, and
Cy Sespestively. Dwy satter assumlation showed a
oontinued iosrense Guring this pevicd,. Bepend these
perinds, the asowmistion of ¥ and ¥ under the iates-
erepping syshen Aupther ineveased wpte 300k wesk, During
this peried the aeowmistion Susves of B and P lay bebind
et of dry mattar, ot followed the same tvend a8 R
of e dry mathew.

Undar the monssuiture syuten, the ssswmuiation of
¥ snd P presefied thas of dry mstter during most periods
of growsh eventheugh it was net prensunsed during the
10ter part of grevth. The puse swnds of whe sultiver C,
and Cg and that of C, during the sesend year of study hed
shown lower ¥ acouwmulation yates tham that of Gry matter
during the poried of ¥ha A4th %0 the 10th weeh. NBusept
for t™his trend, the assumnlation gestarn of § and P uoder
most of the greweh periods. |

The ssommistion of & preseded shat of vy msteer
as wall as B and ¥ Guring nest pares of the arep grewih,
™he sommmliation pattera of X was ecneidershly deviated
fzen that of dry nptter in the later half of the erep
growth, In the sase of whe pure stand of the sultiver C,,
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the ssoumuistion of K Guring the peried of the 144k w0
te 10th werk vas ail during the fizes yoar. Unfew 00
intererepped stand, the sultivey C; €14 net shev asy
asrhed soswmnistion of K beyend SEné vesh during the
gizet year, 7The scowmmistisn of R fer this eultiver
was pustisnlly nil bayead the 10th and the 20nd veaks
wnder pure and inteverefped stand respestively duviag
the sessad year of stuly. In whe Gase of eultives Cg,
the sssusulation of X was segligidie beywnd 10tk aad
14¢h vosks wnder pure and invercrepped stand Fespestively,
While in the eaee of cultivar C,, this was issigaifieant
beyend the 14th and the 18th veeks wnder the SONS FOSPEBtiw
evepping systens,

The relative Fete of secunulation of ¥ and X was
omerslly higher than that of dry Satter wpte the 1lwh
and 14th vesks after planting under the mencsulture and
Anteparopping syswens respattively. 7The mast repid
ssoumlation of Dutrients had tahen plase during the
peried of 6th oo JMth wesk., OF the wetal ssmmelaticn of
lnvnumme‘.mauumu:m
cssunved Suring this peried, while in ¥he ease of K the
sssumsistion Guring this parisd ssseunted for 60 per sent
of the twotal sensenal Sssummistios, Upte the 18w wesk,
the ¥ and P scsmmlasion of this cultiver weuld ssseunt
for the €5 to 75 por eent of the setal sssusulatien and
that of X weuld assount for the 70 e 80 per eent,
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In the ass 0f e sultiver Cp, 70 por sent of the
wotal sssscnal acsmmilaties of B and ¥ had sesusred
Garing the period of Sth o 14th wesk, vhile the
etoumlstion of X Guring this peried asssunted for the
80 per eemt of the total scemmlation. OF she total
sscusnletion sesesdad in the case of the eultiver C,,
€0 par eent of B and P and 70 pev esnt of K had
commved during the peried of G0k 00 140k vesh afeer

m.
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8. Curounin and sssential oil

Congentration and ssoumulation of surcunin and
essential oil at different stages of grewth of thres
turseric cultivears growm in monoaulture and in assssistion
with cessnut were investigated.

8.1. Curoumin
8.1.1. Cutwumin senoentrstisn

Z.Ye0E. The dath on the GUFWURLn Gonsentration in the
Fhisones (eupressed s percectage of shissme dry weight) of
thres turmeris cultivars during the yesr 1977 are presented
in Teble 342 and 1% trend of changes is depisted in Pig.3S.
mmmumcl.mmm“munm
seanhed during J4th and 15th woeks wnder pure and intes-
erepped stands vespactively. BSeyend thess perisde, it
osntimmed to desreasse under deth he esepping systens.
Por the cultivar C;, the values osutisued to increase upts
14th wesk under both the croppiag systams. During the
perieds of the 15th and 32nd wesks & redusticn in the
curuRin GenGentEAtion was noticed fer this sultives, but
again insveassd by 20tk week reashing the mexisem. Sveo-
though the pure atand of Shis cultivar msaiatained this
sanisus value &t the tise of maturity (30th wesk), intes-
czopped stand registered & yefuction &t maturity. In the
muuxumc,-m-.nmu&m
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ssages of grovth in thres turmaric sulsd

wnder pure and intevesepped stands.

*— Cls. Bo.34 (1977)
 ge——0 Cls. No.M (19M)

X=X C11.338 Sugandhan (1977)

A—A4 Dugpirala (1977)
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gongentratisn was nesised st 18th wvesk under both the
srepping syssens. 7The BARITUR Gurewnin censentration fer
this euitivar wvas reashed at 2ind and 36cth weshs under
pure snd intexercpped stands reapestively and shewed &
censidesabie refustisn at the time of harvest.

Undor the pure stand, the saxisun eureuain
cousentration attained by the cultivars C, &od C, was
considenshly higher than that attained by the cultiver C,.
Under Whe intesusugped stand, the mixisum was atsained by
mmumc,mwcluc,umm.

At the tine of maturity the surewsnin conseatratisn fer the
mumc,mmmymmmuw
stand then wnder the pure stand, while fer the ether twe
mum'mmummmmmm
twe erepping Sysvans. mlmanmtm
a% the tine of natwrity fer the thres cultivars under both
the erepping systens were in the order, €55 C, > C, with
signitiommt diffesrenses.

IL Y. The data en the Gurcunin Geaseatration &uring
the year 1570 ave presmnted in Table 36b, t™he sesscnal
muummmmmumcx
Guring this year is depisted is Pig.3S. The changes in
the cureunin ceneentration fer the sultivass C, and C,

wvere sinilar during both the years of study. During this
year, the mamisus curcunin conoentrastisn fer the
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cultiver C, was attained by the 15%h wesk unfer beth the
ovepping systans. Iure stand of this eultivar registered
lower values of the sureunin senseatration in the sesend
year than in the £4rst year upte 14tk wesk. Unfer the
inteverepped stand, the values of oursunia censsntration of
au_muummwmmmm
the we years during this paried. Boyend Jith week, the

than under pure stand at the time of maturicy.
8.1.2. Cureumin yield

LYeag. The pattarn of eurewsis sosuwmlatien (g 8°%) in
the rhinssmes of the thres turmerie sultivers during the
year 1977 18 depisted in Pig.36. Unfer the pure stend,
mumczma.—lummumm
upto maturity, while for the euitivass C, and C, the
aexisun Seoumnlation wes reschad 8t 6th and 3308 wesks
sespestively folleved by & desline tewarde matwrity. Coder
e interevepped stand, Yhizene esntisued to assumsliate
sureunin upte 26th wesh for all the thres cultivass. The
intereropped stand of cultiver Cy shewed & redusties in
ouseamin yield at maturity. Upte llth wesk, the assumulatien
of cuzeunin in the Fhissne wvas alow beyend whish & steady
tnosense was noted under both the Sregping systens.



pure and interezepped stands,
o——o Cls. Ho.24 (2977)

¢-~--9 Cls. Be.34 (29W)

K —x C11.330 Sugandham (1977)
D —A

a
BT et 2P b

Buggirala (1977)
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he senimun cureumin yield recceded and the curewain
Mawmu-mnﬁmmﬂu
Table 36. he mantuus eureunin yield was signifieantly
wmmm.wmmmw
Mrw&ou&ﬂmtvmtﬂwm
Wwwmmmm
oultiver Cy. In the ease of suitivar C,, signifioane
diffesense Was noted for the manimum sureunin yield betvesn
the axropping SydStens. Under the puse stand, the mEminem
ouwseunin yield for the thres cultivars was in the erder,
€7 S Cy vith signifisant differenses, while under the
invererepped staad it wes signifieently higher for e
ultivars C, and C, than for C, vithout say significeat
difSepenve bowess the fermer twe Gultivars. The same
swend was notised for the sureunia yisld at harvest alse.

2% Jean he SEoUSUlEtion PAtLER of the tetal Gurewain
Ser the Gultiver C, Guring the year 1978 1o depieted 1o
rig.3. mmumc,uc,mmmm
sarhed €ifferense for the assumulation of susewnin hetiwesn
the twe yeaws, In GntTESt to £ivst yeaw, the namimum
cussunin sssunulstion for the puve swind of the eultiver C,
was attained by 36th week itself and maistaised it wpte

. matawity. Intevevepped stand of this cultiver fellewed
Mmmcmmnuum
fSizet year.
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™he saxisun sureunin yisld resevded and the surewnis
yield at basvest during the year 1978 are presented in
Table 36. Both these vaiues had besn esnsiderebly refused
fer the eultivar C, in the sesend year &s ssupared to e
givet yoar, vhish was mewe prencunsed under the pure stand.
n-u;umc,ﬂc,aummmmm
for thene valuas bowen the twe years. In spite of the
selvetion, uxﬁmc‘msquum
oureunin yield over the other %We sultivars uader the mens-
sulure syeten, dut uwnder the intevsreppiag system, €,
repisvered siguifisantly higher valwes follewed by C, sad
c,_umw. '

.o!o Essential 01l
8.2.1. Meeentisl oil esnsentretisa

Z2.X98. The data en essentisl ¢il esssmtratien in the
shisome: (enpwessed a8 pereentage of Yhisens dry weight) off:
thees turmeris sulsivers during the year 1977 are presented
in vable 35a and ite trend of changes is depisted in Pig.37.
the essential il esnsentratisn fer the Sultivar C, hod
attained the masimum by 34th wesk undex doth the erepplng
SYStaRd . hﬁiﬂllllllhtﬂc’. e sanisws ol
oonoentratisn was yeashed at lith and Oth waek uader pure
and intevevepped stands Fespestively, mile in the case of
c,,mmmmummu-mm
ovepping systens. Afeey reushing the samimum, the eil
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7ig.37. Conoentration of essential il at differen!
stages of geowth ia theee turmeris oultival
under pure and intesusopped stands,

o—o Cis. Ne.24 (1977)

=8 Cls. Mo.24 (19%)

JP— C11.238 Sugandhan (1977)
a—24 Duggirala (1977)
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sonsentrntisn had steadly desrensed for all the thiee
sultivars vwpte 28nd wesk. A further rise ia eil
consentration by the 36¢h wesk befere drepping again at
the tine of hazvest was noticsd eusept for the intererepped
stand of the eultivar Cy.

he waniaws oil csnsentrmtion registured for the
esltiver C, Was sigoifisamtly higher unfer the pure stand
then wader the intereropped stand, while for the ether we
eultivars, his difference bewwess Whe WO Gregping systens
wes not nashed. Upto Sth wesk, the sultivers 414 net
differ signifisamtly for its oil esmsentration deyend whish
eultivar C, showed censidersbly higher values thém the
other twe sultivare under both the erepping systems. At the
time of maturity the eil censentraticn Was signifisastly
higher for the eultivars C, and C, tham fer C, witheut any
signifieent differense hetwesn the fermer twe oultivews.
The oil censeatratisa recendsd for the isteverepped stand
of e sultivar C, &t the time of materity vas higher than
et under the pure stand, While for the other we ssltivars,
there vers no sensidershie differense betwesn the e
awepping sSystens. |

IZ YemE. e data on the oil csmsentration at differest
stages of gyowth fer thres twymeris cultivars wnder pure
-nuwmmmmun-umm
in Teble 35h. The trend of ehanges in the ¢il censentratien
for the sultivar C; 1s depisted ia Fig.37. The seascual
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changes in the oil censentyation for the other two
mummmmmmmm.umm
valuss were conparetively less during the sesend yeas.
For the eultiver C,, the values were Sensidersbly redused
um-—-‘ﬂumwtmtmw
mmm.mmtmmmm
unfey the pure stoad than under the interssepped stand.
quummummmmw
sultivars as seen i the first year was net sbeesved in
the sesend yoar. At the tims of mawwrity, the values of
mmmmmmmdummum
order, C,> Cp) Cy with significans differeancs.

5.2.3. 011 yield

28 he pattern of assumulation of eil (g a”%) 1a
she shisenes of the thuwes turmeris cultivers during the
wl’ﬂumhﬂmﬂ. tuder the pure stand,
mmmummnmoumm
m---um-mmmn:m«mm
of mawmrity. Under the intereropped stand, sventheugh
mumc,mmdumuammﬁmm
mmmmmmaxﬂmm'
mnum-m:mumw-mnm
tine of maturivy. Considerable diffevense aweng the
mummmonmmmmum
wesk undew the puwe stand, but suth & 4ifferenss Ve seen
my“mm-mmmww.
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o—¢  Cls. Be.34 (1977)
om0 Cls. Wo.34 (19%0) :
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During these perieds the maxisum ¢il aseumulatisn vas setm
mmumc,mmuc,uc,umemm
both the eyopping systeme.

he meximm yield of sssential oil seserded end the
oil yield at the tins of hasvest duriag the year 1977 are
presented in Tebie 36, 7The manimus eil yield fer the
uxume,ma-uunuymmmm-m
than under the inteserepped stand, while fer the other twe
cultivars this 4ifference botwesn the twe Srepping systeas
eultivars was in the onder, C, > Cy > Gy with signifisest
differenses unier both the aropping Systems. Yhs sene
wend was seen for the oil yield at hasvest alse.

L TeRE. The pattesn of the Asewmulatisn of eil fer the
-uumelummmmuwuru.n.
mu--.c,uc,mwmmmum
for the oil assumiation bDetwesn the twe years. the
mmumummmmumcth
sere or less the sane trend &s that in the first year,
sventheugh the valwes vare sensiderably sefused in the
sensud year. Inepite of this redustien, sulsiver C,
sainsained its supsriesity fer the oil msoumiaties oves
the other U cultivass under She puse stand, but uader
the invererepped stund,C, YA supsrier.

he nenisus ¢il yield sesowded and the oil yiald at
narvest during he year 1970 are pueseaced in Table 36.
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Seth these values were senaidershly sefueed for the
mumc;um-mmum-mcm
yoar unfer beth the arepping syswems, while fer the
other twe oultivars this redustion was uet marhed.



151

9. Bfest of OCC e nitvogen applisation on grewth and
prodaetivity

9.4. COC sresments

The study was undertaken te find out the effest
of CCC [(S-ahlosvethyl) trissthyl ssmonium ehloside | on
the growth and pEeGmtiviey of the WEmeris gtwwa in
monosulture (pure stend) and in assssistion with eossuut
{intesewopped stand) .

DAL NS SVRtER. The datalls of different growth
ssmpenents and dry matter predustion 8 influvensed by
mwmclv-amnmumum.
It uns feund that treatasnts 442 not shew any significant
diftepense fos the growth oomponents 1ihe height, mmbee
ot :Allews, AL, and IAD, and alse fer the dry uatter
predustion, But 8% higher sonsentretien (H,), theve ves
8 tendency for reduoed LAL,, &nd LAD vhich sy be
mesulting in lower bislogiehl and shisoms yield.

ISR SAYIRE. THhe tumber of (Aller: ; predused
st diffagent stages of groweh ave given in Teble 39. The
tiller predustion was esasidarebly highes in all the CCC
trestments espesially febr i, and i,. Whe height of the
plant reserded ot diffesent 92088 Pf Qrewth i pressnted
in Table 40. The mamimum height sesceded when the shoot
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resshed spourisy at 38ad veek was found to be refused in
all the COC ssnsantyntisng sveathgugh this &ifferense was
mot signifissnt. he velues of LAY at diffevent etages
of growth as influenced Dy the CCC tyuataents are sbhown
in Teble 4. Twented plants did net shew gny ssnsidevable
ioewense in LA beyend 19%h week, Whils in centsed, LAY
esntinued 9 inoresse upto 2ind wesk. Trestments H, and
2, resorded Fenashable Feduotion in LAT at 23nd week.
During i18th wesk, LAT was sigunifieantly higher for the
tweatments K, and B, than for the eontwol.

™he values of hisone growth rate (RhGR) at
diffesent pawicds of growth as influsnsed by COC tseataent
are given in Yahis 42. Rhisone grevth FRGe vae signi-
control upto 18th wesk after planting. Seyond 16th week,
hare was 0 siguifiomms 44fCesents Dowmmen the COC tpeat~
ments and esntrol. The sheot grewth rate (SCR) s
faflvensed by the CCC treatmants is presented in Table 4).
fhoot growth gate vas congidesmbly highar in the case of
all the OCC censantsntions during the perieds of she 8th
t L1th and 14%h %0 10Wh wesks. Bayend 10th weak, thare
wae oo signifisant difference hetwasn the COC trestasnts
and contzol, eventhough the values wers mawhedly lowes in
the ease of treataents i, end H,. The effest of CCC
tTestnents oR orep growth sawe (CGR) at different pariods
of gyewth is shown in the Table 44. Cyop growth Fate vas
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mywummmmm
the pariofs of Sth o 1ith and 14¢h ¢5 15th weeks beyond
whish oo signifiommt differenss wae nsticed. e values
uw.uummmuma. Bven~
though the 1D was higher for all the CCC esncentrations
this differenss WAS 8ot signifioant. Wasvest index vas
siguifioantly higher Sor the trestments H, snd N,, while
uwm-‘ummn,u
osveael. Sventhough the shost dey weight vas higher for
all he CCC westments, Whis was pet siguifismnt. The
bielegienl yield as well as shiseme yisld weve found to
uwmmmmcacmm
then in the centrel. The highest biolegisal as well as
shissme yield vere segistered in the ¢ase of the treatmsnt
‘l’MMI;ﬂl,hw*. T™he shisems yisld
sesesdad for the twestment iy, vas found o be 32 per cent
higher then that for the sentwel.

9.3. Nitsegen agplicatien

e study vas undestiiten tO 808088 the Fespense
of tsweeris o different desss of nitsogen and ales to
gind sut the meet offestive stage of spplientien when
whe Gvep 1o Faised uafer Whe RSROEUlWFe SYSWR Gnd in
assosistion with csserut (intesesegping syseen).

EOAAER SRtIR. THe velues of IAL,, LAD, NI, and
e eaownt of dry satter asowminad in the shoot, Fhisens
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and the vhole plant a8 iafiuensed by e NitFSQEN tFORL~
neots ave presented in Suble 46. Freatment Ny reserded

sigaigisamtly higher TAZ ., and LAD than the other tFesd-
msuts. The treatments N, and N, sesended the lewest

wentnents are given in Teble 47. It was feund that the
LAlugu, SAD and the dry mattar yisld wews higher for the
wrertments By, U; nd N, whan for B, eud By, tut the
differenoes wese not significent,
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10. Ao emalysis of yiald ~and groveh SoEponsnts

he selatienship betwsen diffevents yield
wtmnmmm,nw
of Cingess, oAS.) with the shiscme yield under mone-
sultuve and incerevopping syetens wvas analysed. The
inceselationship of Gifferent gruweth asupenents derived
faun the grewvth asalytionl techalgues wvas emanined.
The effests of different growth csugonents 88 well e
chat of EI on the shisens yield wvere enmnined.

The effest of intasoropping oo certain rhiseme
and shoot charestens of thres tuspseric cultivars is
presented in Teble 45. The siss of the mether Fhisows
ummumc‘mmmmmmzm
mmunmmc,mmnm
mmmmmwlm. ™e
mmczmmﬂwwmm
bowwmen the evepping systems. All the thres eulitivess
m—ummdcmmuw
mﬁmwm The leogth of fizss ender
fingese of cultiver C, was significmntly redused,vhils
Mummumcgmmmm-‘-
the intevesopping systen. The length of fiset exdes
tmuuxumc,_wwmwm
praoties. The beeadth of the first ender gingews of



?7.3
115.6 |

2.5
1.6

2.3
: 33

4.8

13.3
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%he sultiver C, v 8lse aastiadly refused under the
Anteverepping syssen, conpared to that under senesulture.
The other W0 oultivaws did not show aay signifieant
differense botvwaen the srwpping systen.

The sumber of tillers predused by the cultivers
C, ond Cy vas signifisantly less unfes the iuterssopping
systen than these under momosulture. The production of
tillers by Yhe three suitivaxe was ia the osder,
€, 7 €y 5 Cp under both the erepping systens. Maximus
height vas attained by all the thres cultivars under the
iavevevepping systen.

Cosvelimtion ssefficients of diffevent yield
sonpenents with shiscme yield of whe thaee cultivass under
mostuiture and intesosopping systans ave presanted in
Teble ¢0. The sise of the mother shisems and munber of
najer £ingews were significantly and pesitively cervelaved
with shissme yisld fer all the thees sultivare wnder the
monesulture systen and for the cultivems C, end C, undesr
the intevoropping system. In ease of the inteserepped
sﬁadumc,mmmmm
signifisans servelation with shisome yield, The mmber
of ninor fingess Tegistered signifisant pesitive correlation
with rhisces yield fer all the three cultivars uner beth
the erepping syeten. The length and desadth of major
fingers wvas singnifisently and pesitively cervelated with
the Fhizome yield for the cultivams C, 8ad C, under both
the ereppiag systems, But fer C,, this velstisnship vase
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pusasunsed enly under the monstulture systen. Thare vas
& signifieant and positive assegiation betwesn the sise
umtmummnmmume,
uc,.mmmwmum—-
oultivers sush relstisnship vas net aashed. In ense of
the cultivay C,, the positive influenoe of the sise of
the niney fingesrs on shisons yisald vas pronounsed enly
wnder e interesopping sywtan.

™e relstisnshipy ameng AL, AR, CCR, PHOR, LAR
umunmumc;nmmum
are presented in Table 350. Lsaf sren index was positively
corvelated wvith ceep growth 3000 wWie thisd menth of
growth wnder bDoth the esepping systans beayond which no
 siguificant assesistisn wvas noticed. A signifisant
pesitive serzelation botwesn tAZ and RME existed under
the menesuliture systen enly during the Jzd senth. Besnoais
sssinilintise rate showed sigaificmmt positive corselation
with grop grewth rate frea 3rd sonth cowvards and & very
clese aaosnigtion betwesn Hhese e pREERSters existed
duwing Sth and Gth menths uvadar the msasgulture systen.
Net assinilation yate was pesitively cosrelated with arep
grewth ¥ote &8 wall as shisone grewth yate during this
porieod whish was mere proncunted during 4th ssnth under the
interewegping systen and duriag Sth and 6th menths under
the monssulture systan. Net aseintlation rate was negatively
corvelated with leaf aves setio Auring the early peried
of plant gwewth. A sloss pesitive assesiation detwesn
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“MM*M%I&.@&MMW
culture systen and Mupte 6th menth fer the intsserepping
oyeoten,

The orop growth rate and Fhiseme gVOWth rats as
a funstien of ommiative 1002 sres tadan fer the thwes
cultivars under the menssulture and Latereropping systems
mmmnq.n. During fizst yeawr of study, pure
mumumc‘-hmlummmmm
euseeded 4.5, wvhils suth & redustion Was net notised fer
the invercrogped stand. Az incseass in RhGR, coingident
with the paried of saximum LAY, was notised for the
cultiver C, under beth the crepping syotems during the
sesend yeor of stully. In the 080 of cultivars Cy and C,,
CUR vas redused when the LAY ensesded the values of 3 o
3.8.

™he selationship betwnen dry msatter assumujatien
ad the oamiative leaf area duration At several stages
of growth upte aaturity for the thres cultivars under
stosculture and interaropping systens is presented in
#15.40. The 1inear relaticnship hetwesn the dry nettes
sssomulation and the cumuliative leaf ares dusation was
more prencunsed fer cultivay C; tham that of C, o Cy,
under both the cvepping systans during the twe yease of
stuly. In ense of the intererepped stand of sultiver C,,
the assmmslation of dry natear wis slower than that of
leaf aves dwrstion during the paried of 14th to 26th week: .



Pig.30.

Coop growvth yate (COR) and vhisome grewth
sate (MhOR) as a functica of cumulasive lead
area inden (LAI) in thres tusmaris oultivess

. unter pure and inteveropped stends.

A. Cla, We.34 (1977)
B. Cls. Wo.24 (1979)
Ce C11.338 Supandham (1977)
D. Duggizala (1977)

° ° CaR
X —X RhGR
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thres turmeric euitivars wnder puse and

Antercsopped stands.

Ae Cls. W0, 24
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28nd woek while LAD iasveased upte I0th wesk.

The selationsliip betwesn verious growth
conpenants at different stages of develepuent and the
final shimems yield for euitiver C, wader menssulture
and ineesevepping syetens is pressnted in Teble $1.
Leaf arves inden and 1eaf sres Suration shewed signifiesnt
and positive eserelation with final rhisens yield, right
faon the early grewth phases. Sush pesitive relatieaship
eould be seen from 3rd to Gth meath under the menscultuse
system, and Guring 4th and S5th menthcunder the intere
oropping systen. e valuse of LAY and LAD during Sth wmowtl
vescwded the highest cowvelstion eseffisient with the
fisal shissme yield unfer both the csepping systems.
A9 4in onse of LAX and IAD, & positive occsrelation of
oot dry weight 80 well as towsl dry weight wieh the
final shiseme yield esuld be resssded, free Jrd momth
emmeds under the monesulture systen and fros 4th month
omands undes the interesopping systes.

The relationship of LAZ..,. tetal leaf area
duretion, nasmisne height atcained and nunber of tillewe
ummewmmmmmumczm
the monosulsure and intescrepping systens is pwesanted
in Table 53. The maximum LAX attainnd and LAD were
signitiommtly aad pesitively sersulatad with the
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rhiseme yisld, the relatisnship baing msese prensunsed
undar the menosultulre systen than under the intesesopping
systan, The minimun height attained as alse positively
zelated with the rhissee yield, the cssrelsation hevever
being significent only under the menesulture system.

T™he mmber of tilless profused wae siguifioantly and
pesitivaly cosvelated vith the rhiseas yisld, the
esrvelation coeftisient was grenter wnder the mensculture
systan than undar the Anteroropping systen.

The selationship amcng £inal shoet dry weight,
sotal dry weight (biclegienl yisld), rhissme yisld and
mmmmumc‘.e,me,mm
in the Tables 33, %54 and B3 respectively. %Total &y
weight as vell as shoot dry weight at hasvest vas closely
osrvelaced with yhisene yield for all the thwee sultivess
under beth the aropping systems. 7The negative oserelation
Detwesn sheot dry weight and harvest infem was signifisant
only under the inwsosopping eysten for sultivars ctmul
Cy. Gnd under beth she cvepping systems for sultiver C,.
A linser Felaticaship Detwesn the Phisens yield and
biclogisal yield was noticed for all the thres oultivars
under beoth the crepping systens (Pig.4l). There was ounly
& vaah essselation hotwesn shissme yield and havvest
mumumc,uc,mmmm
aystems, while & significants corselatisn was noticed in
only the intescropped stand of oultiver C,.
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Fig.41. Relationship betwesn bioclogical yield and
shiseme yiald in three twrmeris eultivers

under pure aad intevcvopped stands.
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Intererepping in ccssnnt gardens has attrasted
grest interest, as the wide spesing of cossamt trees
offens great seepe for raising many ssnual ead pereanial
erops. NWelliss gt Al (1974) wawe the first %o highlight
this aspest. Bavappa (1973) streseed W%he sigaifisense
of intensive crepping systen. In \he presest svadiss,
the develepuent, grovth and yield of thres eultivers of
wyreerie in sssesulture aad o2 an intercrop in cosemyt
 gonden were investigated in relaticn % ¥he preveiling
aisreslinete.

Yhe eveps were raised in the exepping S0asces
(Jume %0 Desenbez) of 1977 and 1970, In 1977, the sunshine
hours a8 well a8 PAR were ¢reater tham in 1970 during the
cazly peried of evep growth (Juns % Septenben). The
in 1970, Duwiag Vhe latter peried of esep Jrewth
(ooteber and Novenber), the presipitation .8 higher end
PAR fnput was lewer in 1977 then in 1978 (Tebles 19 and
250). Theve was csnsidesshis differense 1a %he selaw
redistion reseived hetwesn Yhe twe Grepping systems, vis.,
as soncerep and As an intererep. n am averuge, isten-
ezepped stand Teceived abewt 46 per eent of iaseming MR
(vable 20). The cxly envireamntsl verishle found diffesent
betwesn the twe ereppisg systens wes the sslar sedistisn

sinse the twe erepping systans @id net differ nashedly for
the other ewisssnsntel varishles stadied (vebis 36).
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3. Light slinpte in cossant garden

Altheugh Whe investigations en intererepping
yeseived wide sttantion in the trepies, in relation %
agronemis prastiess, oaly very 1ittle infermation wes
available en the sanopy Llight relatisaship wnder the
chonged envirennents. Yhe quantification end
sharesterisation of MAR available in the cossawt garden
during the develepmant of eash erep sssseiated with it
are highly imporsant fer evalusting the adventage of the
sosonut hased interaropping systems,

Charesterisation of sslar sadistion available
wader tree camopies had, in fast, boen widely attempeed
in fevestry (Andersen, 1964a,5; Nutshinsen and Natt, 1977
and Savithovek i, 1902) and for a fow hertisulturel tres
exops Like apple (Suskiing gi a)., 1975). The seascnal
PARCOER of PAR tnensmissien in the esessut gerden indisated
that the PAR tranemission by the GoOsnut Csnepy Vas mere
in the early pericd of surmeris growth than in the later
pericds. Penetrstion ef yadistion inte & canopy Gepends
Mt enly on canepy strusture but alse on relative ssounts
of dizest and diffuse radistion and the angle of elevetien
(Inpens and Lemeur, 1969). Sinse the leaf ares of cssemut
was fined in the course of present staly, the seasenal
ohanges in the light interception by the ssssnmt eanopy
were sainly brought abeut by the shanges in sky seadition
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and selar altitude. During the esrly pevied of surmeris
M.mmuw.mmmm‘
conpasativaly lew ( 5 hours por day), thereby shoving the
preponderance of oversast shy during this perisd (Tuble 25d).
Anderson (1964s) eitsd ssveral instanses shewiag that
peseantage sransuission incressed with iasszease of slewd
sover. 1t wvas further metisal that in later part of the
your, vhen Whe selar altitude is lever, sloudless weather
preovailed, Pulner and Jaskasn (1977) found that lower seler
altitudes in the later part of ¥he your insreased Light
intevespiion in the sase of apple csshards, giving a higher
1ight intarespticon per unit leaf aves bessuse of inerensed
shadow lengths frem inelined shading strustures, vhish was
net spparent under sesupletely slowdy esnditions. T™he
present study aise revesled that the PAR traasmissien fer
the clear day in Narch was higher tham that for the same in
Desamber. This 6an De attrilutsd te the greater esatzibutien
of dizest light when the sun was higher in the shy. Present
studies on diwrnal course of FAR transnission demsnstrate
that the N2 transnission by ¢essant canepy varies
csnsidersbly smsng Sifferent seasens of the yeor,

Baiy and Balakrishan (1976) ehserved that the pesk
beight peried in the coosnut piantation was batween 10 %
34 houss., This Jhonsnsnen was mere pecacwnend for clear
days during the swmer senthe than the othesr pariods.



rishle dering the day (Yig.10). Cleyy st al. (1974)
that differsases betwesn transmissies values

daye indissting more unifers light distridutien during
sloudly days. The present studies alse revealed that high
transnission values sstur early (6.00 to 7.00 h) and late
heurs (17.00 te 18.00 h) of the day which may be due te
higher prepertien of diffuse light during these perieds.
A higher traagaission value during the early mesaning
beurs vas alse reperted fer rubber plantations in Rerala
(fathessan ot 3l., 1983). ¥hen there was & mached insrease
in the tetal light in the spem betwesn 7.30 % 8.30 h,
the lowsst values of transnission was reserded. Sush &
rodustion was notised during 16.00 ¢o 17.00 X ﬂuf

The greater transmissien by cessaut canepy betweea
9 to 16 hours wvare dus to a lavge sentridbution of direst
1ight in the ferm of sunflesks. The higher intensity of
sunflesks in the Suamer menth of Mareh 88 cempared to Ahat
ia Decssber might have ssused higher tranmmissien fer the
clear day in ¥areh than that feor the sane in Desssber. The
area under the sunflesks was quite high and reashed »
maninus of 35 per eent &t selar neen. Centwilnition of
sunfleok FAR tavards the tetal PAR available en the plantatien
ficer was alse &8 high as 50 por sint. Bierkaan and
tadliew (1972) feound that swenflesks eontributad abeut
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70 pow ceat of the MR available inside a dense Guescsiand
rain forest. Navishevski (1963) yepowted that the
mu,hmummmumnnmuu
u4hmmmwutm. The sunflesks are
charactarised by their GSRstant mevement bessuse of the
vind and novensat of sun aSress the shy. Due te this, the
interereps in the cswsaut plantation are alssrnacely
enpesed ¢ shady and bright patshez of light. Under this
situstion photosynthasis may be nere effsstive than unfes
an eyusl ameunt of MAR of uniferm inteasity (Wiersbieki,
1900). But such evidenues are scares ani seas reports
did not shew any speuinl asdventage of flashing light in
dotennining ¥he plant growth, Kriedmaan gt a). (1979)
reportad that grape leaves wtilised fiashing light meve
effestively. Huxley (1969) 4id net find any differenses
in plant grewth unfer shades that covered and unmevered
the light seures &t different retes. Weeds and Turner (1971)
found that shade~resistant trees showed acre rapid stematal
red wnses to cshaages in light intensity than shade-sensitive
ones. This result indicated that shade-resistsnt plants
shoved ‘nere adaptatisn in wtilising the sunflesks than the

shade sensitive enes.

Apart from the erep and selar gesmetyy, the distri-
butisn of PAR under ths plant camspies was alse affested
by the optical peeperties of individwal leaves. The
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spestyal ssntent of light reflerted and trensmitted by
individual 1eaves has been eusmined (Gates ot §1.. 1965;
mgn.. 1969; and Ms Clure, 1965). The cssomt

' leonves showed manisum reflestance of 16 per sent at areund
$30 nm and & ninizum of 8 pev cent in the blue ané red
regions of the FAR spestrun. These values are semevhat
higher thea thess found for ammusls like sotten (Themss ot al.,
1967}, seybean (Gupta and Weoelley, 1971), and blaskgram
(Tain gt al., 1978), and for tres crops like spple (Felmer,
1977), bat well within the range of 8 to 11 per eent
reported by Folerer and Tanner {(1968) for typisal gresn
Leaves., High reflestanse of the esesnut 1saf may be @us te
the psesense of the thick cuticle. Suveh a high reflestanse
is silvantagesus fer inteserepping in sesemut garden, sinse
apart frem reflecting the light back te the atmssphere, the
dyepping leaves at lever levels in the sanepy san alse
reflest light in a1l direstions thareby ssntriduting to the
1ight availability inside the plantatien. The transaittanse
of the cssenut Jeaf vas levw. The maxisum transmittance of
3 "F\OG“I“ around 550 um, whilse it was negligible at
blue am red reglons. An efficient filvering eff of blue
and red wivelengths by the individual leaves had been
repsrted for a number of tres spesies (Loemis, 196S; and
Steutiasdisk, 1971). This depletion of sritisal blue and
red wvavelengths by the sssenut leaves osuld reduee the
photosynthetie effisieney of the intescreps and makes the
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sunfleshs in the cecenut garden all the mere impertant.
Singe sunflegks retain the apestrwa of sunlight (Hern,
1971), they san alleviate the qualitative imbalance ef
the transmitted PAR,

Thus under sseenit sanepy, the light envirenseat
vas eonsidezably medified in intensity, quality as well
as periedicity. Photssynthetis &s well as merphegenctis
adaptation te a distinat eavircnsest determined by the
deninant erep has besn found nesessary fer m:
pezfersante of turneris sultivers, wvhen they are grown &s
an intezerep in the eoesnut phnuun. |

In trepicsl and subtropisal regions tha anmual
mmt&mhwﬂrmw;mmtm
of multiple eropping. During the sarly peried ef growth,
west of the ereps #0 net have snsugh leaf ares te interespt
wost of the inseming rediatien. This is a serieus dravbaek
of anvual creps resulting in lewer effisisnsy of enecyy
conversion and is the sest ispertant physielegieal limitatien
to the dry matter produation (Natsem, 1971). This besenss
Anlevent for turmeris whish has got & prelenged juvenile
peFied Guring vhieh the LAI is belew ems.

An inersased preductivity by the practiee of inter-
cropping ebtained through efficient spatial use of light |
had been reperted by many werkers (Sshepers and Sibma, 19763
wWilley, 19792 and Sivakumar and Virmani, 1980). The erep
combinatien of turmeris + cesemut was superier to the
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pure stand of cssenwt in FAR intexeeptien threugheut the
peried of stwdy (Table 23a). This is enpested sinee in

8 sssenut hased inteawereppiang system where eessnut shews
complete demination, the unfersteey etupoasats intereept
the light that wvas not stherwise utilised.

2. Grewth and develepuent of intererep

Thyee distinst stages of develepnent eeould be
distinguished during the grewth sysls of turmeris in the
matotrephis phase. izst phase (Fhase I) represents
upte the 8th week during which thers is a cemplete
domination of sheet growth, The sesend phase (Fhase IY)
is ranging from B8t¢th te 18¢th wesk during whish the initiatien
of fingars takes plase., During this peried, while the
rhissme sheowad ealy slov grewth ratse, the sheet attained
the maxinmus grewth rate. Beyesd 18¢h week (Fhase IIT) when
the shoet grewth declined sharply, rhisens grewth demimated.
Generally in wvest and tubar cxeps, thewe is a graduwal
Gesreass in the grewth of parts abeve the seil as the
undergreund st srege srgune incrense in aise (Kowekami, 1978).
mmmdm.m,mum'weremm
during the early perisd of grewth wpte Sth week. Changes
in these grewth indices during this early pexied are
impertant whils analysiag the sffest of snvirensant on
plant growth sinss the changas dus o the sntegenetia drife
are minimm during this sarly pecied (Fhase X) of grewth
{(mane, 1978).
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32.1. leaf axea develepment

2.1.1. Laaf ares index and leaf area durakien

Mlasknen (1956} repested an inssease in leaf aves
with desrease ia selar enssgy inpgut as & typisal respense
of many piants. muummunumum
redistion lovels. Ampsfo and Lawsen (1973) suggestad that
belew a cexrtain thresheld of light intensity, lesf area
wvould reduse. Censiderabis oultiver diffevessde in LAI was
M“Mﬂnhwu.ﬁmtm
under whioch the energy iuput wus saly 446 par sent of the
epen (Table 1). Cultivar C, showsd eemsidersble redustion
in LA under the intercrepping System 68 Sgainst & narked
insrense for Cy. Under Loth systems, C, had levest IAI
and did not register any differense betwesn the twe |
erepping systems, Duwing the paried vhan LAI wes desliining
higher LAI was maintained by sultivar C,. Siew desline
of leaf avea during leaf sengscense is impertant sinse
mmuaumwmammugnmm
(HEaynes g% 2., 1967). Undar menssulture, all the sultivars
registersd maxinum LAY by 18th week, under the intererepping
ummw»uu“.

mf’u oarly desline ia LAI wnier ssnesulture,

mumc;mmmmmmmxmum
betwesn the exepping systan; eveathough its LAX was hicher
wmmuum systen, Bizke (1963) and Bremnar



170

nd faha (1966) established high cbrrelstien betwess LAD
M yield, in sugarbeet and petate, vespestively.

iyl (1972) showed that in lesser yam, tudbes yield was
ghly and pesitively serrelated with LAD, The importanse
rm«m«mmummmunmum
eustivity of exep nesd met be enphasised. Cultivar €,
hidited a signifisant pesitive serzelation of rhisens
#34 with LAD, partisularly wades the menssulture systea
‘able $2). But the higher rhissne yield of this sultivar
w-e”:.;;nmummunm-mm
D of this sultivar 41 net shew sny signifisant
fforensa betvesn the twe srepping systems. But greater
xémuxummmMmmm
ummmﬁum-‘m&dm
oa predused can be mere ispertaat thaa the length of
af growth peried. As ia the ease of LAY, sultiver C,
4 ¢, had higher LAD than that of C,

The present investigation revesled a elese linear
Incionship bouiu cumtlative LAD and 4ry matter
cusulation (Pig.40). This relatienship appears te be
ttle affected by eulitivars, cropping systsas, stages of
velopaent: and the years of study. Censeguently the dry
tter aseumulation appears te Y & divest time funstien
leaf srea. Thus, any faster that irsresses either
&f area or the duratien ¢f the gresn leaves will result
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in greater dry weighta. Sush clese cerrelatien detwesn
LAD and dry matter assummlation had baon reperted alse
for sther ereps like sern (Rik and Hamwmy, 1966), aad

Barley (Pewer ot al., 1967). During the secend year of
stuly beth IAI and IAD of sultiver C, vas redused as

senpared te first year wvhich asy be ens of the reasens
for lover yisld ebtained for this sultivar during this

YOar.
2.1.2. Relative leaf grewth rate

The respense of ocultivars te shanged savivenmsutal
eonditions is veflested in the RLIR alse (Tabls 4). Wnile
in eultivar €,, the higher dry satter predustien is
pressded by the attairment of higher RLOR under the nene-
crepping systen than wnder the intaverepping system, in
mumc,.umunmmmm. ™he greatar
RLGR of eultivars C, and C,, than that of the euitiver C,
say be one of the reasens for fermer's high dry matter
produstion sspesially uader menssulture system. Xaplan
and Xeller (1977) snd Thrahim sod Buxten (1961) found that
the 1eBf expansien YEtSs Vere msye impertant tham CDy
enshange rates, A8 3 deterninant of srep grewth rate.

Littioten g¢ a1, (3979a) reperted that in sewpeas,
the lesf growth rate ineressed lineasly with tesperatures
but selar rediation agpeared te have little effest. But
Dennett gt Al. (1979) found that in £ield deams, beth
variables vere ssrrelated with laaf grewth rate.
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In sassava, Kesting 9t Al. (1982h) hat showa that 89 pav
cent of varistien is COR hyeught absut by varieus planting
dutes oan be explained in terms ¢f NOGn ALy tONPAFQtUNe OF
selar rediation and LAZI. But cenparature and selay
rediation were highly esrrelated and it was thevefere net
possible ts distinguish their seprate effests on COR.

In tha presemt stuly, mush of the shanges in RIGR a8 well
umﬂmum-mwwmmne
systens ean be attributed to differenses in selar energy
ingut singe the sther eavisssmental varishles did net

show any appreciabls diffesente betwesn the twe exopping
systens (Teble 26). Purther, in the ssvend year of study,
vhen the ssler enesyy ingut was censidersbly redused during
e sarly peried of crep growth RIGR and IGR of cultivar
cimMMuMu:Inlmtm.
This may be one of the reasens for the lewer grewth rate
of this sultiver during the seuend year of study. The
siguifisanse of high ALIR during sarly grewth peried is
further ovident frem the high esrrelation of RAR with

RIOR (Tedble 30). Wilhelm and Nelsen (1978) reperted that
ancay tall fessus genetypes, the RIGR of genetypes with
mm,mmmwwmm.umm
ates of CO, assisilation. Insidentally, turesric cultivess
c,mc,mmmmmmmam
MR valued alee. In miny snousl ereps, 1iks in petato ox
sugarbest the zate of attaizment of & clesed senepy is
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a serisus limitatien to predustion (Watsexn, 1971). Heuse,
the selestien for rapid expaasion of leaf surfase bessuss
an inpertant bhreeding sbjestive (Wareing, 1971). The early
mnmmmcummumclnmu
the ether sultivars weuld result in higher dwratisa of
bulking of rhiseme.

2.1.5. Leaf arvea nden vs erep grewth rete

ummumumelnmmmum
CGR is maminwm i.e. about 4.0 to 4.3 vas attained under
the menseulture while under intercrepping sush optimisatien
vas net ehessved. This may be becauss under menedulture
the repid bulking (Fhase IIX) is initiated dMter the
attainment of mexisun LAX wvhareas under the intswerepping
the attainnent of LAI,, vas simnltancsus with astive
dulking. An everlagping of astive bulking with the peried
of TAT,,, vos notised for sultivar C, wnder beth the
evepping systems @uring the sessnd year of study (Pig.39).
In the case of tapissa, Euyi (1973b) repsrted an eptimws
LAX during the parisd when Mulking of tubereus reets and
lsaf ares development Wi simulitansous. In turneris,
sttainment of eptimisation of LAI in sultivar C, was
alteved under the intererepping systen where CGR appreashed
asymptetis values at high LAX (PFig.39). In the ease of
other twe suitivars, C; and Cy, the optinisation of LAZ ia
the range of absut 3 t» 3.5 showed a sleary trend uwalike
in C,, under both erepping systams. Watsen (1938)
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mmumnmmum,utwm
failed to get & slear out optimum (voazes gt al., 1963
williame ot 8}., 196Sh; and Buttery, '970). Yeshida (1972)
cited soveral emamples vhish disagres v "
of on optinum LAZ. Optimum IAI values &t vhish COR is

mwummmmmwu
obtain highest coenemis yisld (Niehipsvevieh ot 81., 39613
ant Nedanova, 1967). Ns Collum (1979) was shile to get an
mt—uxnmwmmwmm

potats,

Yhe LAZ shoved a high cerrelatisn with rhiseme
Mnunxyumwmum'nunmm
the initiatien of gingers began in the msnssulture (Table 30).
umm.mdmuMmmnnx
mummuwnmmum
was ebtained, mmummmuuma
fingers ucxmmmlmmma
minisun leaf area. Nooshy and Milthezpe (1973) have
wmmumumumuu
astesnined At the time of tuber initistien itsslf and is

slever rate of bulking. m.numncxm
mmmm“xmummmt
um*mmmmmmuw
mmzmmmuum. These results alse
mums&unmammuw

of LA during west perieds of gwewth.
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™he LAI shoved & signifisant pesitive assesissien
unmmﬁmmnmmmunu
signifisant servelatisn vas netised (Table 30). Several
veshars found a pesitive ssrrelation between IAI and COR
 @uring initial peried of erep grewth whish is prepertienal
te the tetal radiatien insereeption. (willtams gt 8i.) xun,,
Suibles sod Weber ;1965., and Bisees and Gallagher ,1977).
Ase (1978) reported a positive ssrrelatien between leaf
ares and dry mattsr in whast upte ihe Sth grewth stage
mmunmnmm.utmmh
relationship senld be establiishad, Vegetative grewth in
the early stage of Sevelepuent nay be mere dependect en
the zate of leaf spansien, but vhen the leaf supansion
coases, the mewe impertamt faster determining the yield
aay ba the phetesynthetis rate (Krishoamserthy 3¢ a)., 1973
and Sharus gt §)-, 1993). In the present study there was
ummmmmmmmmnx
mmﬂmmnmyumumm
(Yable 30).

2.2, Dy matter predustion

2.2.1. Cvop growth zate a0 inflnensed by net assimilation
zate and leat ares indan

The differential behavisur of the cultivars uader
the twe erepping systens is yeflested in several fasats.
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While the maximum CGR, SR and RhGR attained by the pure
stand of sultivar C, vars signifisantly higher than thess
attained by 188 intversrepped stand, sultivars C, and C,

did net register sny marhed diffesrence botwesn the twe
eYepping systems fer thess paraneters &8 well as in Wheir
Misens e biolegionl yield. wﬁnm
asted botwesn the twe aregpiag systams is in the attalmmeat
of mantisun SGR. All the oultivars eshibited remtwkable
delay in the sttainment nemimum SGR vhish WS mere prencunsed
1o sultiver C, (Pig.6b), It sheuld spesially be neted
mtmumc,m-mmmmwuu
wosk and the rhisene yield of this sultivar vas sensiderably
redused as seupired to the oultivar C,, eventhowgh it vas
able % maintain a fairly high bislegical yield (Table 33).
nm.mnmt.mﬂmmum,mn
Mmmum.mmmu
reguived suly to maintain that sancpy, and the maximum
amount of assimilates sheuld be trangferred to the releveat
stexage sink. Spense (1970) feund that slew turnover of
leaves after memimum LAI has besu attained, is advantagesus
for high yield in tesnia. Gibsen and Seherts (1977)
reperted that in the ease of Sesghum hylwids, the grewth
of leaves and stems started te Gesslise several daye sariier
than it did in the parents, and & senplete transfer of
assinilates te» grain preduation shettly after anthesis is
avident in centrast t the sentisved vegetative grevth of
the pavents. Undar intessropping, there is & narked dalay
in the enset of highey RhGR dus t» dslayed initiation of
fingexs (Pig.6a). Barly ianitistien and eslislar develepment
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of undergreund StOFRge SFgans :ic essential te erehte an
astive sisk for aseinilase (Lewe and Wilsea, 1974; 1978a,b).
Bet Weley and Cosk (1974) repowted that in tapiess,
differenses in reet yield after seven uenthy were etused
by variasions in rate of zest bulking, snd were net
assesiatef vith differensas in enset of rest bulking,

The present otudy revesled that in turmeris the
saxisun NAR as well as LAR were reserded éuring the Phass I,
theredy resulting in aamimum RGR during this period. While
_mmmmymuywmmummn.
LAR resesded stealy desline throughout the grewth eysle.

A deacrense in NAR cengomitant with insrease in LAI and COR
reperded in tuzmarie is similar to previeus cheervatisns
with ether crops (Watson gt 3l., 19633 Buttery, 1949; and
Dysen and Wateen, 1971). One of the regsers fer the
doslise in MAR in the Jhase I is the self-shading of
leaves. The desling in LAR nmay bs due to the pregrassive
relustion in sseinilate &istribution towards ares expansien
eventhough the IAI inerensed wpte 18th and 22nd vesks
under pure and intesrevegped stands, respectively. The
mumcluu-lummmmumu
the Shase III under the menesulturs systems, but net undes
the intererepping system (Pig.17). Noth the pure and
wmummumc,umxum
-mumumc,mmmmm»m.
But it is intewesting ¢o note that sultivar C, reserded a
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furthar insrease in EAR beyend 23nd wesk undes the inter-
cropping system wvhish is reflested in the slightly higher
vield of shisome for this eultivesr under the intewerepping
systen (Table 33). Under the msoesulture, the cultives
C‘MIWM”MMMO
levelling of RGR early in the Phase III (Pig.6a and 7a).
This trend notised duriag the perisd vhen LAI and LAR wvere
decreasing is the result of the insveased NAR (Pig.17),
mmumelmmumumxum
other twe cultivers wader beth the srepping systems 4id
a0t shew sush & prencunsed seseadary peak in COR during
the Phase III. The insrense in NAR during the Phase IIY
is iaterpretted as & responss of the photesynthetis
SppaTatus to an insressed deuand for assimilates. The
insyensed Sonand for aseimilates was due te the repid
bulking of the rhisome during this peried. The massive
shift An sink towerds the shimeme began 8t this stage eof
grewth (Fig.6). The shensmensn of photesynthate wtilisatien
influensing the photosynthetis astivity had been reported
An several cyep plants 1ike peas (Enstin apd Oritten,
1969), petate (Bure, 1964; Nesberger and illsghries, 19633
Cellins, 19778}, seybamn (Noller g% A)., 19705 aad Seett
and Batehles, 1979), and swest petate (Spence and Rumphries,
319723 and Wsha, 1977).
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2.3.1.1, Fet assinilation rate and 'sink’ effest

Whils anmalysing the basis of yield varistion hetwesn
the cultivars a8 influensed by the srepping systea, it ean
be netised that emltivar C, aaf C, attained a fairly high
COR and SO0 dusing the initial stage of growvth and the
mnmmwm-umu-ue,m
beth the srepping systen. But this advantage established
during the initial stage vhen the dry mattes predustion is
related to the leaf azea greweh, disappeared in Phase IXI,
oventhoush sultivar Cy saintained & Larys JAT thuewghout
the ssasen, The intersultivar differenses sssurved in CGR
@uring the third phasse of grewth, maialy besause of
wmmm.m:dh-ﬂhmmm.
At this tipe, the majer portiom of whe phetesynthate was
tzansperted to the rhisewes and the sultiver differenses in
ghisens yisld can be trased te variation in their NAR.

The diffexense in KAR amsng the cultivars netised Suring. the
' shase III can at least paxtially bf explained frem the
mmu«mmmnmmm_g.m
‘sink~strength’., mmmnmmmu
howvever, unsertain, for small NAR might 80 easily have deen
the eause rather than the esnseguense of poer Yhisnens grewth
or alternatively, seuld represent ineffisient transiesatien
of assinilate frem the leaves &s noted in the ohse of sughsr-
beet (Lessh, 1970). Williame (1973) reperted that in tapiema,
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higher rates of assinilation and greatar develepusat of
total dvry mastar as well as suburs ave &t least partly
brought ahout by & higher demend for assimilates by
doveloping tubess. But San Jess and Muyedre (1983) found
Yhat the sWsege rest 4oos net ast A8 & 'sink’ for large
mum.ﬂmmumm
were akinly & result of sewphelegy, Mtul
funstion of leaves in the sassave sanepy ('seures’
astiviey).

The rele of sink in esntrelling the net assimilation
xate is further svidensed whils snalysing the hasis of
nmmm:ummumca'mmmm
of stuty. While cultivars C; and C, di@ net shew any
senaidarable difference in the grewth and predustivity
Betwesn the twe yesrs of stafy, sultivar C, Feserded
narited differense in its grewth rhythm &8 well a»
predustivity betwsen thess years., During sessad year,
ﬁol-uulumclmm;kum
%9 £irst yeur mainly éue o a lower selar ensrgy fuput in

ve flected
ﬁnﬂlrmtdmm. This Vas sten in the RhaR

as wail s NAR valuss Wrm-onnimmm.
In the sesend year, the KAR valwes during the Fhase I wvers
lover ao sunpared to first yeAr, but higher in Mase 1IX
and remsskebly reduced in the Jhase IIX, HEventhewsh the

naxinun KR under the meneoulture was Attained sarly
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duzing the sevend year, &us to a redused csapetitien by
tep growth, the pessr BhGR during the Phase III was the
mzummmmmnmfumm
your as coupared % the first year. Sventhough tha rise
An EAR in the Fhase III during the first year of atwly

san be partly attridbuted to inarease in solar smergy imput
Guring this peried as ssupared ts the earlies perieds,

the abosnse of sush an insrense during the sesend year
under move of 1ess the same envirenmental senditiens is
sainly due to the redustien in zate of bulking of shiseme,
mmmwu-dh'nmu,
sentrelling the ‘scuree’ astivity. Nesrby and Milikzepe (1978)
zeperted that in petate, enseuragement of hauls growth
retarded the tuber initiatien, dut afeer the initiatiem,
ammmm-mnmmmm
for a leoager time. Whmmmumm
enevged frem the sesend year dats is that vhen the rhisens
inisinsion tahes plase, & rise in HAR vas msticed for the
cultivar C, under both the erepping systems. Collinas (1977a)
mu&ummnmmuuwlulm

influence on MAR, The present results had alse revealed

that vhen the sheet growth was yedused beyend a limit &
mmmwnu-umﬁmnlm.
1t €id net emert say influence en KGR a5 well as EAR at

any ssage of grewth,
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The inevease in EAR ebtained sowavds the ond of
mmmummnmﬁcm,nng
and Sale 1973a) and in tenstees, peas and seybesas
(Milehespe and Meewby, 1974) ean be attributed to &n
mummmuuumm Bat
the experinents sendusted by Prier (1977) with petace had
shown that leaf ares was still insveasing at the end of
m.-muwmm-.uumm. He
mmwtmmumnm-cnmm
nmwummmnmmuuuu‘
mmumm,mmm.uw
ares while total éry waight wvas still insressing, Fethes

WMMN-MM. In
Whis centent, the results ebtained in the sesend yeor of
Mummumc,mdmw.
When the selar energy input was lew in the early peried eof
erowth s csnpared te Zirst year, the rhissme bulking
preseeds at the mpense of sheet grewth resulting in &
wpward tyend in NAR. These results estahlish the impertanse
of 'sink’ stzeagth in turmevie, vhich has & partial esetrel
mmwmuqaﬁom.
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aifferd and Evans (1981) zeperted that the fasters
deternining the setsing uwp and velative astivity of ‘sinks’
will infiluenee the pattern of aasimilases distributien,
Milthespe and Meerdy (1967) seperted that in the case of
potate the gain in veight of the avep was dependeat
priserily on the strength of the photesyathetis ‘sink’
emerted by the develsping wubers, vhish was detesnined ot
the time of tuber initiation, Paseess seatyelling sink
strength in turneris have not slearly been identified
eventhough the thres sultivars shoved censidewable difference
in the expression of yhissme sharesters betwesn the twe
crepping systens. The 5ine of mether vhisems was either
drastisally redused under intererepping as in the ease of
ulnmcx.nthom“mﬁmuuc,.ﬁthu
significant difference was cdoerved in eultivar Cy. Sueh
differenses ave noted in the length and beeadth of first
exder fingess alse. However, & osnsistent feature wvas
redustion in nunher of fingers under the intererepping
systen ia all ¥he eulsivass (Yable 48) and in the redustien
of mumber of tilless in the eultiver C, and C,. Nighew
predustion efficisnsy of C, as eespered ts C, and C, may
be @us 0 & higher wasber of £ingers whish nay be &
varietal charestey. The mambsr of fingers fermed have
shewn & high cexvelation with £inal yisid in this eultiver.
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sale (1973a,b) feund that shading during 2 or 3
wosks follewing the enset of tuber imitiatien, coused a
renarkable sedustion in the number of twbers fermned.
shade alse delaysd the enset of the rapid twber-bulking,
"and alse vefused the manisus bulking rate ashieved
(sale, 1976). In turmeric, eventheugh the shade sast by
cessmut delayed the cnset of rapid bulking in all Whe
oultivars, its effest on the rate of Mulking vas well
memmumc,mwm.m
rate under inteverepping througheut the grewth syele
{(Tabls 12). In other oFep plants such ad wheat, shade
during the £illing of the starage ergen has resulted in
desreass in yield (Willey and Helliday, 1971b), but in
barley sush a redustion was net noticed (Willey and
. mellidey, 1971a). ru}- (1973) repected that in sprisg
whent, the peried of rapid spike grewth shewed greatest
sensitivity to shading resulting in fewer muaber of spikes
and redeced grain yield. But Reating gt al. (1982a)
reperted that in cassave, the emtent and timing of Stewege
zeot initiatien vii. vrelatively snaffested by the different
tenperatures, selar radiatien and photeperied esenditises
assosiated with different planting dates.

2.2.2. The relative growth rase as influensed by net
| assinilation rate and leaf area ratio

Binse ROR is the peedust of WAR and LAR, an effest
on grewth rate can be expected vhensver axy fastor affests
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either on the ast effisiencsy of phetssynthetic Wpparstus
or on the relative sise ef the photesynthetis agperates,
or ou both. Sinee many fasters have eppesite effest on
ﬂlulﬂl.li.ﬂ.tl.ﬂ“ﬂluﬂﬂum.l
the twe. This intesastion is west esnspiseus with respest
ve shefing and stand density (Slaskman, 19613 Mas Coll and
Cosper, 1967). Blaskman gt a). (1955) and Blaskmaa and
Blagk (193%a) feund that NAR and LAR wewe related 1inesrly
ts the legaritha of peveentage light intensity; in the
case of IAR this relationship wvas an inverse sne. The
mm»amumumcutmumvcm
the presant studies. tader the intersrepping system whase
thewe is about 50 per esnt Felustion in PAR, the ROR of the
thres sultivers were sensiderably refused (Table 13).
Wmmuw*mnw-umm.
the narhed yedustien in NAR is maialy srespensible fer this
vodestion in DGR, Thesnley and Nurd (1974) found shat vhen

o8 8l (1978i)reperted that when sotisn Was grewn under
\hree levels of irvedisnse, RGR was better serselated with
NAR them with LR, DPetter and Jenes (1977) ccupaved

different spesies of ewep planta grewe ia three differeat
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leaf avea partitien sseffisieat (LAP). In the pressnt
M.mmmmmmmm
mmhh&“mm.mwmn
ROR esuld therefere bs explained by the variatien in WAR.
™his fast 18 further enphasised vhen the perferaance of
mmuwelhmmoolcﬁymm. ™he
lover selar eneryy input in the sesead Yeor s scupered to
MIMtwhmm:mMIt“ch
Iﬂo!ouumcluﬁo-ﬂmtmm). A
saxked vrefustien in NAR 18 yespensibis fer this redustion
in RGR, sventhough the IAR is cemparatively high during
this peried. The degree of negative relationship betwesn
EAR and LAR was prensunsed wnder the menssulture systen
(vable 50). Neyling (1973) feund that the levw IAR valwes
wore assesiated Vith high values of NAR, RGR and Fate of
wm.ummtmsw. ™ highas
leat grewth rate resesded undar the monssulture systen is
assveinted vith & lewer LAR. Nepde sad Sarat (1963a)
found %hat the reimetieon in CGR of pigesuped vhen intes-
muamm.mmmnumuum
refuction in NAR, But cardiner and Craker (1881) metised
chat vhen beans were intererepped with maiss thare was &
Seszense in NAR and aa inerease in LAR of beans grewing in
the intercrep 88 scupared with the ssncurep, Whish was
Mymummtmcmemw-mu
zreduned by 30 per sent in the intercrep easopy & sonpered
with the mesesrep hean SaMDY.
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There were signifisast 4ifferenses ameny the RGR
values of oultivars. During the Fhase Y when the highest
RGR values were yeserded, the sultivars C, and C, were
superiow to C; under both the sxepping systems. Bt
during mest of the later perieds of erep grewth, cultivars
C, and Gy behaved sintlarly ia their signifisantly highes
2GR values under the intercrepping than under the meno-
uxm.mmumcxmmmmm
nenesuliture system. Charles Bdwards (1978) peinted eut
that duws % & negative cerzelatien between nasimum phete-
mmunuuwunnm.mmtumm
of a large 1AR for intarsepting light during the fesmation
of the eanopy weuld be partly offset by & slevw saximws rate
of grewth when light interception reathed & censtaat mamimum
valus. This aspect has been clesrly brewght out in the
present study. The results indieate that eultivar C, is
reasting mers te the higher radiation than C, and C,.
During sesend yesr of study, whils ths RGR values of
sultivars c,me’m-mmum' of first year,
the values of ewitivar C, sre eensiderably redused in the
sesond year as conpared te fizet ysar during the Phase I.
nm-um.mmtuummtnutm
oonsidersdbly reduced in Fhase I of Seeend yoar as cespared
te tirst year.

The twe scupenents of LAR are the spesifis leaf
area (SIA), & measure of the leafiness of the plant on an
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ares/waight basis and the leaf weight zatie (ILNR), an
index of the leafiness of the plant en & weight hasis.
™he fermer is mere sensitive te snviresmental shange and
mere prens te ontegenstis drift (Bunt, 1978). As in the
case of LAR, nastizun valwes of SIA and IR were reserdad
umm:.u‘muvmc,m_c,mm
values than C, during this peried (Tebles 17 asd 18). I
all the sultivars the SLA was were wnder the iateverepped
stand than undex the pure stand threwgheut the grewth
poxied, but in the aase of LER this tyend wvas net seen
Suring the Phase X. RBvans (1972) had dyewm & list of
euvivennental fastess the shanges of whish hardly affested
the values of IR, but eensiderably influsnsed that of
SlAg; the mest impertant aneny thes was the light inteasity.
Desp shade saused lasge inereass in SLA and sush leaves
wvere thin (Nughes and Evans, 1%62).

z.a.fj. Light intesseptioa and selar enstyy ssaversion

Differesites in dry weight Betwesn ¢¥eps net oaly
dapend en the ingideat selar radiation but alse en the
frastion of this radiation intevespted and the afficiensy
with whigh it is used (Menteith, 19773 Littisten st a}.,
1979%; and Wilsea, 1981). Treabath (1981) peinted out
that the light use effiziengy (LUER) of the sanepy is the
produst of interception effisisney (I1,/I,} and esnversion
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effisiensy (9,/1,). The preseat study revealed that the
PR inteseeption eofifisiency of the pure and intererepped
stands of the three eultivers ef turmeris follewed the
seme pattesrn a8 that of IAI. The iatereeptien offisiensy
reashed shove 30 per esnt by l4th week itself under beth
the arepping systems (Table 23b). The increase in
interesption effisiensy vas seen enly wpte an LAI of abeut
4 (Pig.18). A further inerease in LAL caused & refustion
in COR unless the peried of msminisation of LAY everlapped
with that of rapid bulking. As in the case of 4ry matter
preodustion eultiver C, shoved higher effisiensy of selar
mmmmmmmummmm
sxrepping systems, the values for the entire grewth peried
renging fxem 0.7 to 1.4 por sent under the menssulture
erepping system and 1.5 t0 2.1 par eent under the inter-
erepping system (Table 24). The values resesded under the
nonesulsure systen axre leower than these reperted for ethes
exeps (Nall, 1976¢), 1ike potatse (2.3 per eent), cassava |
(2.0 por eent), saise (2.7 per cent), swgar sane (3.8 per
unt)ul‘ru- (2.9 per semt). All the thres sultivare
shoved & higher senversion effisiensy woder the intererepping
systes than under the nenesulture systen. This trend wvas
mmmmumc,ﬂe,mwmm
offisionsy alnsst deudled under the inteserepping systes.
These resulss shew that ovanthough the tetal svailable
enetgy wnder the Sesonut CANpY WaS enly half of that



190

wnder monesulture systes, it vas used by the plant mere
efficisntly. Anether interesting aspast hesught eut by
this study is What the csnversisn effisisnsy of all the
thres sultivars under bheth he esopping systes was inevessed
during the astive rhissme bulking pevied &0 cenpared te
that feor tetal srep growth peried. Waseink (1968) peinted
cus that, although 2 pur sent senversien sfficisney 18 net
nsorsally ewosedied by otep plants ever the vhele grewing
ssasen, higher effisiensies ave likely te coour fer &
poxisd i the SoReen onfd Fep SOnepy hs clesed, as shewn
by Gasstra (1958) fer sugasbest. In A petate erep in
BoxtheNest Burepe, an yiald of 12 te 13 t§ dvy natter in
the suhere gave & ssaversien effisiency of 1 per emt of
the snmmal enevgy ingus, but this effisiensy wvas a8 high
as 2.3 pow sent Guviang We bulking period (Themns, 1971
ond Natses, 1971).

2.5. howeynthesis anll chisrophyll pigments

Considerehle intesvarietal diffevenses emist in
1ight ssturated net photesynthesis of several erep pleats,
but esrvelation hetwesn yate of apparent phetesynthesis
and yields is genswvally lew (Iyvine, 1975; Thageeri ot 8l..
19775 Mauney 9% §):. 1976; and Euenemtn gt §)., 1979).

The results frem the present investigstien beeught out
the iavisate relatisnship hetwesn the predustivity of



191

thres suitivars and their light-saturated rates of
photesynthesis under beth the sreppiag systems. Waile
the rate of phetasynthesis of cultivar €, was
mwmmwmmm
then under the intercrepping, the ether twe sultivers did
et shew any signifismnt differense batwesa the two
erepping systems (Tabls 28). In the ease of eultivar C,,
the rate was slightly nore vhen growva under the intere
srepping. Gashel and Pearee (1381) feund that among
maise hydeids, these having higher phetesynthetis rates
resended higher leaf arsa devealepmmnt and &ry matter
predustion alas, but enperted ansens 0ssinilates to non~-
preofuctive parts thareby mullifying sny yield advantage
asttriduted to high phwtesynthetis astivisy. In the present
MM“QMMM&!“I“&C,&MMM?
a linited sapasity of assinilate partitisning teuasde
rhisne sventhough it wvas adle te saintaisas fairly high
photesynthetis rate undar both the arepping systems. T™e
differenses aneng sultivars in photosyathetis efficiansy
s» tafluensed by the srepping systen neted fyem ¢gus enchange
stullies was in agresomant with the results frem grewth
analytisal stedies (NAR). Sweh & clese ansesiation 1is of
rare cosurrense (Wilhelm and Nelsean, 197).

The phetesynthatic rate of A leaf sy vary depending
on the sonditions tovards whieh it is nere ssslinatised.
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Plants are classified inve ‘oun’ and ‘shade’ plants
dapending en their adaptability o & selested light
intensity (Bjsxhman, 1968). This adaptakility wvas alee
Gopendent on the gonetic adaptaticn ts the Light
eovirennent provailing in the native hakitat (Beardman,
1977). Waile sultiver €, registered remavkably higher
photesynthetis rate vhen grovn wnder menesulture than
wndew intevereppiag, sultiver C, showed higher values
wnder interevepping thereby sheviang the existense of
spesific adaptition ameny the twrmeris eultivars ts varied
ight slisntes. Bjeskuan and Nelngren (1963, 1946),
Gauhi (1976) aat Clowgh gt a). (3979) had shewil thas
sselegisnl yases of same spesies frem expssed and shaded
habitats differ markedly in the aduptatien of their phete-
synthetis respenss to light intensity. Mattemsen gt §).
(29780) bad shewm that tha quantitative changes in the
adaptation te irradianse. The high adaptadility of eultivar
Cy towards the lev light intensity is reflested in its
ehlovephyll esatent alse (Table 38). This eultivar had
shown & signifieantly highew shiowephylils, beth § and b
(pow wait fresh weight) under the intesrwrepping system
than under the NOROAUAtUre SYsten Whish 18 esasistent vith
\he sun-chade difSevense reperted for ether plants
(Seazdman, 1977). Insidently the highest ehlerephyll b
osnssntEation vas resesded feor the intaseropped stand of
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the cultivar C,. All the eultivars had shewn higher
chlesophyll b anéd lower ehlesephyll a/d watic under the
Ancevosepping system. Chlssephyll b feswe & lawye part
of the light hasvesting piguent for phetesyseen IT. In
iight limiting csnditions ahility v6 hawvest & lasge
ﬂmtdmmts“mlm
ot al.. 197). Lewer chlewephyll a/b waties ave typieal
of shade esotypes and may enchle meve effisient sbessptien
of Light under shaded esnditions due to differenses in the
sbessption spestra of ehlesaphyll § ond | sad the varisnes
An the light gualisy ia the wnderstesey (Bearduea, 1977;
end Young and Suith, 1900).

the results 8100 revealed an inewense in the leaf
air spuse velune of all the dulsivaws when grewn under
intercrepping. Pails g% §). (1903) veperted that shade grewn
Seaves have mere viSely spesed veins, and grenter prepetien
of interesliiular spess in spsagy parenshymt. %he air spese
velune, whish 15 & nesourw of tissus dansity, was higher
for eultivar C, then fer C; ond C;. In & survey o the
distridution of air spase velums in C, and C, plant spesies,
Byett (1976) shessved signifisantly bigher leaf air spese
velume ia C, Spesies thaa ia C, spesies which 1o Telated te
their photosynthetis effisiency. In fast the higher aiy
q-nmumumc,umm-uu
cultiver vessnded.lowest rate of phetesynthesis wnder both
the cropping systans.
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2.4, the earbehydrates

85000 gUewth of urneris vhisemes depend ea the
carhehydrate supply frem the felisge, & centinned swgply
of oashehydrates fren the leaves % the shisens over &
prolenged growth peried of the GNP 18 WUGSIREY % Snouse
samisun shissns grewth, Neerdy (1970) Seund ¢hat 4a the
euse of Potate there was & gradual turn ever of stosed
sthansl~inselubles saterial in the honin and thet this v
trensterved % the WS, The Fesuits of the present
swdly demonstente Whet in aneria, the stage of maniaun
shinsne growvth rate evinsides with & drastis refustion .
in staseh/suger wetis, in leaves (Pig.2)). Giaguimta 98 Al
(1000) had shown %hat in soybeans, & desyease in leat
ssareh/suspese Fetie daring the pod filling emsed an
inovense in the dry satter ssovamistion in seeds indisuting
that partitioning of aseinilates botvesn staneh and
Sus¥ees may be an inpertint doterninent of aseisilate
cransliosation % the sesds. Judel sad Nengel (1982) noted
et the ebilisstion of sterage earvbebpdrate sueh 0
fyustosons and etareh 45 & wajer presels, whish may limit
ovain posiuseion. Muber (1961) esacluded that the rate of
coenslsension of assiniliates wvhich is at least paweially
contvolied by stok donand emn fnfluense the stassh assumniatien
in the leaves. In view of these findinge it is intesesting
to nots that aultiver ¢y showed & sashed rodwptien in Icat
staveh/sugte zatio fer ypusieonged paried of 14th v 2Ind wesk
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as conpaved % other cultivars vhere & 4esrense was saly
fov the peried of 15% oo 33ad peried. Sush & mavked
sedustion in stareh/sugar ratie resssded by the cultiver C,
may be Gus 0 the high sisk dumand of this cultiver which
emse high rece of translecetion of aseinilates and theveby
mummum Soveral suthers
stavch content incressed (Milfesd and Pessman, 1973;
Wafsiger and Nellew, 19765 and Nawney g4 A)-, 1979). The
yosults sugyested shat Gultiver C, Vas mere effisiest ia the
wrenslecation of phetesynthates than C, aad C,, vhich heve
s positive 1afiuense en the Fute of photosynthesis of this
eultiver. The cultiver C, shewved higher consentration as well
as assenulotion of staseh in the leaves than the other Wo
cuitivars undey the menssulsure system (Pigs.l19 and 30). The
aseumslation of polysessherides iike stareh and fructosans
in leaves impliss & high rate of et phetceynthesis
(Sehivhash, 1961; and Walhew, 1980). Gemerally, the amsunt
of starsh scoumulated in the leaves vas considemebly higher
under msaeculture than wnder interaerepping, which was woee
prencunsed in the case of eultiver C;. This finding i in
consistent vith the seasept that in shaded plants, the level
of stessge cazhehydrates weuld be lower than in unshaded
plants due to refused photesynthesis (Krenser and Nees,
1975; and Pissher, 1978).
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2.5, Nassitioning of dry mattar

Sveathough the dry weight insresse of & erep
arises divestly fyom the prosess of photesynthesis, the
meet isgertant deterninant of escnenic yisld is alwaye
not the twtal ercp photeaynthenis, btut the naaner ia
wvhish assinilates are partitionsd assng vearisus plast
 pares (Donal:, 1968; Wichipowovieh, 1969, 1970). ALl
the thres sultivars of turmeris had a similasr pattesn of
- pareistoning 1.0., the partisisning was maialy sewards
oot upte 18%h week heyond whish & steady fosrease in the
partitiening tevasds rhisome cosurzed (Pig.34). -’.--.
oulitivare differed in the quantun of assinilates gartitioned
botuesa the We srepping ayseens. Cultiver C, wader
istessrepping shewed reletively mese pastitisning towvasds
shoot than under moneaulture, vhile for ether twe cultivare
outh differense wvas net noted. Cushar g4 ). (1983) found
Yt is sedish, the distrilution of assinilates ts lesves
and sterage ergans varisd under diffesrent light regimes with
long photeperieds and high ivvadisace predusing the lewgest
torege evgans, Noshesger and Bunpheies (1968) feound that
60 per cent shade refuced tuber grewth mere than the tep
grewth whish is in acsordanee with the viev thet whan ghote-
synthesis 18 restristed, cerbchydrates ave preferentially
used by shosts, and growth of wndergrewnd parts was slewed
Sown,



197

In eultiver Cy, higher partitisning tovards shisone
wes commsnced eariier, and almost sempleted by 19th wesk.
The further groweh of rhizsne noted for this cultiver under
the Noseeulture systen whan there Vas e Dot imsreass in
dry weight may be due 0 & esatinued translesation of
bosn seperted in CYeps having underground SUSCRge SFONS
Like potate (Ms Collum, 1978). The eavizenmental influence
on the partitioning of assinilates in case of eultiver C, is
Surther evidensed by the chesrvatisn that vhen the solar
eneuygy ingut sedused duwring sescad yeaw 86 conpased % firet
yoar in the early pavrt of arep growth, this cultivar shewed
an early ssmpletion of partitiening of assinilates towvards
shinene thersdy vesulting in & refuced duratien of bulking
and sefused yield. BNetimation of partition coeffisient is
.mmﬂtnmﬂ”i:lai’mhm
partitioning 48 notewesthy (Xesting, 1982s). When used in
esnjunstisn with MR, essncnis assinilation sate (EAR) is
a weful indicstesr of partitioning efficionsy (Fig.18), but
partisisning coefficiont (Tuble 31) is the parenster of
ultingete intevest %0 peedustion agronomists (Ms Collum, 1978).
e values of shisone/sheot retio suppeiis the sesulss of
sssinilese pastitiening alrendy mentionsd in the theee
oultivass. The eultivar diffesrenses in the ancunt of
assinilstes partitionsd amang plant parts wvere reflested
in siniler shisome/shoot Faties (1551032 ) gng ngdhgese
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muatmmmmmmmumc‘
mwhyc,uc,uthntmuaamum:'
4ifferenaes.

2.5.1. The Iasvast inden

sarvest inden dafined by Denald (1962) Lis ene of
the iadicss eurrently uwsed %0 evaluate partitisning
offigionsy of the ereps. The eultivers differed aigni~
fieantly Smsny then snd in theiv Fespence towards the
azopping systams fer the hosvest fadises. The higher HI
mmmmumclmmo“mmum
chowed the higher pavtitisning efficionny of this eultivar.
Alse it showed higher effisiensy wnder the senssulture
Syoten than the intereveppisng system. Whils euitivers C,
“e,mmmmmmmmm
te yoars of stuly fer the harvest indiees, in Oase of
mmelumm,rmummm
as senpared to fives yeaw. mmumumc;
contivas the findings of Ansa (1969, 1972) thae for &
parsisular srep eultivar, NI csuld vary datwesn seaseas.
Cultiver ¢, showet miminus dry natter produstion and highest
mmmuumnunmumc,m
osasiderahly law eventheugh it wvas able t» saintein &
fairly high bislegiesl yield. Cultivay C, was inferies in
the dalegisnl yicld as well as KI. Thess changes e
reflented in the differunces in shissme yield cbeerved
ansng the sultivars (Yable 33).
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2.6, Grewsh components

Understanding the relationship Detwesn the yield
and different components influencing i¢, is essentinl few
ashisving ispsoved yislds by fnscrperating high yisldiang
attridutes in selestion and hreeding progranmes. It alse
helps in emamining vhether Whe selestion stystegy for esne
I¢ has been widely vesognised by plant hyesfers that
sslesticn for serninal yield esspensats aleas may net be.
sutfisient %o ashieve yield Anprovensat and that growwh
analytisal teshnigess aloo need be esployed. In the present
swdy, the LAT and 1AD together with the shoot dry veight
and soual dey weight showed a signifisant positive cssvelstisn
with fianl shisone yisld fyom very early growth phase
(Teble 51). This aseccistion of leaf ares as well as Gry
astter produstion in %he sarly stages of greowth with the
£inal shiseme yield 45 in contrast with sereals vhaese the
graia yisld is mainly deternined by the contuwsent phote-
syuthesis Guring the guain €111 pewiod, the sate of grais
2411 and length of the grain £ill peried (Bveans and Wasdlew,
19%6). In turmeric, vhere the essnsnically importast part
is the wadergreund storage ergan, this aseeciation is
definitely useful, sine it can e developed &r an importast
tesl for prediction of yield at an early stage of crwp grewth,
Ashley g% ). (1965) reported that in soteen, theve 48 &
cless relationship bewess yield and the guantity of leaves
present on the plants in the early season.
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iasvest index is ons of the impertant sritesin
used by plant hresders for identifying pwemising genetypes
dmmmcm.murmm
Rersess, 1976) and Deleughery and Cveshsten, 1979). Besnemis
yisld of & evep an be enpressed & the predust of hislegieal
yield and hasvest inden. Tehlan gt ). (1979) indisated
final yields, In 811 the thres enitivess of usmeris
m.mmmmm—-mu
biolegiesl yield enisted. Dus o this clese assssistisn of
bislegisal yisld and shimme yield, the ssszelatien betwesn
shigsue yisld and KX wan low. Pron Fig.41, it 1o clear Yhat
withina a sultiver, higher shisene yield reguives higher
biclegical yield. Nuowever, harvest infen 1is an important
eriteria for the csnpariscn amsng the sultivars, sines
cultivere differad signifisantly fow this ehasaster. ™e
wuwuwnmmwmuzw
yofiuse esonomis yields, sinoe better partitisning ef dry
weight esuld sesult in bigher yields (Shibles and Weber,
1966). This may b the 00se for eultiver C, vhase the
mmmmmuww‘
biolegieal yisld. Johosen and Majex (1979) rupested that
in seybesns, variahilisy fow hasvest inden ameog cultivars
MMMGOOWWHMM
as Melogisal yield inewensed therveby maintaining the same
harvest index. In the present study the NI of ewltiver C,
mmmmwuwm.
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cougared t0 the NENESUIUING SYSNeR. This may be ens of
e resssns for vedustion in yield of this eultiver wnder
the interesepping system. This cultivar reserded & vesk
but signifisantly pesitive esrwelatien betwesn NI aad
shiseme yield wader the interinipping systems, but net
usfer the sonesulwre systen. Deloughery end Cpechaten
(1979) vepovead thet in esen, HI and grein yield eshibited
high pesitive csrvelatise in Whe stresse envisemment, but
Hhis van ot pronsunsed wider 0e0-StEeSs envireament. Beker
and Gebeysheu (1962) shewed that relstisnship Gmeng gwvain
yisld, bioclogieal yield and hasvest index WAy very fres
one lovel of predustivity to anssher.

3.7. Mtfent of guowth retwasrdant

Mﬁmuwﬁm.mmuﬂw
woller the intereropping Systen whish was pavtly Gue to the
low NI. AR attenpt Vas tharefers sade to medify end divert
the assiniliste partitisoning of his eultivay wewerds the
shisems by the applieatien of grewth setamdant, CCC.
Senefisinl offests en yiolds have besn reperted frem
foliar applisatisn of OCC in stareh prefwsing eveps like
potate (Dysen, 1965; and Wumphries and Dysss, 1967) and
cassava (Deegupta, 1976). A higher shisems yield, ia fast,
vas ebiained by the agplisation f COC wnler the inver-

. erepping syswm. A cwemtyetisn of 4000 yys was found
%o be nest effestive vhish alse registesed significantly
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highesr HI. Thess results show the pessibility of realining
higher yields fyom this cultiver under the interereppisg
systen by the applisatien of CCC. Bi-Peuly (1973) vepswted
mmumwmm’fmm
mumﬂmmhmmm.
Dasgupes (1973) wepezted that trestnents of sugar best
plants with grewth substaness, whish osuld increass the
ommbial astivity of zests, may inareass yisld. The
application of sush grewth retardants is important wnder
esnditions of lov light intensity whish faveuwrs the predustien
of mowe sunin, fegreseing Yhe gyewwth of stortge ergins.
Tolbert (1960) found that the growth pattesn sbtained after

3.8. BEfess of ¥ agplisation

Soth the shest dry sattar and tetal bisuass predustion
were clessly end pesitively sssecisted with esensmie yiald,
while the serreletion betwesn hawvest index and rhiseme
vield wae lov. Based ¢n these findings am Sttempt was made
e got meve shissne yiald by Wwinging sheut & higher aime
of the plast by the agplisstisn of higher dsse of nityegen.
The studies condusted using sultivar C, showsd that & highes
dose of ¥ applied in the early pariod of erep grewth was

able te preduss higher IAZ, LAD and tetal bisnsss fellowed
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by & higher shisens yield wnder the nsassulture systes.
'_wymmmmmmmm
hasvest infex. Donald and Hamblin (197¢) eited amamples
te shew that whes higher deses of nitregen were agplied
he insvenss in bislogisal yield gweatly swoeeded the
desliine in hasvest index, o0 that a rise ia grain yield
sonmzwad. In the present stwly, the NI was wnaffested by
 the application of higher deses of nitzegen, 4nd thers
was & preportionate ingreass in rhisens yield with the
insresss in biclegioal yisld.

A higher @sss of nitvegen spplisd during the esrly
stage of grewth wesulsed in & higher LAZ..,, LAD and yield.
When this vas split botvesn early and latar stages of
Mmtﬂumt“mutmmw
were considertbly redused. Therne and Watsen (1958) feund
Mm-womm. early and late nitregen
spplication; had the sems offest on gwain yield. Sut
¥halifa (1973) csmsluded that wnder trepieal ssoditions,
the perisd of photesynthesis vas not long encugh after
etr anergence te shew the effest of late nitregen
applieation. )

The insercrepped stand @id net Fespend fer the
higher doses of B whase the 1nssease ia leaf area developuent
and dry matver predustion ebtained by the ¥ sgplisation over
the serc ¥ was net signifissat theseby shewing & sericus
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limitetion by 1ight of nitvegen utilisation. This say be
@i t» the low astivity unfar the shaded sendition of
nityete refustase enmyme, whish is & ey step in the
conversisn of nitwate to ammonis. OSoverel werhers yepeyted
desreased nitrete redustane astivoity wader lew light
intensities (Magenan gt )., 1961; Bichelss-gt Al., 1976;
and Caysiemar g% A1.. 1981),

2.9. utriant uptahe and redistridution

Although mutriant uwptahe 1o gumetisslly deternined,
eviresmental varishies ov sultural prastioss esa alse
Anflusnse the stme. Selestisn of genetyps fer higher
efifisienay in nutrient use under different esepping systens
would be weeful ia ingreving erep preodustivity. The
kasuledge of Wtal sutwient shesuption of plants shreughout
the grewing seasen is the dasis fer understending the
sutrient seguirensat of & exwp. Dath on the total mutrimnt
denand, sutriept rensval in the harvested and scchervested
grofusts, and the ¥ate of witrient assumulation 8t differest
stages of greuth ase notded for etsh Sevponant in &
mltiple cvepping sywsen %0 understand Whe rete, tine and
plasement of verises mirients (Bair, 1979). Infermation
on bow and %0 vhot dugres the Gate fren the iatassrepping
systen deviate fren these of the monesulture syesem will
oive & bettar iden sheut the ndaptabilicy of different
genotypes % spesifis tntererepping systems. %o sesulte
sbiained 1n the present stuly eannot be direstly used mshe
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& presise fowsiliner vessunsndntion. However, theee
ispervant fastars of nutrient wpeshe deslt with ia this
study, 4o hiwe & beawing en fevtiliser management, vis.,
the amsunt of putrient veguived t» preduse the cxep, the
rone of uptahs 8t varisus gaowth Stages, and the prepertisn
wviish moves inte the hesvessed pertion of the evep.

The present otudy revetied that there wvas ne nasked
differense botween the pure and interurepped stands of
wurmeris for the csnsentration of B, P and K. The redused
asousuiation of sutrients by the intesesepped stend of
CUFReriS VOB NONG § SORSOUEnee of daswedsed dry matter
puofustion than of mtrieat consentFation. Negple and Saraf
(1983) veported WAt in pigesnpes, the interevepping did
not couse signifioant sffest on the nutrient sengentratisn.
Dering the Thase I, the assumlation rasces weve slev, hut
tnevensed yepidly beyond this peried. During Fhase I and
IZ the ssowmmlation of sutFients Was maialy in the sheet,
but Guring Jhaee IXT it was mainly in the shissus. The
atsinun oenoentyation of N, P and X {n the leaves wvas éuring
‘Phase I, prior te the initiatien of fingews. The mutrient
lovels Gessensed theough most of the dulking yhase,
suggesting that the extent of svanslesstien of mutrissts
to shisses enceafed the uptals Guring tuber bulking.



2086

outzient sseumulstion in yhisoms. In eevesls acd seed
ereps the relistributien of mutrients 18 of prastieal
fapertings ‘81008 1t S8n NN & Subatantial sentridutien
to seod £113ing (oeking and Bute, 1978, ané Pyase LAl

% 8)-, 1978). In twrmawis after JOth vesk these was &
sepid 1008 of outwients frem the leswes, fellewiay the
enset of the astive bulkisg of shizems. Siase there ves
e physissl 1088 of leaves this Govwasd tzend in the
sotrients in the vigesetive tissus esuld howe cecusved
thyough tramslesstion. Abeut 41 %0 65 pev eent of §
assesulated in lesves vas yedistribuces vhish censtitesed
ahout 33-81 por ount of total ¥ assumulatien in the
shisems. The manisum vedistrilution of ¥ wvas resseded for
exitiver €, followed by Cp and Cy 35 thet evder VAleh 10 8a
inGieution of their trensissatien effisiescy. In the oase
of P sbout 30 to 50 per eent in the leaves wes sedistributed
whish esntwibuted sheuwt 20 to 44 per eemt of total P
ssowmlation in rhisens. The culsivar C, shewed lesser
efficionsy fov twansicsstion of P ales. Abeut 34 to 58 per
eent of leaf K was redistributed vhish ecastituted abeut
33 te 63 per eent e@ total K sscuulatien in the ¥hissas.
Zatlesnse of the erepping aystens is mowe prensunsed in
the zetistribution of X then on other nutrisnts. The
sranslesstion of § from 10aves to Wibevs ney FeSuse leaf
% concentyation and assslerate the leaf sensssenss (Dysen
end Wateon, 197)) and Chwissensen 9§ A)., 1983).
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Nosking and and Seeur (1903) was of the epiaien hat withe
mntmmmmuuwm
to contiswed lanf funstioning.

in the ease of K than in other owteients (Fig.34). Woen

the astive bulkiag of yhisews Stamts duriag the peried of .
18¢h to 2308 wesk, the tetal sesumuistisn of ¥ and P wndes
the inteverepping systen, vas prestisally ail eventheugh

the éry satver sssusulation sentinwed. Sale and Casgphbell
(1900) and foshing (1982) found that nutzient msvement 18
oot ssupled divestly e photesynthetis transpert ond that
seme nutrients wawe trensperted wvithin the plant indepeadently
of eash other. | |

The meet yepid period of nutrient assumlatisn i
surneris vas during $th to l4th week, The asmmmiation of
uummmmmumunm
of the weal R sesunulation was attained by 10th wesk afoaw
planting. Thus Guring the astive shisems Julking pesied in
the Mase 152 vhen the K is sk apeded, the shisone night
bs sslely dopending en the trensliesation fyem the sheet.
Sush an effest during the repradustive phase had been
zeponted for sesghun (Roy and Wright, 1974) and eotten
(Salevy, 19). Halyiy (1969) fewnd that K vas sheerbed
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by sepreductive parts frem vegetative enes, esapenially
vhen e amount of avallablie K in the soil vas lew,

2.0, Cozownin and ssaential eoil

Turnarie is valued prineipally fer its yallows
orange oelouring power which is due to the presense of &
pignent, cureunin, Agavts frem the eslewring pover,
tweris pessesses spesific avoma and flavour swing te
the presense of & Significant quentity of essentisl eil.

. Pigment and esssntisl ¢il sswtent of tusmeris oan diffes

sonsiderebly amsng sultivars {(Pann Ree 3t a).. 1978:
Rrishoamurthy ot fl-. 19793 19765 and Mathat, 1976). he
present stufy revesled that the maxiaum pigeent ccagentratien
4n the Fhisens Vs attained prics % maturity of shiseas.
At maturity, GUSGURLn CIEENITOtien of cultiver C, under
the inteverepping systen was sigaifisantly higher than wnder
the deassulture systen; but no sush differense was neticed
for the other tve cultivers. The menisus eureusin yield
for esltivare C_ and Cy cosurved during Whe peried of 22nd
um-ﬂmw.mnWGM“!.
Rrishnamwthy gt Al. (1978) feund that the pigmsnt eontent
of tuspseric incveased to & peek and them deslined during
the waturation of shinense and inplisd that optimm time
for hawvesting ean 4iffer assording to & pavtisular sultiver
and the losatisn of sultivation.
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™Hhe smnisun oil esasententisn in the rhissue wvas
attained sariier in the grewh eysle, batvesn 8th to Mk
wosk after planting. The gonemntration desrensed upte
230d wvesk followed by a fuwrther rise during 36th vash.
ALl the sultivare shewed & deep in the oil escsentantion
ot the time of hasvest. At asturity, the oil cemsentrasien
of sultiver C, under the inteneropped stend was higher than
uwndar the pure stand, while no such sivhed differense
was notised fer the sther Wwe sultivaws. A redusties fia
odl yield at the tine of harvest was resuosded Ser all the
cultivars unter t%he menoculture systen and fer sultiver C,
mmwm_munmm
ositivars diffeved neshefly in thelr cuwsounin o woll s
oil centents in the shisens and thelr wespsnse tewpeds the
eropping systes.
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A study en the growth and devalepuent of thres
wraevie eultivers vis., Cls. Be.34 (C,), CA1.338
Sugendhan (Cy) and Duggizala (C5) in menssultuse and as
on intererep in cssenut ghvden WVae Oceadusted fer two
yoars. The results ehigined are 4dissuesed in relatien teo
the light elimate in cssenut gasden.

1. In adult cosemut garden, only aheut 46 per sent
of ifwsoming NAR is aveilable fer iatesrereps. 7The afult
csseant ganden is esharsstarnised by lawge peepewtions of
sunflecks, csatributing to nearly 80 par cant of the
available PAR iaside the plantatien.

™e sesomnt leaf lot shewed & naxinun of 18 par
omt refiestanse &t shout 550 nm and 8 per esnt &t bDlwe
ond ved regisns of the spestrun. The lasrge musber of
suntlieshs and high reflestanse of Lesves are advantageous
-mnm'-l-. ™he syanenittanse of
cspeumt leaf let is enly 3 por aant at sbsut 550 na and
negligidblie at red aad blwe regiens.

3. T™he twweris erep shewed thres distinet stages in
gwewth and develepuent vis., the fiset phase representing
growth upte Sth wesks after planting, and is deninfted by
shoot grewth; the sesend phase in the peried of 8th o
10¢h week is charesterised by initistion of fingews and
stxinisatisn of sheot growth; and the thind phase,
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chavastarised by dominant rhiseme giwwth. The three

. ulumuwu“m:mcu&o
ehanged savironment under Coscmut SEnepy 80 cssmpired to
the monssulture.

4, Under the msnesulsure, a1l the eultivars registered
aoninus LAZ by 18¢h wesk, while under intererepping it wvas
postponsd te 3Ind wesh. mumcluumw
s nasked inevesse for Cy. Unfer doth systems, cultiver C,
mwmum-ammuymmm
thé twe evepping systems. mmumumcxm
high pesitive esssrelatisn with rhiseme grewth rate during
the pevied of initiatisn of fingess under the menseulture
systen. This relationship was net ebtained for the inter-
orepped svand of this eultiver where the final yield wves
alse lass. The LAI showed a signifissnt pesitive
mu&mwmmuum During
umnz.wmﬁmmmmmm
mmummmwwuvuym ™he
attaimment of optinisatisn of TAX ia cultiver C, vas altered
wnder the intererepping systen where CER appreashed
asyaprotis values St high IAX.

S. There vas & slose linear relatisnship betwesn
ounistive LAD aad dry satter gredustion. This relatisnship
appetes to be little affested by sultivars, srepping systems,
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ssages of develoguant and the yesrs of stwly. Cultiver
C; mhibiced & signifisant positive serrvelatien of shiseme
yield with LAD. But higher yhisems yield of this sultiver
undar the necesultere systen thas wnder the intarerepping
ean be vell ewplained on the basis of Gifferenses in LAY
than these in LAD,

s, In sultivar C;, the higher dry matter predustion is
preseded by the attainment of higher RIAR undey the aone-
sulture systen than under the intereveupping system. In
cultiver C,, ne sush differencs vas aoted. The greater
mnﬂumc‘uc,u-mnmumczm
reasalted in *-'n high dry matter predustion, The sarly
sedugtion in RIGR noted fer the cultivar C, &8 cenpared
0 the other sultivars resuliced ia higher dureation of
bulling of rhissns. Nush of the ehanges in RLOR as well as
108 and senseguently in COR as influensed by the swoppiag
mmbutﬂthﬂhﬁnmumw
ingus, 8inoe the ether suviresmental verisbles did net
shev any agpresisble differense betwass the twe erepping
systems. |

7. Whils the saxisws COR, SGR and RhGR attained by
the pure stand of sultiver C, vese signifisantly higher
then these attained by 140 inteverepped stand, eultivews
c,uc,mmmummmuttmm
the twe crepping systans for these pareneters as well ae
in their rhisene or biclegisal yield. mumC,M
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a ssntinued shoet grewth upte 26th wask and the rhisone
vield of this ouitivar was sensidershly redwsed as coupared
te the sultiver C;, svanthough it vas able to maintais &
fairly high bielegisal yield. Under the intererepping,
Munwmummuhmmﬂ‘uu
delayed imitiation of fingers.

8. The saminus HAR as well a8 LAR were reserded Guring
the Juase I, therehy resulting in mesimus ROR Guring this
pewied. mumc‘m-ﬁwmwu
resulted in & sessndery pash in COR and &  develling of
RGR Guring this peried. This trend neticed during the
mnmﬂmmm\'aéthu
the inerensed TAR. The ineresss in IAR is interpretted as
a respense of the photesynthetis agparetus te an insressed
Gemand for assinilates ssused by the rapid bulking ef the
shisome.

9. During the isitial stages of grwwth, the dry mateew
profustion was deterningd by the ate At vhieh the leaf sres
was doveleped, but this effest di€ met pareist upteo fingld

" hervest. The sultivaw diffevenses in £inal shiseme yield

o be wall enplained by the differentes ia COR Guring the
hase IIX, vhish in twrs is isflusnced by the FAR. During
seoond year, vhen the SOMAr enenyy ingut Was lev in the sasly
penied of growth a8 ceupared to f£irst year, the shisese
alking presesied at the capmmes of shest grewth Fesulting
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ia & ypward trend in EAR, thesuby showing the inpertanee
of 'aink’' strength in tusmaris, vhich has & partial eontrol
over the ghetesynthetic astivity of the leaves.

0. Prastors emteelling sink strength i twarserie have
not elearly bean identifisd sventhough the thees eultivess
shoved sensiderasble diffesense in the enpressisn of Fhisene
oharesters between the twe eropping systems. 7THhe sise of
nother rhisense wvae oither drastisslly redused wader intes-
esopping &5 in the sase of suitivar C,, or the Fhisene vas
large a8 in Cy, wihile ae sigunifisent differcane was
cheerved in sultiver C,. Eighwr predustion efficsiensy of
C, 0 cempared te Cy and C, may 2o Gus & higher sumber of
fingere whish may be & varietal sharaster.

1.  The NGR of the thwes cultivers ware considessbly
wedused under the intareregpiag systan, Bventhough LAR was
high wnder this ervegping system, tYhe sashed redustion in
R ves sainly vesponeibls few this vedustien in ROR,
Cultivar C, Teasted mose to the higher radiatien than C,
ond Cy. During the sessnd year, vhen the smsunt of seler
mmmmmum:um
ucmm.wmmnm«m&e’uc’
siniiae to these of firet year, dut thess of eultiver C,
were sonsiderably vedueed. fSpesifis leaf aret was found
o0 DO NONe SENALtiVE 0 GhERged in eawvirenmental eseaditisns
than leaf weight ratie.
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13. ™he IR inserveption effisisnsy of the pure and
intevcsepped stands of the three sulsivars of turmerie
followed the sams pattara a8 that of LAI. The insrelse
in interesption offisisnsy was seen saly upte &a LAX of
‘mm All the thres sultivars shewed a higher
offiniansy of selar eusrgy ceoversien uader the intey-
eregping systen than under the mssssultusre system.
Cultiver C, showed highes cenversion effieiessy than the
other we gultivave under deth the erepping systens.
Conversion effigiensy of all the thses eultivess under
both the erepping systens vas insressed Guring the rhisoee
bulking puvied as ceapaved to that for wtal evep grewth
peried.

13. The intimate relationship betwesn the produstivity
of thees eultivess and their Light-saturnted Tases of
ghotoaynthesis had bota heought out. While the Fate of
photsoynthesis of eultivar C, Vas signifisently higher
m_mmm”lmmmum,
g‘fnumc,mmmmnw
theroby showing the euistense of spesifis adaptation smeng
the twraaris ‘-llum o varied light elimates. Cultiver
¢, had shewn signifieaatly higher chlereshylls, beth

q and b (per uait fresh weight) under the inteverepping
oysten then under the meassulture systes. The leaf air
epove velume, vhich 15 & measure of tissus density was
higher for sultives C, then fer C, and Cj.
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34.  The stage ot which muniuisetien of rhimeme grewth
cosurred, soinsided with a drastis vefustiou in staveh/segar
ratis in leaves. Cultiver C, shewed & marked refusties in
otavch/sughy ratis fer a pselonged peried ae esugared
ether sultivars. This meshed redustion in Staveh/suger
Fatie of eultivar C, may be Gus %0 ®he high sink demend

of this eultivar whish esused high rete of wanslesstien
of sssinilates toverds shiseme.

15,  The sultivars diffeved significantly ameng them
ond in theliy respense tovands e srepping systens fer the
barvest indises. The higher HI neted fer the sultivar C,
thes the other we cultivars shewed higher partitiening
offisiensy of this cultivar. Alse it had higher effisiensy
Cultiver C, showed wamisum dry Batter productien sod
highest partitisning effisiensy, vheress the NX of
cultivar C, was censidersily lew eventhough it vas able te
saiztain & fairly high bislegiesl yisld. Cultivar C, vas
inferior in Melegisal yield @ well as NI. These ehanges
are seflested in the differenses in 3Nisees yisld choerved
ansng the cultivere.

26. The LAZ and LAD tegether with the sheot dry weight
and tosal dry weight shawad & signifisant pesisive
csgvalation with final shigsse yisld fyem very eawly
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Mﬂlﬁ. In taraeris, vhare the etsncaisally
iapertant part 45 the wadesgreund Sterduge osgan, this
assssintisn is definitely weeful, singe At ean be
doveloped 88 on ispertant el for predistisn of yisld
at an early stage of evep grewth.

17. Im all the Viree sultivawe of vwaris stelied,

8 3inear velationship betwesn hisens yield and bislegieal
yiald snisteld. Dus to this clese asessiatisn Detween
bislogieal yield and rhissme yiald, the coszelatien betwesn
shiseme yield and HI was Jov, Within & eultivar, higher
shissne yield reguises higher biclegisal yield, Newever,
" HY is an inpertant eriteria fes the comparisen ameng
eultsivers, sinee sultivere éiffered signifisantly fer
this eharester.

18. A higher vhisous yield was ebtained for the eultiver
€, unfer intererepping system by the sgplicatien ef CCC.
Amd“ﬂpmtnﬂlhh_utq#uun
whish alse registered signifisantly higher HI. These
results showed the poseikility of sealising higher yields
fren this oultiver under the intesevepping system by the
agplisatisn of OCC,

39. The studics sondusted using eultivar C, showed
that a higher dese of nitrogen Applisd ia the early pariod
of erep growth was able % pweduse higher IAZ, LAD and
total bionass fellowed by & higher rhisene yield wnder
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e Ronosulture oysten. The EI was unatfested by the
-mummnump,ua-mn
prepertionate inSFense is hisene yield with the insrease
in bislegical yisld.

20. There wae no mavked differenss botwesn the pure
and tnveresepped stande of turmeris for the esasentrtisa
o€ M, P ond K: The redused assmmiation of nutrients by
the intercrepped stand of taNEris YRS NEKe & CORSIQUEDSS
of Sssreased dry matter prefustien than of nmutwient
csugentyation. The redistribution of mutvients mafe

in othew muerionts. The mest zapid peried of mutrient
mum--mmum“. e
soswmlation ¢f Rk vas meve Fapid than other nutrients.

an. Cultivars differed mashedly in .their eureumin

and eonentitl eil esntents in ‘he hisens and thelr sespense
sowards the erepping systen. The snisum surcunin & well
as oil scosentyatisn stained prier te the maturity of
shisens.
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