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AR ADSTRACT OF THE THESIS OF

%mmeh
W“ﬁd om 3-%-19813 .

Titler "VATER STRNSS DPOSID GROVIN AND YYELD DYNANICS
OF GROUNBIUT (Arashis hypegass L.)*
Mo jor Advisor: Dre DoVe MADIUISUDARA RAO

A field trial on split plot design was sarried out during
rabi season of 1982.83 on the College Farwm, 5.V, Agricultural
Cellege, Tirupati te study the effeet of feur graded weisture
atross on grovith and yield dynamise in three varieties of
greundnut, Meisture levels were cenaidered as main treatments
and varieties as sub«treatments for the stwdy,

The ebservations wade revealed that irrigation with ST/PR
ratio ef 1.0 registered mere plant height,; nuwber of primary
ranches, nusher of leaves, leaf ares index, bdetter perferwance
of physislegiecal parsmeiers, earliness te flower, more prodess
tion of repreduetive parts resulting in incressed pod yield in
all the three sultivars, i

Irvigations with RY/PE ratie of 0.6 on the other hand,
although resulted in a general redwetion in werpholegical and
physioleogicel parampters and yield; the general sbeervation
was that redused seil molsture regime has & woderate adverse
impast and influence en the variocus plant characters and
behaved aluest similar so ﬁwl of ET/PE ratic of 1.0,



fSgvare soil moisture stress treatmenta resulted in stunted
pland M._ Llesser nmber of leaves, delayed flowering, less
production of reproductive parts with peer yisld potentiality.

Of the three cultivars, Kadiri.2 a semispreading cultiver
vas feund to be tolerant te drought follaowed by Kadiri-t a
spresding eultivar and THV.2 a buneh sultivar,



I INTRODUCTION



Nooch werk has been done, mostly of agronewiec mature, for
eptinmisation of irvigation water fer realising higher yloelde,
Attempts were made to investigate the offects of varied irrie
gation levels on vegetative grewth ( Desmann M Novden, 1971
Bhan ot al,, 1972; Siangh and Rajendra Prasad, 1980), flewering
(Seandaliaris ot sle, 1978) ¥illiams and Mageswara Ran, 1981)
and yield in general {Avant, 1991 Jekie, 1938; Natlock ot al.,
1961; Seshatri, 1962 Haprison, 1967=69). Yeuber of reports
are available on the influease of scheduling of irrigation
(Suth ash Babu ot al., 19773 Dahadende, 1978; “helke and Khuspe,
1980) am? total quantity of Srrization during orop grewiag
season (Mehiretra gt al., 15673 Chandya Nohan, 1970y Davidson ¢t al.
19733 Stamsell gt fl., 1976). The sffect of various irrigation
levels on ultimate yteld and 4its attributes was werked sut bdy
A1l ot al. (197h), Tamala Reddy (1978) and Vilitams and Nages. . : -
Reo, (1981).

Although “amany sgrencuists have attempied to inorease yleld
oy preper ssheduling of irrizatisn, oaly {inal yields are deter-
mined, 1ittle knewviedge ¢an be gained on hov yislds amre sshieved.
Grevth snalysis is an gffeotive way of studying grewvth end
development of plante® (%e owew, 1979).

Vhile varictal differences in regpect of phetesynthetio
rates oould not be observed (Dumean gf gl., 1978), dut large

L)



differences in partitioning ef assinmilates were expested. Carbon
aseiuilation is one of the primary processes, Many faoctors
eperate and interaocot te vary mﬁon uat.tl;hiun rate and the
total smeunis aseiwilated (Villiame and Negeswars Rao, 1981)

and their allscation ¢to pode.

The effocts of drought, its intensity and phenophase
affected were relatively woll invostigated as indiecated abave.
Studies of docreasing supplics of meisture wero made with agree
noaio ohjesstive rathsr than phyeiolegical sonsequences that
beooms influenced to effedt agroncmic featuros like yield and
i%s eomponents. The influense of graded soil moieture regimas
on plant grewth, development, source and sink sise, éry matter
pwreduction and partitioning needs further understanding. The
prosent experiment is undertaksn to assdss the drought eaused
reductiens in the photoaynthetic structure, thsredy in dry
matter production and transioeatien of photosynthates as shown
by the partitioning of assimilatcos and the responses of cultivare
of the spanish and virginia grewp.

>



II REVIEW OF LITERATURE



Severeal studies on tho sffeat of drought esouring at waris
eus pheomsphases and the plant responses vers related to yield
and Lts Mt. Similarly, studios on the soil moisture
range and the plants internsl water status effects eaused by
varying intensities of irrigation wvers sleo wade, Crop grevth
bebaviour was studlied under norweal conditions and very few
workers attespied to study the effeet of intenaity of irriga-
tion en pattern of plant growth and development. A brief
resume of vork is horevith presented uwiler rolavent headings
from studies conduetod on the influsnce of intensity of frrige-
tion en plant growih, dry matter preduotisn and distribution and
yield and related eharacters.

2.9 OENERAL

Heamond gt al. (1978) stated that groundnut plants are
dreught tolerant bhesanse of deep rooting svetem and flexibility
in time of flewering and fruiting. They further noted that
yields were not reduwoed by dreughts of shert duration unless
the seasonal vater wss vas below about 30 em. Reotsms deptha
wore of the order of 200 em with a density of 1.5 om per u.’
in the 0.70 cm sene and 0,1.0,0h en par ow’ at greater depthe,
Tensiomstars and noutrommeters showed that water extraction
oontinued during prolonged drought at depths below the shallew
" drrigated surface eoil layer, Pallas gt al. (1979) however
spined that dreught conditisns wers implicated in causing lew
ylelds with sowe reservation. Under drought conditions, leaf



8

water potential was leaat duim wnid senaon when svaporative
domand was grestest. Leaf diffueion resistances, however,
 i{nerensed with lateness and severeness of dﬁmt. roflecting
leaf age and plent vater strasa. Mush of the plant wates
stress that developed during dreught was reliovcd the day
after irrigation and leaf diffusion resistences alse returned
tc near nerwal, In greoundaut, they felt that wvhen full sesson
irrigation uay not be pessible besause ef the demands on the
systes, scheduling irrigation in the latter part of the setson
appear wext in importance.

2.8 YVEGETATIVE GROVTN

2.2.1 Plens height

Decreass in plant helght with inoresse in weisture stress
was reperted by Tmmals Reddy (1978) and Swbash Badu (1577) in
groundnut and Al4 and Alam (1973) and Sankara Reddy (1983) in
green grem,

R.2.2 Lenf pros sERRRRASR

Boyer (1970); Hsino gt al. (1970)) Acevedo gt ai. (1971)
reported that leaf oxpansion is very sensitive to modsture
stress. Decreased leaf area is an inmevitadle sensequence of
usisture stress reduces tranepiring surface and the demand for
water (Turmer, 1579). Huek gt al. (1981) reported that leaf
number unaltered with atress vhareas leaf ares imdex reduced
drastieally.



2.2.3 Pry mettsy srefestien

Baumann and Norden (1971) observed that west poarmt cultie
vare grown Wcuuy in the United States produce excessive
vegetative gréwvth under high moisturs eendition wvhich possidly
reduce yleld due to photosyrthates being utilised for vegedae
tive grewth rather than repredustive growth. There was a reduss
tion 4in vine weight with 70«day drought but not with 3%-day
drought (Pallas ot al.., ¥979) in groundnut,

Man gt al. (1972) neted that early and better fruit devee
lopment was observed in Arsghia Ryeessss L. that eowpleted
grovith and flovering phases osrlier. Prolonged vegetative
grovth delayod flovering and fruit setting and ecomeequently
resulted in poor fruil development bocause of inorvased meisture
stress in the soil, Singh and Rajendra Prasad (1980) reported
that wvater stress given to pet grewn groumdnut cultivar resulted
in suppression eof dry weight extension and empansien,

Re¢3 TRANBPIRATION

»*

The relative Sranspiration of a drought resistant variety
1s generally significantly lewer than that of the sensitive
variety due teo the verietal thresholdepotential geverning
stomatie activity. An oarlier and sest eoffeetive stomatie
adjustuent makes the dreught resistant veriety to transpire
less (Oautrean, 1970). The reduotion in transpiration wes
mediated through the redustion in transpiring surfsce in green
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gvan (ALl and Alsm, i915) and in soybean (Huek gt a)., 1931) or
threagh stematal closure, The stemastal cleosure depends en leaf
vater potential (Turner, 19T3a; Turner and Begg, 1973) and stress
history of the plant (Me Cree, 1974 Prown as ales ’t976. Thomas
2% 8k+s 1976)) Turner gt gal., 1978%).

2.4 FLOVERTIG

Qowda {1977) reperted that the moistore stress did not
reduss the total nuwber of flovers forwsd but redused number of
gymophores forued from the first flush of flevering, PFlewering
stoppad shen soil moisture sontent dropped te wilting point but
sentinuation of fruiting depended on the length of the drought
(Sesndatiaris @t al., 1978). Reddy st al. (1980) stated that
wolsture stress early in the sesson dolayed bLlooming, Villiams
and ¥agesvara Rao (1981) noted that a sudden viriation 4n the
snvironment 1ike sudden release of water stress can cavse the
plant to flower profusely. They epined that water stress wmay
also influense the opening of flowers and initiation may de

*

umaiterad,

2,5 PARTITIONING OF PHOTOSYNTRATES

Greundnat exhibit 1ittle evidence for improvement of bLasie
photosynthetic processes (Mo Cloud gt al., 1930). Selection for
teprevenent of yield were therefore based on photosynthetio
partitioning (Duncan gt al., 1978). A scoultivar with high photo-
synthetie efficiency weuld produce more photosynthate with a
given smsumt of radiation and osuld bde normally capabdle of
preduning » higher yield (Mo Oraw, 1979). However, apportioning
of photosynthates in cultivars 1s & funotion 5f transloecation
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teo difforent plant evgans. »!rvmutin of photosynthetico effi-
eliency of - onltivar, partitioning te different organs parti.
eularly to pods is a desirabile feature as tilg orop yleld is the
propertion of total Jdry matter partitioned to yield somponent
(Ganetra, 1962). This high pertitioning of assimilates to pods
was valid for high yiclds in peanut (Me Cloud gt gl.. 1989).

2.6 VARINTAL YARIATION

Van Dobben (1962) moted thet an inorease in the yield
resulting frew the use of varieties may be limited te ehift in
the distridotion of dry matter to nore veluable srgans without
an ineremest in total yield. Dunean gt al. (1978) reperted
that total dry matter produdction among oultivars 414 mat change,
but only partitioning of photosynthates was ehanged and 4¢
wreught a estep~wise improvament in yield and Ain higher yielding
cultivare were of daily production of assimilate wight be
apportioned te the Leveloping frodt and lens to vegetative
growth than in the lov yielding eultivar.

2,7 TIELD
2.7.1 Avajlable soil spisturs

Several workers veported that aptimum irrigation levels
were better for better crop gvewth (Arant, 19351; Jekio, 1938)
Matlook g% al.. '96Vs Seshadri, 1962y Harrison, 1967-69). Adverse
effects of moisturs strese en pegging was reported by Les gt al.
(1972)3 Man (1979) and Villdsms end Nugeswara Reo (1981).



Many experiments wers condueted to astudy the effeet of

- soil melsturc on crep yields in growndnut., MNaximun greundnwt
yielde ml ebtained in Oklahome by irrigating vhen the .m
woisture tension in the plant layer smone remshed 1 atmosphere
(Matloek, 1961), Mantell and Goldin (1964) reported thet plants
receiving less wvatar obtained progressively more water frem
greater seil depth. Optimum yislds were realised when plants
raised under half=rield Olpuuy (Mehwotra gt 8l., 1968), ¢

60 per cent fiold capmeity yiuu. 1970), 60 per cent availadble
soil wodsture (Al1L ot a)., 1974), MO per cent soil metsture

(Ono g% Bl.s 1978) and 0.3<0.5 bars of water tension (Garbett
and Rhodes, 1973). Temals Reddy (1978) ebserved frow his field
studies that inerease in availabdle soil woisture throughsut the
erop grovih delayed flovering, redusced velums weight, test weight
and shelling peroeniage and incsreased the pod yield and nuwber
of unfilled pode. The number of unfilled peds were more due to
eontinveus flewering Sesause of higher availability of wmoisture.
Kesse gt 8l. (1973) noted that grewth and fruiting eceur prie
warily during perieds when soil moisture is optisum in the
eoffective zone. TFor maximum potential yield soil depth bLeyond
60 om sheuld be wet with water,

2.7.2 Intervels of ixrisotfen

Several workers ssndusted experiments te fix optimum irri.
gation interwval for realising potential yield in grewndmut,
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Righer yielde veare obtained in sandy lesms with an irrication
interval of 7 days (Reo and Srinivasulo, 1955y Goldberg af al.,
1967) vhereas for red losmy miﬁ it was 10 days (Syed Namoar
Peeran gt gleo 1967) ant 7 daya (Radder ot al., 1969). Noday

st al. (1980) obtained higheat yiolds with high frequency
irrigation wvith eame total quantity of vater applied, They
further noted that at sach irrigation frequency, highest yields
waro obtained wvhen the depth of water spplied was 8qual to that
of loat in evaposSranmanirntion,

2.7.3 Seheduling of Arriaalisn

Several workers have trioed to schedule irrigations baw-
the ratio between irrigatien water and pan gvaporation level.
In Shia direction Subrammntian ¢t al. (1974) reperted that ground.
awt irrigated at 0.9 and 0.8 ratios between irrigation water and
sumnlative pan ovaperation level (IV/CPI') at varieus phaenophases
gave higher yiolds, Sinilorly Subash Badu ot al. (1977) reported
that pod yieldes of groumminut was highest when irrizations were
scheduled onoe in fiftesn days during pegging whon the ratie
between the irrigatien water epplied to the euwmulative ovapora-
tion frow epen pan evaporatien (ET/PE) was 1.0 during pegging to

pod formation and ence in ten deys during ped fermation te
wsalwrity,

Qrewndnut vhich sown in Vebwruary and given irrigatiens
scheduled at 75, 100 and 125 o 150 cumulative pan evaperation
(CPR) gave the highest ped yields with irrigation echeduled at
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75 s of OPE (Dehatonde, 1978), Birajder and Ingle (1979)
ebtained higher yields by scheduling irrigation correspending
to 100 mm of CPE whersas Shelke and Fhuspe (1980) obtained
significant incroase in yleld vith frrigation scheduled after
AO and 50 wm over 120 wa CPE. Khan and Datta (1982) obtained
sanioun yields at 0.75 IV/CPE ratio.

Ro7.0

Seus of the irrisation experiments in groundnut were
aumd to elucidats informatinn on quantity of irrigation
water required for the sucogesaful raising of the erop.
Mehrotra gt a)l. (1967) reperted that highest pod yield was
wesorded vhen irrigntions were given to a depth of 100 um
sompared to lower depths of irrigation. The optimum water
requirement for TMVe.2R groundnut grown in sandy leam seil was
60,6 om (Chandra Nohan, 1970). Similerly Davidsen gt al.
(1973) observed that 50,8 o 76.2 am of water was required
for realising higher yields,

Three groundnut cultivare were uﬂa‘;ntm‘ at esoil vater
level ranging from mederatoly wet to very dry in irrigated
plats with rainfall-econtirol shelters. PMod yield and gquality
were significantly roeduced in treatments receiving less than
30 em water during the groving season. Yield and quality
tended to improve as irrigation tmproved te 30 and 60 om. Vhen
soil wodsture tension in the surface of 30 om roached 19 bdas
before irrigation and the yiolds were lov, Apparent plant
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water use fres preofils m Less than 60 om depth was obeerved
at about 73 dapye after sovwing. Vater use by Flerigiant was
greater than by Florunner and the esrly utuﬂm Tifspan reached

168 greatest water use esrlier than the other cultivars (%tansell

2% 8., 1976).
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A field experiment was conducted on sandy loam soils of
8,V. Agricultural College Farm, Tirupati during radbi 1982.7)
to study the effect of graded nigtnro atress on growth and
yield dynsmios. '

3,1 VEATHER CONDITINNE DURING THY CROP PERIODD

The 8.V, Agricultural College Fare, Tirupati is situated
at an altitude of 182,9 @ above wmean sea level and 13°® Nerth
Latitude and 79° Fast longitude. The weather data for rabi
198283 4is presented in Table V. Tetal rain received during the
orepperiod vas 13,6 mm.

3.2 EXPERINERTAL DESIGN AND LAYOUT

The experiment wes laid eut in epliteplet design with

irrigntion treatments as maiw plots and varietices as sudbeplots
(rig. 1),

3.3 DETAILS OF TREATMENTS

3.3.1 Ml plets

Irrigetion at 1.0, 0.6, 0.2 and 0.0 ET/PE ratios.

?‘ = Contrel, Xrrirtion with 5 om of water vhensver
cunulative pan evaporation reashes 8 om (ET/PE u 1,0)

'r, = Irrigation with 3 em of water wvhenever cumulative
pan evaporation reaches 5 ow (ET/PE w 0.6)

‘r’ e Irrigation with t om of water wvhenever cumulativ

pan evaporation rosshes 5 em (ET/PE « 0,2) -

Ty = Continuous stress (no irrigstion after emergence of
seedlings) (ET/PE « O)

12
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I8 FIELD LAYOUT PLAN.
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DESIGN @ SPLIT PLOT
REPLICATIONS @ 3 _
GROSS PLOT SIZE: 3MX2M
NET PLOTSIZE ! 2.1M %X |-6M
VARIETIES @ 3

Vi TMV2

V2 . KADIRI -1
V3 | KADIR| -2
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V3Tl Naf2

PATH
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TREATMENTS : 4

T1 1 CONTROL . IRRIGATION WITH 5CM
OF WATER WHENEYER CUMULATIVE
F AN EVAPORATION REACHES SCN[
T2 ! IRRIGATION WITH 3CM OF WATER
WHENEVER CUMULATIVE PAN
EVAPORATION REACHES SCM
T3, IRRIGATION WITH 1CM OF WATER
WHENEYER CUMULATIVE PAN EVA-
PORATION REACHES 5cM

T4 ¢ CONTINUOUS STRESS (NO IRRI-
GATION AFTER EMERC:EN_CE OF

SEEDLINGS)

z

AN

th
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3.3.2 Yarieties (Sgb-plote)
| ¥, = THVe: (Spanish bumeh)
Vo = Kadiri=1 (Virginia yunner)
Vy = Kadiri? (Vvirginis bumeh)

J.4 PLOT SIEE

Gross plot sise » 3.0 x 2,0 m s 6 nq. e
Net plot sdso » 2,10 x 1,60 m = 3.36 aq. ®,
Replisations = Turee

The oumulative pan ovsporation readings were taken fyem
Ue8.¥,B, Class I Opeu Fan Bwaperimeter and irrigations were
stheduled basesd on their ratics. A measured Wuy of water
was applied to eash plot on sash eccasion.

The quantity of vater appliied 2t e¢ach irrigation was
ealoulated by vaing the formuia

Total guantity 2 .
of vater ('3) s Plot sime (m ) x depth of water (=)

3.5 CULTIVATION DRTAXILS

The experimental field was prepared for sowing Wy working
twice with tractor drawn cultivator and then blade harrow m
worked. The land was perfectly levelled with weoden plamk., The
experiment was laid out ascording to the layout plan.
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3.5.1 Reptiligexs

The sources of fertilizers for N, P and K wvere urea (464 %),
single superphesphate (16.88€ p) and nu-utj of petagh (49,8% x)
rtmuttv.d—y. Nitrogon, phosphorus and petash ware appliod @

30 kg N, 10 kg PyOg and 25 kg K,0 per hectare to all plets.
Entire dese of phosphorus sa petash and half the treatmental
dose of nitregen were wniferwly Woadeasted before soving and
ineerperated into the seil, Remaining half the dose of nitrecen
vas top dressed by band placement 30 daye after sowing.

3.5.2 Seeds and gowing

Clean and hold sesds of groundnut werse ssloeted and treated
with captan (@ 3 g/hg kernels) snd were sewn on 2)-12.1982 by
41bdling in open furrows made with hand hes to & depth of 3.4 ow
with a spasing of 30 x 10 om for baneh and 30 x 13 em for runner.
Gap filling vas dene eight days after sowing (DAs),

3.5+3 After carg

»

The f4eld was irrirated immediately efter sowving fer better
gurnination, Anether 1ife Arrigation was given five days after
sowing, subssquent irrigations wers given as per the sehedule,
Veeding was done twioce vim., 20 days and 4O days after sowing.
Tikks Lleaf spot was noticed in THNV.2 variety Dut the damage was
negligible due to late ineidence (82 days after soving). Davistin
(0.24) was aprayed to all plots after notieing the ineidence ef
Tivka, Im general, the crop was healsthy,
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3.6 RARVESTING

The orop was otmli&écd mature vhen 73 per cent of the peds
showed a bBlackish tinge on the inner side of the shell, The
berder rows wers harvested first and bulked soperately, The
plants in the ned pleot were hamd pulled seperatsly and pods were
stripped. Pods and haulus were sun dried proporly and the ylelde
weras veserded (kg/he).

3.7 OBSERVATIONS RECORDED

For veeording pre-harvest observations, three plants in the
bulk plet were randomly seleeted, The cata of cbservations
recorded on throe plants were averaged and expressed As mean
values per plant,

- Py

The data on the following characters were collected at
10=day intervals (rom sewing till harvest fyom randemly selected
three plants frem sagh treatment of every replieation.

374 Plamd Retaht (gu)e- Plant height fros the ground
~ level to the tip eof the main sten vas weasured.

3.TeVe2
Wranshes por plant was soumted,

3.7.1:3 Fumher of leaveste The nuwber of leaves per plant
wae coumted, ‘
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3¢ 3.7.1.4 Leaf mpep index (LAI)i- The LY=COR Model LX=3000

Portable area moter with the transparent belt conveyor accessary
(Medel LI-3050 A) utilising an electronie digital display was
used for mseasuring lsaf area, 7The area was integrated and dise
played in em” 8s the lenves were passed through the seanning
head, Leaf area imdex wae uu_ulatod by dividing the tetal leaf
area by the correspending greumd area as su’ested by Vatson
(1947).

Leaf Avea Infex (LAI) = 22!-—-1!!—9&!,‘1 |:.-..

3:.7.1:3 Zlaverat~ The flowers opensd on randemly selested
and tagged plants wers counted daily in tho morning heurs.

3.7.1.6 Nusber of pegut= The nusber of pege per cash of
she three plants wers ceunted and sveraged,

3:7.1.7 Fumber of podgt- The mamber of peds per cash of
the three semples were sounted and aversged,

3.7.1.8 Dxy maiter soggsulation per plapti- Destructive

sampling of three plants at 10 days interval was donme till harvest.,

The plante vere l1lifted with root systea upto maxisum possible
dopth imoluding laterals with a monelith, roet portions seperated
and the sheots wvere apportioned into leaf, stem, poticle, pegs,

pod wall and Sernel, dried in hot air oven at 80°C t411 a constant

wveight was ebtained: Then ths weight of dry matter (l) was
resorded .,



"

3.7.1:9 Zransuiratiens~ Transpiration was caloulated by
detached leaf methed, A leaf at the bHase of the petiole wvan
detached and veighed., After nkiniﬂu. the l;nt was taken bdagk
to the place vhere 1% wes detached and kept in intact position
for 3 minutes. After ) minutes it wvas egain weighed and leaf
area of the some leaf wvas taken with w/-‘w,;;." During the
J minutes, leaf transpire water and this was reflected by loss
of woight of the leaf. Bnsed on this, transpiration was calou-
lated in mg/du’/1 minute.

3T+1:10 Soi) melsturss~ Seil samples were taken at threec
depthe, 0=235 eu, 23«50 om and 30-75 om depth, with a soil auger
frow caeh troatumnt befere and after ivrigatien, Total gquan: 'y
of Svrigation wvater applisd during the srep perisd to THV.2 vas
710, 830, 130 am and Xadirie! snd KEadiri-2 received 810, 490,
170 == in Ty, 1‘2 and ‘!‘3 respovtively, Sodil molisthwe percsntage
was enleulated by using the furwls

Seil meisture

percentage .

X 100

3.7+2 Popt-harvest OBRervVAiSnS

The data on postaharveost obgservations wers recerded from
f4ve randonly selestod plants from eash plot of every replioss
tion.

3¢7+2:.% Numbex
plast were counted and recorded.

anfi« All the peds per



30703 o2 ey oF ;t_‘._v::g,,h’ and mafilled pods por plantr-
The nunber of filled and unfilled peds were counted, avevaged
. snd expressed per plant, " ’

3.7.2.3 100-kawne) weight (g)s« Prow the shelled out
implu. for recording shelling perecentage, 100-kernels were
selvotod at rendom and weighed. | -

3.7.2.8 Shelling parcentaggs~ The ratic between kernel to
ped weight was worked sut for esach treatuent and axpressed as
pereentage. |

3.7:3.5 Pod visld (kg/ha)s- After drying the pods frow
net plot, ylield psr plot was recorded by weisghing the podas.
Based on plet yleld, hootare yiold wvas worked out for eash
treatuent and sxpresssd in kg/ha.

3.7.2.6 Bamls yisld (kg/ha)ee After attaining a eomstant

weight the haulms of the net plet were weighed and expressed
in kg/plet and then caleulated per hectsrs,

3.7:2.7 Harvegt fpdegt~ It ts cowputed to find out the
. effiolency of treatments in utilisting the photosynthates for

ped predustion, Narvest index 1is ealoulated by adopting the
following ferwula (Denald, 1962),

. Pod yiold (%
Narvest index = ﬁiﬁd; matter
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3.8 BSTATISTICAL ANALYS1S

The data vere analysed by the wmethod of amalysis of varie.
ance outlined by Panse and Sukhatee (1967). Signifiesnce was
toatad By ‘P! valve at 3% lovel of prebadiifty, Critiesl
differenves varg worked cut fay the effects which were aignifi.
oamt. Analysis was not dene for sowputed data.



IV RESULTS



In the present study a fiold trial wvas condvoted to asaess
the effect of graded moisture stress on gro.th, development and
yield in three groundmut cultivars,

The data ebinined #n various merphelogical, physiolegieal
and yield and fits contributing ﬁirmtoﬂ.cﬂon were subjected to
statistical analysis, 7The mean wvalues of three replicetions of
individual ¢reatsonts were tabulated. Data eollcoted at 10 day
intervale on certain morpholegical amd physiclogical chrracters
viu represented in greghs.

In the following paragraphs date on different cheracters
iatice to bring about treatuental evaluation has been marrated,

4.1 OROUTH ATIRINUTHS

b.1.1 Plemt height

The data on plant height (Tadle 2 and Fig, 2) in gemeral
shewed & steady increase of 2.3 om for evory ten day pevied of
observation till 20th Gay after sowing. The growth during this
period wvas found to he slow ‘in all the three miotic;o. This
stage thus might indisate lag phase for Qh‘o erep: Ifrom a
eritieal sxamination of the data reecrded detween AOth and 350tk
day, it is quite diseernable theat the rate of grovth wae emponen-
t4ad vith am incresae of about 12 co in TMV.Z2, 7 em in Kadiri.?
and swsh log phase vap sbserved Detween 30th amd 60th day vith an
increase of 5 om in the onse of Eadirie.t,
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The Ainorease 4in plant height from 50¢h day in the case of
™MYa2 and Xadiri-2 was slow, but continoous and censilstent with
an increass of about ?-&mhm-é. mmttondayom
tion and sveh inereasc in plamt grovth was evident even in the
case of Kadiri.? alsc with a marginal ineresse of about 1.2 om
per eudsequent teon day parisd observation wvheress such increase
in plant height wvas slov and consistent in the case of Xadiri-?
h«in 60th day onwverds with an inorease of 0.5«2,0 ow per ten
days till she last peried of sumpling. Maximen height (28.% ow)
was observed in TMV.2, & bSumsh groundnut, folloved Ly Kadiri.®
(26.7 om) a semispreading and the plant height valuecs of Kadiri-f,
a spresding type, was in betvesn those-twe values-{21.8 om) a¢
last eccasion of sampling.

It is also interesting to note that same grewvth pattern was
sboerved with all other trsatwsnts, however, saximas growth was
lees with ineresse in stress. There was decrease in plant height
with deorease in woisturs regime. A critical exemination of the
data at the final sampling indicated that maximun values were
resorded with 7, treatment by all the cultivers and final plant
height wvas gradually deoreiasysd with decreaning wsisture regimes
Aneluded in the experiment, The differences betwesn the valuves
of T, and !‘z were marginal in She case of THV-2 amd ‘r’ and T& ‘
suffered nest whiich recorded halfl of the values of well srrigated
treatuent (Tg). In the next two varietics vim., Kediri-1 end
Radiri.2, the decrease in plant height with reduced water supply
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vas gradval, consistent and inim-. The differences between
various trestments in all the $hwee varietics srose primmpily
during the leg phase of the plant grovin, ‘

The differences bdetween main and subetreatments and theis
interactions vere statistienlly significant,

S.0.2 Nember of crimery twasshes

The data on mean number of primary branchee per plant
(Table 3 amd Pig. 3) indicated that two primary bdrenches per
plant were added by 104h day and two wmore were sdded By S50th
day in the case of V.2, 4,6 in the case of Kadirit! and 4,8 in
the case of Kadiri.2 by GOth day under well irrigated conditions,
Thare wvas gradual ineresase in the preduction of number of prisary
wranches with time and waxinue suabder was veashed by abeut 20-30
daps before harvest in all the varisties and treatments, Data
resorded at harvest indicated that adbout five bdranshes wvere
preduced by TMV.2 and six by Kadiri-! end Ksdiri-2? onder well
{rrigated osnditions. The production of mmber of primary
wranches gradually doslined at lower soil wmofsture regimes. Sech
reduction in the nuwber of primary bSeranshes was observed right
frem 30th day onwvards in tho oase of last two molture etrees
regimen vhersas the values of T, and T, treatments in all the
three varieties tand to bhe closer right frea the deginning te
the ond of the ewep grovwth, Lmvho. the dirferences hetween
T, and T) were not marhed snd they wers tend to de oloser.
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The differences between smin and substreatments and their
intersctions were statistically sigmificant at all stagee of
arop grewith exeept at 10th amd 208h day af¥or sovimge

~Mete3 Mogher of leaves usw nient

Raxigun aawbew 2f leavee of abaut 1G0 was predunoed by
Kadiri~2 at 120¢h day followed by Kadiri.t (153) at 100 daye
end TMVe2 (46) st 110 daya (Tuble b ang Pig, 4), There was @
gradual ineronse in nuber of leeves in TMV.2 ¢ill hervest as
no leaf senesesrwe Raod sot in by then vheress, the othor twe
varieties ' md maxious muaber of leaves at 100 DAS in Kadiri.)
amd betwveen S0 to 120 days in Xadiri-2 after whieh elder leaves
aterted shoving symptoms of senescende.

nm.amm loaf nosder was reached at 110th day
trrespectiva of irrization trestments given. The offeet of
varioss soll weisture vegimes did not resvit in wvariation in
respect of number of leaves upte 20 days and there after 4iff.
erence betweon variovus treatments have surfsced out and sueh
differenves slovwly magnified with orop growth; the fall in leaf
nuuber was slmost proportional to the quantum of irrigation
appliod in respective trentments.

In Xadiri.t gnd Kadiri.? tho influvense of treoatueants on
1eaf nuwber was ovident right frem 20 days after sowving and
there was gradunl decline in leaf groduwotion vith Adeorsasing
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»

the quantity of water, The first two irrigation echedulss bdohaved
similarly emd were far suporier to the last two frrigation treate
ments in the sase of Kadiri.i. In stherwerds, the leaf number
drastically fell with 1‘3 envards which recerded half of the leaf
number of T,.

In the case of Kadiri.? maximws leaf nuuber was attained by
1208 day in the oase of ‘l". 110th day with 'rz. 100¢8h day with
T, and 70th day with Ty,

All the throee varietiecs suffered equally in leaf preduction
wvith stress. The leaf production wvas gradually decreased with
strese in the cnse of THV.2 and Kadiri-2 vhersas thers was ne
reduction 4in leaf production with firet two trestaents of irri.
gatisn but the production of leaves deolined drastically when the
applied water was reduced to 0.2 ¢f ET/PE ratio in the case of
Kadiriat, Leaf fall was observed after the plants attaining
maxinen leaf mumber in the case of spreading and semisprending
cultivars in all the trestmente.

»

The differences Mtwesn main snd sub-treatoents and their
interactions were statistically significanS.

hetod Number of flewsps

Plovers started appearing dy 3Ji4the)5th day 4in TMV-2 and ,
Eadiri-! and Kadiri-2 took about H0 days after sowing for flover-
ing under norwal irrigated conditions (Tuble 5 and Pig. 5.1, 5.2

and 3,3), There vas & gradual declins in mumber of flowers
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NUMBER OF FLOWERS PER PLANT

24

"FiG. 5.1 DAILY FLOWER PKODUCTION IN TMva

AT ET/PE RATIO OF 1.0

AT. ET/PE RATIO OF 0.2

T T T ﬁmm 1507 1§ Kw TG el . %

AT ET/PE RATIO OF

LEGEND -
tt maeamon

ZERQO IRRIGATION

DAYS AFTER SOWING
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produced with decressing soil moleture regimes. The reduction
in the flewer preduction was gradusl and marginal betveen vari.
ous irrvigatien t:;ouiluOG, anoept the last treatment whieh
regseived no irrigation, The drep in flower preduetion was 29
betweon firet two treatments of Airpigation and the differences
between the other troatwents were muwch wore in Kadiri.t, In
Tadiri.? the flower productisn gradually deelined upte T, and 1'“
recorded uinimal values.

Among the varietiecs maxisunm mumber of flovere were produced
by Kadirti.! follewved by Eadiri.2 and TMV.2 at all frrigation
levels. There was 8 delay in the appesrance of flowers with
dearease in frrigation level in TMV.2 and alanst similar trend
was found in sther tvo varieties also, The dats on daily flover
sount indicated thet waximste mumber of flowers were predused
during the early phase of the erep greovith irrespestive of treat-
ments and varietics: I# 18 interesting to mote that the number
of flowers prodused per day was mot infloenced by the irrigation
fevela; however, the intensity of irrigetion did rafleet on the
saxinem flowver production per day., In the later phenophases of
the erop, the flower production was striotly eentrolled by the
srrigation. Theres was an inorsase in the nuaber of flewers
preduced per day and reashed a peak within three to four days
after irrigation amd flower gpreduction gradually declined and
reached nero values befere next irrigation. Thuos flover peaks
meover reached gero lovels at the ;ulur phenephsses wvhereas
thers wvare sumber of peaks whieh touched sere values at ut"v



phases of orep grovth in tume with the time of irrigation,

A.1.5 Mumber of pess

| Pegs were started appearing right fyem the %0th day eample
onvards in all the ¢ hres varisties under worwal conditions

(Tadle 6 and Fig.6). Maximum mumber of pegs within sach treate
ment were observed at 00th day sample in THV.2 in all the treate
ments and by 90th day in the other two cultivars irrespective of
the treatments. Peg production was retarded with moisture stress
(‘l', and ‘l").

Yumber of pogs per plant declimed with inersssing moisture
strese in all the cultivars., Maximsum pegs were odeerved in the
final sample in 1“ in tho oase of M"z wvhereas in Kadiri-1 and
Kadiri." sultivars and masinum pegs were noted in T, The number
of pegs par plaat were meglisidle at low soil meisture availae-
bility in all the cultivars. DMofisture etrese reduced the pegs
per planmt.

»

The differences botwesn uwain and sub«treatmants and their
interactions were statistically significant,

1.6 Mumber of wads

Peds started appesring right from 30%h day in the csse of
THV=2 and TOth day in the oase of other two ocultivars under
sermal irrigation regime (1.0 of ET/PE ratie),
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In TMV-2, saximus nomber of peds vere predused between 60th
and §0th day after seving in the ¢sse of first two soil wmoisture
regimes (Table 7 amd Fig. 7). There was & dolay in ped predus.
tien with extreme atress treatments. The addition of pods was
negligible after BOth day in the ease of first two irrigatien
treatments whareas pod production continuwed $ili harvest in the
ehse of other two iveastments with severe moisture stress. The
difference Beltwesn first two treatments and laat two treatuents
vas almest %0 per cent. MNanismm ped predustion was observed
between B80th and 100%h day in the case of Kadiri.?! and Eadiri.?.
There wvas o dolay 4n ped preduction with increase in woisture
stress. The stiress treatments reduced the ped preduction 4w
Eadiri-1 and Kadiri.2, Among She fire$ $wo irrigation sreatments,
Ty realiscd more peds in spreading and semisprasding oultivars,
The difference betwgen first two trestuwents was margimal. There
vas drastisc reduction in the peds produced by plants sabjected
to irrigatien Lovel bBelovw ET/PR watlo of 0.6,

e differenves Letwesn wain and sub-treastments and theiyr
interentions wvere signifisent. |

b2 PHYSIOLOGICAL ATTRINUTES

2.1 Leaf opes Amtem (IAI)

Maximus leaf area index vas obeerved at the time of harvest
in THV.E aad at about 100 days in Kadiri-! amd 920 days in
Radiri.? under norwal irrigated situgations (Tuble 8 amd Pig. 8).

/
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L1

Maxinum rate of leaf snpansion was observed bLetween 6O and 70 daye
in TiN=2 and Xadiri-2 and between 80 and 90 days in Xadiri.t, A
feaf aren index of‘m 3.0 whdsh 4is required for completes greund
oover vas ashieved by 1004k day in TMV.Z, by 90th day in Kadiri-t
and Kadiri-? under norual irrigated conditions, Thus leaf expane
eien was found to be fuster in the case of spreading and sewi.
spreading varieties than TMV.2, a bunch owltivar,

The differenses between first two treatwents vere not marked
vhereas differonces between the 1ast twe treatoents wers guite
disgernable. In stherverds, milder stress dif not affest leaf
area index in THV.E, In sprending and semispreading cuvitivars
there vere marked differences bestween first two irvigation treat.
ments and the leaf area index wag mueh affocted dy last tws irri.
gatisn treatments and these two varieties exhidited same behaviour
in leaf mmber and leaf area index in all treatments. In TMV.2
there was gradual deoline in leaf number with Jdecrease in the
quant ity of water supply, vhereas leaf expansion suffered mest
wvith laat two irrigation treatments.

»

The differences betwesn main and sub-treatments and their
taterastions were statistioally significant,

Ne2.2 Leaf aren ratis (IAR)

The leaf ares ratic (Table 9) at the earlier stages of crop
grvewth was less and later on increansed and peaked dy 60th day in
THV.2 and Kadiri-~! and TOth day in Kediri-2 and then deolined in
in the later part of the erep grovih in T, treatmest. The
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A8

attainment of saximm wvalues in lsaf area vatio was prepenvd with
decroass in quantity of irrigatien, Thus, there wes a shift in
1eaf aren ratio with the type of irrigation treatmwent. The
treatments did not infiuence the leaf ares ratio values and
therefore the differences between various tresatments failed te
shev any particular trend.

b.2.3 Dry welght of nlant naris

Ne23eV  Dpy woight ef xpeti~ The data on dry weight of
roots were presonted in Table 10 amd Pig. 9. Under norsml {rri.

gated conditions maximmn dry weight of root was obssrved by 80th
day 4in ense of TMV.2 smd by 90%h day in the ease of other twe
varietion. “mong the varieties, maxiwem rost veight was recerded
by Xediri-2 followed by Kadiri.! and TMV.2, The dry weight of
roots decreased with ineressed soil moisture stress. The same

trend was observed in the sther two cultivars,

In sll the three cultivars the difference in dry weight of
roet was net marked with the first twe treatuwents of irrigation
vhareas the last two extreme treatwents reduced roet dry weight
drastieally and the differences hetween first two Sreatments
(Ty and Ty) and the last two treatments (T, and T,) were very
wsaried .

The 4ifferences batween main and subetroatuents and their
interastions were statistionily eignificant,
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4.2.3.2 Dpy weight of stemi~ Initially there vas a elew
asssumulation of 4ry matter in the stem during the first 40 days

aftey sewing in all the cultivars irrespeetive of the treatuments
(Table 11 amd Pig. 10), Maximum stem dry weight was observed
by 80¢h day in the case of TMV.R, by 100th day in the ease of
Kadiri-t and by 110¢h day in the cese of Kadiri.2, The rete of
dry matter acoumulation in stess was mere between 60¢h and 80¢h
dey in THV.2 and Kadiri-1 and betwveen 70th and B0th day in
RKadiri-2, Meroe dry weightes were recorded by Xadiri-t a rumer
folloved by KadirieR amd TMV.R,

There wes a marked difference between T, and T, in respeat
of stem dry veight in THV.R whereas such differences betwveen
theses two treatments weres not warked in other two cultivers.

The difference betwesn first treatment te that of last treatment
was as high as four grams in the case of THV.2, 9 grews in the
ocase of Kadiri-t a! about gix grams in the cage of Kediri-2,

The 1ast two treatments dearessed the stem dry weight drastically
and the dry weightis recorded with these treatuents by all the
three cultivars represent wintsal possidles wvalues of a plant,

The differensos between main and subetreataents and their
interactions wvere statistically significaent,

he2.34) w_&f_m&ll:" There was & gradual inorease

in dry weight of petioles with efop grovth vith vertical inorease
between 50 and 80 daye after mtu and peaksd at 80th day in
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A

TMV-2 (Table 12 and Fig, 11). In the case of spresding and semi-
spreading varietios the rate of incroase in dry matter in petioles
vas were bBetween 60%h and 90¢h day aféer seving and maxinun values
vere regorded on 0%k day, after which there was Agocline in dpy
weight of petiole $11l tho end of the crop growth,

In all the three cultivars the difference hﬁun first twe
treateent irrigation regimes was net merked and these two treate
senta produced markedly mere dry veights than the ether twe
sxtreme stress treatwments whish 414 not differ with each other
warkedly.

The differonces Bolween main and subetreatments and their
interactions were statistically significant,

8.2.3.4 By websht of leafr~ There was a gredual inerease
in éry vaight of leaf throughout the erop grewth $ill harvess in
T™™V.2. Revever, maximum grewvth rate of increase in leaf Qpy
weight was observed beotween TOth and SOth day after soving in
the first twe treatments of moisture regive (Table 13 and Pig, 12).,
A different dry matter asousplation pattern was cbaerved 4in
spreading and semi.eprending varieties wherein Kadiri.1 proeduced
naxinus leaf dry wveights by 1006h day with saxiwum rate of grewth
from 70th day to 100th day in first two socil moiaturs regimes., On
the ether hand, such peak was delayed to 110 days in the case of
last twe stress treatments, In Kadiri.2 there was gredual
increase in dry wmatter of leaves vith & peak rates of acoumulation
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at T0th ant 80¢th day in the onse of first twe treatments and
saxiswm dry matter was recorded on 120¢h day and later on there
vas desline in dry weight, Zueh maxiwwm leaf dry weight wvae
obsorved at 100¢h day in T, and at 90th day in Tﬁ'

In sll the varietios there was decrease in dry matter acewsm.
lation in leaves with stress. However, the differences between
first tvo trestuents wors oot marked and reduction in dry weight
with sccent treatuent wvas net appreviabdle. The last two irrigee
tien trestusnts drastically reduced the dry matter accumulation
in loaves. The reduotion in dry metter sceumiation with saxisus
stress treatments (T,) vas as high se 1/3 te 1/10th,

The differences betwesn main and subetreatments and their
interactions wvere atatistically significant,

8.2.3.5 Dry waight of pegat- The dry matter -oomhiua»
in pegs (Tadle th and Pig. 1)) obeerved appearing by 30¢h day
except in severe atreas traatments (TS and T,), Memimum dry
natter acowsulation 4w pogs was obdserved by B808h day in TMV.E in
all the treatmente with peak rate of acoumulation between TOSh
and S00h éay whereas in the other tww ocultivars the maxisum acou-
unlistion of dry motter in pegs was observed by 50th day with
peoak rate of acevmulation dwring the precosding 10 days. In ell
the cultivars dry velght of pega started deolining after reaching

maxinum values.
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Raziouwn dry quhi of poge was odbserved in ‘l‘2 of THV.2 and
Ty of other two ouvitivarg, In general, there wae Jeoline in
dry matter aseumulation in pege with Jo-mo in scil moisture
regime.

The differences detween main and sudb-treatments and their
interactions were statistically significant,

8.2.3.6 Dry welsht of pedat~ The dry weight of peds indi.
sates oven dry weight, Tha dry matter accumulation in peds

(Table 15 and Tig, 1)) was observed appesring by 50th day after
soving in THV.2 and by 60th day in spreading and gseuni-epreading
varieties. There wvas & greduasl acoumulation of dry malter with
time in poda. Peak scommulation of dry matter was observed ten
days prior $o harvest in the cese of T™V.2 and 20 days ;rior to
harvest in the ease of other two cultivers. Ped dry veight was
more with spreading and senispreading verieties than ™V.2,

The first trestment of irrigation level recorded manimom
ped dry weights and the drep botween first and seeond treatment
was only eme gram fia the sase of TMV.2 and 1¢ was as high as
Ohrc; grams in kadiri-V and six greme in Xadiri-.2, The last Stwo
treatuents in all the sultivares suffered mest with lesser quane
tities of water supply and reeorded only feur grams (‘r,) and one
eram (T,) of dry weight of ped,

The differences between main and sub-treatwents and their
interastions were statistically significant,
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Total biomess jroduetion was taken as 100 at cach sempling
escasion and relative distribution of btm. f{nto ;ﬁﬁntn
paEFSS and rmodmﬁo parts was vorked out in peroentage
(Tedie 16 and Fig. 15). Totsl Diowass was acevmolated im
vegetative parts wpto M0 daye after sowving in all the oultivars
irrespective of treatments. Accwmulation of dry wmatter was
noticed appearing im repredustive parts right fraom 30th day
ssmpliing onvards with the first treatments vhorein ET/PE patie
vas maintained at 1,0, Almost same trend was obecrved with
Ty treatment of 0.6 ET/PR vatio, in general, in all the euvitivars.

In T™V.2, relative proportion of dry matter was accuvmulated
vith T, treatusmt right frowm 80th day in repreductive paste,
vhereas in ‘l‘, and T, treatments loss pereentage of dry matter
vas ascumulated in sepreductive parts.

h.2.5 Trasseirstiss

Tramepiration rates (Table 17) deereased with decreass in
irrigation level uwpte 0.2 ET/PR retie. The treatment which dié
not receive any irrigation showed higher tramapirstion rates as
seen from the data recorded before irrigation. The rate of
transpiration recorded lfmsediately after irrigation aleo exhibited
the same tremd But comparatively with higher valoes at eorresw
ponding treatuent levels., Tranepiratisn ratos as varied hetween
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- sempling esonsions failed to follew any particular Syend
op grovth,

21l weistore

® pnomi‘o of soil wmoisture resorded from ) depths of
able 18) indicated that the moisture content in seil was
1y inoreased with depth of seil, MNere soil moisture was

d at a dopth of 50-7% om followved by 25.%0 em and least
isture was resorded in upper layers of soil (025 om),
isture eontent just befere irrigation was alwvays less
upared to soil moisture recerded iumediately after irriga-
I, resarded lowest soil medsture at all sampling occasions
e other treatments. Assng the other treatments T, recorded
L1 meisture peroont followed by Ta and 1'3 at all depths of
ge The soil moisture peveent did net differ with varieties.

ELD AND YIELD COMPONRNTS

fesal mygher of peds per plast

»

tel nuwber of pods represent both filled and unfilled pods,
ssber of peds (Tubdle 19 and Fig. 16) was maximum with eewi-
ag variety followed by spreading and bunch at the time of

» Semispreading variety produced mere pods per plant than.
od spreading cultivars. The difference between spresding
ilspreading varisties was marginal,

THV.2 the differsnce betveen first irrigation regime to

sso0Ond one was abevt asven pods, Therse was a less of
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five more pods with next stress treatment lT,) and a further less
of sim pods wvas obsorved with lorovirrmtion treatusnd .

In Eadirie! Saxinos number of pods was vealised with sesend
moisture regime treatwemt (T,) follewed by T,, T, and T,. The
difference detween first ¢wo regimes was marginal, wvhereas, there
was a less of 25 pods vith the next etress treatment (‘r’) and
only twoc pods were renlised with ne irrigasisn treatment (T,).
Almest similar tvend was observed in the case of semispreading
cultivar, In semmary, the second weisture regime (Tz) fared well
than firet miaew- rogine in tho case of spreading and sewiepread«
ing variecties whereas in Dawmh cultiver saximon ylields wvere obtained
with the treatment in vhioh waxisus water wvas added,

The differences bDatwesn main and sub«treatments and their
Ainterastions were statistically significant,

A.3.2 Nuwber of £illed pode per plent

Pawber of fillod peds vas waximem (Table 19 amd Pig. 16) with
THV.2 followed by Kadiri.2 and Xadiri.!., Usdey normal irrigation
THV.R prodused about 15 filled peds followed by Kadiri.2 (18.6)
and Xadiri.! (12,0). The sumber of filled peds was not affected
by levering the woisture regime from 1,0 to 0.6 in the case of
Kadiri-2, The othar two varieties, Kadiri.l and THV.2 registersd
& 350 per eent fall in the production of filled pods from first
irrization regime to sesond irrization regime. In all the oultie.
vars filled peds got reduced with deereases in soil moisture regime
exgept Kadiri-2 at second mmatie;a laovel,



The differances Detveen main and sub-treatments and thetir

intsractions were statistieally significant,

8.3.3 Muiber of sows (unfilled weds)

~ The data on wmmber of peps (Table 19‘ and Fig, !"6) indioated
that maxisum number of unfilled peds wvero reterded dy Kadiri.!
followed by Xadirie2? and TMV.2 at first two moiature regimes.
Among the first two moisturs regimes ('r‘ and Tz} the number of
pops were mere with second meisture regine. The extreme soil
moisture regimes recorded leses number of peps and the mmgnitude
of such reduction was proportiosnal to the stress applied within
the range of last $two meisturs regimes. The differences between
various treatasnts and their interactions were significant,

b.)ob  Tost weight (57100 Nsrmels)

Maxisuw kernel weight (Tadle 19 and Fig, 17) was recorded
by Kadiri-2 followed by Kadiriei and THV=2, The decrease in
irrvigation regimes had a profound negative effesct on test weight.
Test weight gradually desrsased with rodvction in guantom of
vatesr supplied in vrespeetive treatesnts.

»

8.3.5 Shelling pereentags

The shelling psreentage (Table 19 and Fig, 17) wes wenivew
with 'r: in THV.? and Kedivie! and with T‘ in the case of Xadiri.2,
The other two extreme stress treatwments reduced the shelling

percentage as the magnitode of strees increased.
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he3e6 Pag yield (Nz/ha)

The pod yield per hoctare were semputed from the yielde
obtained from varieus treatmental plets and presented in
Table 19 and graphically represented in Pig, 18, Maxiwum pod
yields were resorded by Eadirie? folloved by Kadiri.! amd
THV.2 at & maxiwewn irrigation schedule with ET/PR ratiec of 1,0,
In all the varicties there was & reduotion in yleld with lover-
ing of guantum of frrigation water at the respestiive treatments,

In TNV=2 there vas & reductien of five quintels by redusing
the quantity of irrigation water from 1,0 ET/PR watie to 0.6,
Porther reduction in guantity of irrigation resulted in signifi.
cant reduction in yleld snd ylelds recorded By last two treate
asnts wvere aluset meminal. In the case of Kndirie! there ves
a reduction of three «mnf t:d yield with levering the 2T/P2
ratio from 1,0 to 0.6 The other two treatments with an irriga-
tion sehedule equivalent $o lese than YT/PR ratio of 0.6 registered
ssmineal ped yield, Similarly, in the ease of Kediyi-2 there was
decrease in ped yield by curtailing guantum of water given te
variocus other troatments compared to an {rrigation eschedule
equivalent te 1.0 ET/PE ratio.

The magnitude of reduttion betwesn first two treatuents was
manisoe in the case of THMVa? follewved by Xadiri-t and Kadiri.®,

The differences detwesn main and subd.treatesnts and their
interactions were statisticelly significamt,
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be3e7 Hanime yislM (kafhe)

Haulns yield wes eonmputed per heetare from the data obtained
freu the plet yhl_da of respestive treatments and presented inm
Table 19 and plotted in Fig, 18, HNaxiwom havlm yields was
resonded by Kalirie2 followed “y Kediri.t! and THV.? with a highest
irrization sehedule given at a ratio of 1.0 of ET/PE, In all the
eultivars there wvas a redustion in haulms yiold with darciuu
the irrigatien frem ET/PE ratioc of 1.0 and such desline wes
gradual frem XT/PE ratio of 1.0 to 0.6 and the reduetion was
drastic beyewd 0.6 of ET/PR ratioe,

In TMV.? there was & reduction of adbouwt 10 quintals by drepp-
ing the irrigation from 1.0 0 0.6 EY/PE ratio and further reduce
tion in irrization level drastically redoced the havlus yield,
Similarly there was a reduction of about ¢ight quintals in Kadiriet
and six quintales in Xadiri. wvhen irrigation was dropped from
1.0 to 0.6 BT/PE ratiso. Further reduetien in quaniity of irrigee
tion applied resulted in dragtic re€uetion of haulm yielde.

The redustion fn havle yields with gtress treatuents (desrveas-
ing the ST/PE ratico) wes maximus with TMY-2 folloved by Kadiri.!
and Kadiri.2,

The differenves bdetween wain and gud-treatments and their
interactions were statistically significemt.,

8.3.8 Narvest Amisy

The data on harvest index are presented in Tedle 19, Maximum
harvest index was obsorved with Kadiris.2? in r' treatment follewved



R4

by 1‘! treatunents of Xadiri.t! and THV.2, The first two moisture
regimes with availa®is soll moisture maintained with an irriga-
tion schedule equivalent te ET/PE ratio of 1.0 to 0.6 registered
higher harvest indices in all cultivars and less than these seil
wolsture regime registered lower harvest tﬁdun. There wae a
drop of abeut 350 per cent in harvest Andex when irrigation schedule
vas drepped from 0.8 to 0,2 of ET/PE retio, Thus, irrigatiem
sshedules have direct besriag on the harvest imdex. |

S.2.9 Nater mss sffislancy

In all the variotiss maximus water use efficiency vas observed
vith Tg follewed by ‘l’, and 1". As Ty d4d not receive any irrigte
tien, the valueos of wvater unse efficiency were not presented in
the Tadle 19, Of the three varieties, maxisum values of water
use efficisney vere yecarded by Kadiri.2 at any level of irriga.
t4on followed by Esdirit! amd TMV.2,



V DISCUSSION AND CONCLUSION



Rabli grewndamt crop is grown wostly imder assuwred irrige.
tion systems and farwmers schedule the irrization based on their
own experience gu_lmd over years in the absonce of precise
technioal data at their hand withewt giving due wqmtm to
the variety that they are growving and under such situatisns a
seientific approagh in ssheduling the irrigations for dAifferent
varietics 4o of paramount iAmpertance, It is againet this bagke
groeund, the present investiigation was aimed at to precisely
point out the influents of gquantity of weter apprlied on the
merphelogical, phiysiologioal and yisld gharadters. Attempt
vags also wmade to eritically view the data cbtained and pree
sented 4in results chapter and discussed the name in the following
paragraphs in the light of available literature. As the ezperi.
sental material drawn from three distinet botanical greups,
their grevih behaviewr was also sumaarised duly comparing eegh
other and as influcnced by the quantity of irrigation wates
supplied undory various irrigation trestmmnts.

S, GROVTR PARAMETERS

The initial slev growth, a lag phase, was sxtended upte 30
days in the ocass of bunch gremmdnet and wpto 30 days in the other
twoe lomg duration cultivars. The influence of moisture etress
en rate of inovease in plant hetght vas felt more during the
ing phess of thoe ewrep growth, This stage thus possibly repre-
sonts rapid eoll olongation in the ragion of internedes and
stress treatmpnts decronted such elengation. Molsture stress

8o
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was known to yeduce the rate of gell division and cell enlargee
went (Xivkham ot al., 19713 Bidingsr, 1978). The reeuits
indicated that the redustion in plant height was direetly
prepertional to the quantity ef stress imposed. Reduction in
plant height with moisture stress was reported by Tamala Reddy
(1978) ant Subhash Babu (1977) in greundmut and Al4 and Alaw
(1973) in green gres.

The two priswmry branches predused by 10th day srose free
the axils of twe sotyledons even st the ewbryonic stage in all
the cultivars. At the lator steges of crop growth the difference
between the irrigetisme veseived at a watio of 1.0 and 0.6 vere
sarginal and further reductien in gquaniity of water supplied
roduced the primary branches drastically. As the primry
branches were main source for the production of pode, the reduce
tisn in pleld sbtained in ths experiment might be due to the
reduction in primary twanshes: IS appeaps froem the data that
the ailder stress did not effcoot this shsracter wvhereas severs
stress did. Vere iuﬁn of primary branehes were observed with
spreading and semi spreading cultivars. In tillering or branche
ing ervops, vater defioits reduce tillering and bdranching (Rackham,
1972y Quarrie and Jomes, 1977).

3.2, PHYSIOLOGICAL PARAMETERS

Both leaf nuaber and leaf area gradunlly increansed ¢111
harvest in THV.2 without any symptoms of senescence eor leaf
falle. The leaf fall observed in the Knarif in the oase of



T™MV=2 was possibly duc to prevalence of fungal diseases, which
develop with low temperatures amd high relative humidity coupled
vith eloudy weat her whereas in rebi high temperstures, lev
relative humidity prevail with high radiation. The leaf mumber
aﬂ aret gradually inoressed and peaked at 100-110 days with a
leaf fall during ths subsequent stages of crop grewth in all
the treatments in Radiri.t and Kadiri.?., Mere leaf number and
leaf arca were observed with spreading and semi apreading culti-
vars than bumch cultiver. The bomeh ovitivar generally exhibit
larger individual leaf aress in comparison with spresding enes.
Nowover, the LAI was mcatﬁ in m:.n-z followed by Kediri.t
and TMV.2 which apparently is more of a function of the leaf
nosber ither than individuoal leaf avea.

The values of both the leaf area and leaf number were
warginally deoresged with milder stress ('1',) and drastieally
lewered with lest two severe stress treatmenta. The deorense in
leaf arsa vag more than the reduvetisn in leaf number with variowms
treatuents, In bricf 1% may be mentioned thet both these para-
metors way be offested by otress) the values of leaf area index
suffered wost, The reduction in these two pareameters roduses
the phoﬁ.ynthwuo area which raflects ultimately on the ylelding
ability of the plant. The reduetion in leaf area in green gram
vas reported by Ali and Alam (1973) and in seybean (Huck ot al.,
1981). Fuck gt ak. (1981) further pointed out that leaf mmber
unaltered vwith the siress whereas \mt area index reduced
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drastically and siwmilar findings wvers reported by Singh and
Rajerdra Prasad (1980),

Groundnut e known to be dreught tolerant snd several
wechanisms way be operating singly or in cembination to reduse
the water loss from the plant, One of the strategies for
reducing water losa by the erop plants is to reduse the evapes
rative surfages. 8ince orop evaporation is lenierly rdntod to
leaf area until complete ground cover (Ritehie, 1974), a reduce
tion in leaf area to bsleow threshold levels will reduce water
lo8s, Leaf expansion i»s known to be very sensitive to water
defieits in some species (Boyer, 1970; Haiso gt sl., 1970
Acevedo gt al., 1971) and even short periods of water strese in
the vegetative phase can have permanent e¢ffeete and the final
leaf ares accumulated by crope (BDoyer, 1970; Acevedo gt al.,
1971) Ludlow and Ng, 1977). The seeond meshanisa operating
in groundnut is the reduction in radiation intercepted and this
is aghisved Ly active and passive leaf movementa. In the
present experimewt mid.day closure of lesflet was observed for
the avoidance of radiation loud, When the water supply 1is
adaquate the leaves follow the sun and are pewpendicular to the
inoident rediation but os water defioit develons the plant
orientates its leaves parellel ¢to incident radiation. ZFimilar
paranelionastic leaf wovements have been shown in bean (Dubets,
1969). Laaves of crops frequently roll or hang Liimp vhen
stressed. This passive leaf msvemest veduces the interception



~of vediation (Begg and Turner, 1976) and thereby countersoting
- dmerenss in leaf temperature arising from stematal closure

(Catss, 1968) and preventing further development of leaf water
defioits, | |

The transpiration rates were lowver vith decrease in the
quansity of irrigation watey given. The extrome stross (T))
enhansed the tremspiration values. 7heo uilder stress treatments
reguliate the tramspiratisn rates with the closwre of stomata.
Such leaf diffusion resistance dus to water loen was alse
reported by Pallas gt al, (1979). The tramepiration rates were
rovived immediately after irrigation es seen from Table 17,
Muah of the plant wator stroees that developed during droaght
was relieved the day after irrigation and leaf diffusion resise
tanses also returned o mear normal, One of the physioclecical
meshuanions involved in reduetion of transpiration 4s the
stomatal gontrel., CUrop plants shew a range in soneitivity of
the stomnta to water defloits, Turner (1978a) and Turner and
Begg (1973) showed that under field eonditions stomata eloss at
Leaf water potential ranging frow-8 bars in field beans to about

-28 bars in cetton. 7The cloaure of stomata doponds on stress
Ristory of the plamt (Me Cree, 1974) Brown gt al., 19763
Thomas ot al.; 1976) Turmor ot cl., 19789),

In general, thers was a reduction in mwber of flowers,
pezs amd pode with deersmse in quantity of irrigation water
given to varieus treatments exoept in T, of spresding snd semt
spreading culilvars in respeet of pege and pais in Whieh the
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peg and rod number were more. Sush reduetisn in mumber of pegs
with strsss was obesrved by Lee gt 8l. (1972), than (1979) anmd
Viiliame snd Nageawvara Rac (1981) in groundnute. The iscrease

An sumber of pegs and pods odserved with an ng-uén level of
0.6 ET/PE ratio in K#diri-‘l and Xadirie2 olearly indicates
lesser water requirement by Kadiri.! and Kadiri.2 than TNV.2,
The reduction in pod number with stress treatwents is 4in agree-
ment with seversl earlier reperts (Radder gt gl., 19693 Mehan,
19713 Villiame and Nageswara Rao, 1981). I¢ is veoognised ia
gyeoundnuts that m preduction of flower coascs when irrigation
besomes due and it rogsunes and attains a peak subsegquent to
trrigation. Cyeloe of above process are cowmen. In the present
study, flower produstion did not ceasse in early ghase of flowver
production at 1.0 of ET/PE ratie, I‘he above mentioned situation
was observed in the later phase. These obeervations are partially
in agresment with the findings of Vilitams und Nageswara Res
(1981) who odserved incressed flever preduction with eudden
release of plants from stress vwith irrigzation but their oheervee
tions are gemneral in nature dut not specifiec to any stage.

There wvas a gradusl inoresses in reot dry weight pight from
sowing and peaked at 80 days in TMV.2 and 90 days in other two
eultivars and deelfined shoreafter. 3Similarly Reddy et al.
(1978-80) ebhtained maximm root dry weights avound 75+90 days
in somes greundnut eultivers.



Nazinum stew dry woighte were obaerved sroumd 80 days in |
T™MVa2, 100 days im Kndirie! and 110 days in Xediri-2, A oritieal
ensmination of the data between ped development seommulation of
dry waight in stems indicates a rapid accummlation of photo=

synthates prior to ped developwent in atems. Such increase in
| stem dry weight during pre-anthesis peried was reported by Stey
{1965)in wheat and Rao (1974) in bajra. These authors emphesized
the {mportances of those temporarily stored sugars for the grain
 development during $he perisds of acute demand and reduced photoe
synthate supply especially under dreught situation. As charved
4n the ocase of dajva LY Wc. teshnique (Ras and 3ingh, 1980y
Reas gt 2)., 1977) stem rescrves were noted te be rewcdilismed to
graine and stem biownss declined ae grain maturity pregressed. |

The accuomulation of Sry meatiter in lsaves and decline wae
sintune with the leaf area expansion. ‘he reduction in dry watter
from the first te the sesond lovel of irrigation wvas net sarked
vheress such peduction wvas as high as ten per cent between the
1ast two lovels of irrigation,

»

The dry weight of vegs decreased with severe stroess treate
wents. The reduction in dry weight of pegs is relatable to the
number of pegs produced which again depends on the flover pre-
duction and the data from flower production lends support to the
findings of Reddy gt al. (1978.80),

Maximm rate of dry watSer sooumulation in pods was observed
ton days prior to harveat in THMV.2 amd 20 days in other two



TANLE 20s Partitioning of phetosynthates te varieuns pxm parts
at the time of harvest _
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:«n % partitioning in varicus plant parte
Trostment 'ﬁg" Stem Petiole  Lear  Peg Pod
Yy Ty 22,44 20,86 2,98 31.29 107 43.79
v, T, $7.13 13419 boR0 30,00 2,76 49.86
vy Ty 6.59 10,68 3.7 Bh,63 147 ho.21
Yy Ty b .87 19.47 A58 W69 100 2410
v Ty 31 .03 24 .26 3.5 99.50 2,91 36.18
vy Tg 27.07  27.08 N2 33,76 2.3 31,90
Yy Ty 6.66 21,32 5.12 29.83 1,30 M6
" 7T bbb 28,54 6.83 d.%0 [ k51
vy Ty 37.88 21.26 3.9% 30.38 3.85  L0.3%6
Yy Ty 29,99 2563 838 34,30 3,68 32,09
Vg Ty 7.6  13.%0 .M 25,55 0. 5790

', ‘!‘. .97 30.7% A.54 38,88 i L 26 .56
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eultivars, This peried spproximately coinetides with the deoline
in stem dry weights: This sugtests a remobilisation of stem
reserves to the pods dovelopment and rolqﬂnly more partitione
ing of photosynthaias towards ped development eince all the other
einks are in the alubu qt senescence. NManisue dry wsatter in pode
vas foumd in spreading and semi spreading cuvltivars than in T™V.2
and this indicates highur yield petential of spreading and sewi
spresding cultivars than TMV.2, Sovere stress ireatwments redused
the dry weight of pods.

Dry weight of all parte of plant at the time of harvest wes
pooled and censidered it as 100 and percentage distribution in
various parts of the plant was worked and presented ir Table 20
and Fig, 19, In general, Aary satter sectumulation was least in
pege follovwed by peticles: The major portion of the dry matter
was socunulated eithor in pods or leaves or etems. Buch relative
distridbution smong theso throe organs varied between variouws
treatuents and swek varintion was also influenced Ly the varieties.

The treatuent vhich received irrigation equivalent to FT/PER
of 1,0 resulted in wore ssocumulation of dry matter in pode followed
by leaves and stems whioh indicated effective transleostion of
phetosynthates from stem to pod. Incidentally, this treatment
also registercd maximum yields over the other treatments,

A olearsut influence of variocus treatments on the dry matter

distribution of various plant parte vas not evident aeross the
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varieties. This suggeets that severe stress treatuents redused
beth the seurse eize and sink eine. The decrease in ssurce sime
with strees treatments was etident fyen the dats on LA, Added
te the reduetion in seurce sise, Aits astivity alae wust have

been reduced with stress treatments and therefore seurce sise

ond {its activity was surtailed. Similariy stross treatuents
reduced the sink sise by euiting down the daily flower preduction,
Therefere reduwotion in yield is escoocuntabdle to the reduction in
both souree and aink sise,

3,3 YISLD AND YIELD COMPONERNTS

A1l stress treatments yeduced the number of filled pods 4in
all the cultivars exoept Eadiri.2 at sovond irrigutisn level.
These results are in sonsistont with general experience that
spresding and semi spreading suvitivars are mers $olerant $e
reduced moisture supply. The water reguirement for psd produee
Stion was found to be less in the case of spreading and sewd
spreading varieties than bunch eultivar,

As ailder stress regims mers nusber of m’ were prodwced
with decrcase in soil moisture regime frem 1.0 to 0.6 ET/PR
ratic vheress soil wolsture mpplied at rates less than 0.6 ET/PE
ratio drastically reduced even the pops. The dats thus indicated
that either increase in numdber of ’.p; at lover soil welsture
regime than required and decrease in pops with inerease mj
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The trcatmsnts less Shan 0.6 ET/PR ratie redused the yields
dvastically and registered only nowisal yielde. Per realis.-

ing eptimem yields, the optimum ratic Letween irrigation watey
and eomviative pan evaperatien was found te be between 0.9 %o
0.6 (Sudwemantan ot al., 1978), 1,0 (Sebhash Bedu g% Al.s 1977s
Dehatonds, 1978; lugle, 1979) and 0.73 (Xhan and Datta, 1982),
The results of these workers are in full sgreenent with the
presnt findings of ressrding sptimwn yields at FT/PE ratio eof
1.0. There wag a reduction in yield when the irrigation sshedule
was dropped fyem 1.0 te 0.6 IT/PE ratic end sush refustion vas
saximem in TIW.2 and lesat in Eadiri.2. Purther redection in
irrigation eshedulse Grastieslly reduced the yields, The reduc-
$ion in yield 4in the present anperinent is due to the loss ped
naber per plant and their develepuent at IT/PE ratio of 0.6 tool
0.2, Further reduction shserved vith T, (ET/PR retie of sero)

is due te the redustisn in pod mumber, ped development and plant
population. The pereentage deersase &n plant population at the
$ime of harvest 4n T, was A7.08 in TMV.2, 42,56 in Kadiri.! and
31.62 in Eadiri-2, Total guantity of irrigation vater givem
differes with the dwration ef the arop and the treatuents, In
the present study, THVe2 peceived 710 smm with r‘ shercas the other
two cultivars reeeived 810 am and the sesond trestuent reseived
430 mm in THV.S and A90C mu in other two cultivers. An irrigation
equivalent to 716.810 am yeserded highest yields follewed by the
trestuent vhieh ressived an irrigation of 430-A90 wm. The eptimwm
wter requirenent was 60.6 em (Chendra Yohan, 1970) and V0-60 on
{Stamsell g9 sl., 1976). Davideon gt gl., 1973 edserved maximun
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meisture stress may be relasadle to the short supoly of phetoe
eymthates. Hewever, Talama Reddy (1974) ebserved wore pope with
expessive soil meinturs regises.

' Test weight and shelling peroentage decreased with irriga«
Sion levels less than 0.6 of PT/PE ratio. The dsevesse in 100
kernsl weight and shelling peresntage uight be related to the
tetal photosynthatis area presont in regpective treatuents, ite
activity and Sranslocation, The photosynthetisc sates themselves
must be reduced dus te incrensed stomatal rosistance (Pallas

at al., 1979).

Previcus wrhws eonduoted experiments to fix up optimwm
irrigation levels in groundwmmt for roalicing higher yiclds weing
sy Seshniques based on acil motature at different depthe,
total guantity of water appliod during the erep growth, fregquency
of irrigations and BT/PE watio., In the present investigation,
trrizations vere seheduled using ET/PE ratie and ales recerded
paransters like soil woisture regimes, total quanity of water
applied under different treatments and mwmber of irrigations
given. The results obteained under various treatuents on the
Lines wentioned above were dissussed here under.

Eadiri-2 resorded wmore yields at any level of irrigation
folleved by Kadirie! and TMVe2, All the varicties reeerded
highost yield at ET/PE ratio of 1,0. Wien this ratio was brought
down to 0.6, there was n redostion of five quintals of ped yield
in TMV.2, three quintals in Eadiri.?! and two quintals in Kadiri.?,
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yield in peanut by applying 30,8 to 76,2 ma of water vhen this
amount vas remeved from the surface 76.2 om of soil. In the
present experiment, the reduetion in quantity of irrigation
less than 430 to 490 mm registered mominal yields in all the

sultivars.

The soil sofature porcentage vas werked out at three depths
under varieus trentments (Table 18)., In tho wpper layer (0<235 om)
the soil woisture peroentage varied 4in ¢tume with the time of
irrigatien in all the three treatments whereas the soil motsture
peroentage in mext layer (235-350 em) did not shew warked variation
betweon irrigation to irrigation under particulsyr treatment,
Nowever, aoil meisture rogimes at anmy wene varied with the type
of irvigationtireatment., As reported from esrlier work (Xeose
2% 8le., 1973) she groundnut plant has a feeding mone sreund
50=75 em. The soil moisture pereentage in this sone is related
to the ped ylelds, In gemersl, T, of any variety recorded a
usan soil modeture peresntage of 10.83, T, 8.23%, Ty 5.57% and
Ty 3:30%. As seen from the data a seil moisture regims of shout
10.83 por eomt recorded higheat yield vherens there was drop in
yield wvhen soil moisture decrcased to 8.23% under T, and further
redustion in soil woisture umder Ty (3.57%) and T, (3.30%) reduced
the yields drastically, Zarlier werkers reeorded optimmm ylelds
at sclil medoture tension of | atwesphere (Fatlock, 1961) -‘
0.3<0.5 bars (Garbett and Ehoads, 1973), &t half field sapecity
(Mehrotra 9% al.s 1968), 60 por ocent fiold espaeity (Mehan, 1970)
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and at 60 per aent available soil moisture (ALl gt al., 1978)
30 per cent soil wedsture (Owo gt al., 1978),

=

The orop was sown on 23«12.1982 and various irrigation
schedules were given based on the IT/PE ratioc as per the treate
wents and ascordingly THVe2 roceived a total number of 1A irrigee
tions and other two cultivars reeeived 16 irrigationa. The interval
Setveen two irrigeations wvas as low as 10 days during Janeary to a
part of Tebtruary during whish teuperature wvas lew, with high
relative humidity and less rediation lead, Subsequantly there wo-
raise in tewperature, radiation load wvith deorveass {n relative
hunidity which requires frequent irrigation of about 6.8 days
botwean two irrigations. Therefore, the frequensy eof irrvigation
depends on the wu facters and their interplay. Hewever,
optimun yields were sbtained with an irrigation interval of seven
days (Rae and Srinivasulu, 1953; Goldbarg et al,, 1967; Radder
2t ale, 1”9):“%'0 days for sandy loams (Syed Nameer Peeran ot al.,
1967).

There wvans a reduction in hanla yleld with lesser quantities
of water supplied in various tresatusnts when esmpared to T,.
Sueh desresss in hauilm yield with decrcase in guantity of irriga-
tion water was reperted by Baumarms and Norden (1971), Ham
2t ale (1972) and Subash Badu (1977).
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CONCLUSTON

Prom the foregoing rosults and digscussion, i¢ may be cene
oluded that he componemts of struvetural and supporting plant
m- 1ike plant heighs, mumder of primary bramshes, nusber of
leaves vere lese with lese guantity of irrigation water supplisd
when oompared to the irrigation treatment sguivalent o 1,0 of
ET/PE retio. The photosynthotic surface awes was also drastie.
sally redused with lesser ivrigation schedules than 1.0 of
BT/PR ratio, The refustion in photesynthetic arss resulted in
lese dry veights in beth vesotative parts 1like stem, petiole,
fteaves, root and yeprodustive parts like flowers, pege, peds and
other yiold compensnta. Thes in the present experiment 1§ wae
evident that the adverse effests of drought were sbserved en all
plant parts and henes there was reduction in both seoures eise
and sink sise, I8 is also interesting to note that stem dry
weihats deorennsd with siress treatuents posaibly due te the
remobilisation of stem sugurs, during the periods of sevte dewand
fyom the develeping pede.

.

The influense of lesser ivrigation schedule failed to altoer
the pattern of partitisning of phetosynthates bLetveen vegetative
and repreductive parts. TYiolds were drastically reduwoed with
stress trestuents dDeyond 0.6 of ET/PE rattco, The reduotion in
yields obesrved with ftroatment which ws maintained witheut irri.
gation was due o the posr devolepment of the plant etature
ineluding photosynthetie aree and various yield compeneuts, and
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alse due to the reduction in plamt population owing te the depth
of sowe of the plastas during the course of evop grovth, Angy
reduotion in irrigeiton schedule Less than 1,0 of ET/PE ratis
reduced both the plant growith and yield under readi -ﬁutum.
The tetal quantity of water required for entire erop grovth was
'HMOO an vith irrigation equivalent to EI/PE retic of 1.0,

The spreading and seni epreading varieties wers found te bLe
modarately tolevant to dywught and suffered less comparatively
with an irrigatien sshedule of 0.6 and 0,2 ZT/PE ratie vhanm
soupared te THV.R g buneh culdivar,



vVl SUMMARY



A field trial was eonducted during rabi season of 198283
with three verieties of greundnut (TNV.2, Kadiri-1 snd Kediri.?)
on the 3,7, Agricultural College Farm, Tirupati te study the
offect of graded molsture strese on growth and yhtd.‘» Pouwr
different soil molsture levels vere iwposed as treatments fer
tlu‘ study . | |

It has been generslly observed that the irrigation given at
BT/PE ratio of 1.0 resulted in general improvewent in physinlegical
merpholegical parameters and yield of all the three ocultivars,
Irrigation with ET/PE ratio of 0.6 registered a redueed planmt
perforuances, Severe soil moisture stress treatueats made the
erep stunted in growvth and peor plamt perfermsance,

The following are the characteristic offeots of varied soil

woisture levels on various plant characters.,

Irrigetions with a ET/PE ratio of 1.0 reserded maximws plant
height, waxiswe nowber of Lranshes (5.0 to 6.0), saxiwom musher
of leaves (86.2 to 1'5.6), more leaf area, more dry matter atccoumu-
1ation, wassive vegetative growth per unit leaf ares, early
flovering, mors mmbder of flewvers and pods produced per plant,
inereesed ped yield and maximua test weight (23,8 te 37.27).

Irrigation with a ET/PE ratioc of 0.6 registered stunted
plant grewth with poor yield potentiality reflectod through
delayed flowering, lesser production of reproductive parts and
lesser shelling percentage amd 100-kernel weight.
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Irrigation less than 0.2 of TT/PE ratio drastically resulted
in the reduction of variocouws growth parameteres. The develepment of
reproductive parts suffered wost with a treatwent vhioh received
no ixrvigation.
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