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EFFECT OF WATER STRESS ON YIELD AND YIELD ATTRIBUTES OF
GROUNDNUT (4rachis hypogaea L.)

M.S. PATEL and B.A.GOLAKIYA'

ABSTRACT

The effects of water stress imposed at different phenophases on growth, yield and its
attributesof ' 11"and ‘GG 2' groundnut were studied during summer 1985 in lysimeters. Leaf-arca
index, days 10 50% fowering, days to leaf opening were suppressed due to water stress imposed at
all the phenophases, but more so when the crop was stressed during the flowering stage. Yield
reduction duc towaterstress was maximum dusing the pod development stage. Reduction in flower
fertility, number of effective to total pegs and increase in the percentage of pods due to water stress
finally reduced the pod yield. The pod development stage was critical for groundnut yield under
water stress, ‘GG 2' was comparatively drought tolerant,
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Though groundnut (Arachis hypogaea L.)
is reputed as a drought tolerant crop (Pandey et
al., 1984), available information on phenophases
most sensitive to molsture stress is controversial
(Billas and Ochs, 1961; Martin et al., 1978; Bhan,
1879; Nageswara Rao et af., 1985). The purpose
of this experiment was to study the effect of
single-cycle water stress imposed at certain
phenophases on the growth dynamics, yield at-
" tributes, yield and reproductive efficiency of 2
groundnut varieties grown in the drainage type
field lysimeters.

MATERIALS AND METHODS

An experiment was conducted in
lysimeters (0.77 m diameter with 1.20 m depth)
during summer 1985, on a medium black cal-
careous clay soil having pH (1:2.5) 7.4, electrical
conductivity (1:2.5) 0.18 mmhos/cm, CaCOs
3.5%, organic carbon 0.58%, Olsen's P 0.87
ppm, available K 160.7 ppm and moisture con-
tent 28 and 14% at field capacity and permanent
wilting point. The experiment was conducted at
Junagadh. Ten trealment combinations com-
prising 5 treatments of water stress; no water
stress, Le. normal Irrigation and water stress
imposed at 4 phenophases, viz., seedling to

flowering (28-48 days after germination), peg-
ging to pod development (55-75 days after ger-
mination) and 2 bunch varieties ('J 11" and 'GG
2') were replicated thrice in a factorial ran-
domized design. About 20 bold seeds were
sown per lysimeter on 8th February, 1985. In
each lysimeter, 11 groundnut plants were raised
and the crop was fertilized with the recom-
mended doses of 25 kg N and 21.8 kg P/ha.
Water stress was imposed by withholding water
for 20 days during the particular phenophases of
the varieties. Water stresses were given at 0.8
IW: CPE (depth of irrigation water; cumulative
pan evaporation) ratio. The depth of water was
50 mm and total number of irrigation was 12. The
crop was harvested on 26th May, 1885.

Flowers were counted daily until cessation
of flowering. Leaf-area was measured in situ
using automatic porlable leaf-area meter and
was calculated as per the formula suggested by
Hunt (1978). The Indices concerned with the
reproductive efficiency namely dry matter stress
index, fertility index, fruiting coefficient and fruit-
ing efficiency were calculated using the following
formulae:

Dry matter Dry matter of siressed seedling
siress = X 100
index Dry matter ol controlled seedling
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Fortility Number of pegs/plant
Indox =

Number of flowera/plant
Fruiting Mut yield/plant
coofficlent =

Total dry matter production
Fruiting Numbar of fruiting points
efficiency =

Dry matter yield
RESULTS AND DISCUSSION

Though days to leaf opening increased
under water stress in both the varieties, maxi-
mum number of days were required when the
stress was imposed at flowering stage (Table 1).
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of cell-division and cell enlargement (Ramesh-
babu et al., 1984). The lesser effact of the stress
In the later stage may be attributed to develop-
ment of extensive deep root-gystems and hardi-
ness of the crop as It advances towards
reproductive phase. Initiation of flowering was
delayed by 4-5 days and days to 50% flowering
were increased owing to water stress. Dry mat-
ter stress index was the lowest at flowering stage
and It increased with the aging of plants. These
results corrobarate the work reported elsewhere
(Anon., 1985).

Yield and yleld attributes:
The lowest pod, haulmand biclogical yields
were recorded (Table 2) under stress during

Table 1. Dynamics of growth under water stress at different phenophases of two peanut varieties

Water stross al different phenophases

Growth J 11 GG2
paramelars

Contrel Flowering  Pegging Pod deve-  Pod co Confrol Flowering Pegging Pod ceve- - Pod Cd

lepment mafuration (005 lopmant maturalien © [0.05)

Days o loaf
epening 33 548 56 5.4 5.1 18 34 6.4 34 32 a0 1.2
Leal aron index. 1,77 0.68 1.72 1,68 1.10 04 228 215 1.78 1.60 1.87 o4
Darys 1o fird
fenearing 43 48 45 44 44 MNE a8 42 b 3B aa 40
Days lo 50%
fieeering 54 60 58 54 54 ao 46 42 51 53 53 20
Doy matter
alfess Index = o0.ed 0.8 oar 0.aT 0z2 0.65 0.8 0.75 oTa 047

Leaf expansion of 'J 11" was more sensitive to
drought conditions. Leaf-area index showed the
same response. |t was curtailed maximum
under the stress during flowering in both the
varieties, probably because of the reduced rate

flowering period. The next lower yield resulted
from water stress during ped development. This
was probably the result of the combined effect
of reduced plant size and severe moisture stress
during late pod-filling.

Table : 2, Yield attributes and yleld of groundnut under water stress at different phenophases

Stress trealment  Flower  Total Efloe-  Podsyf Undeve- Dove- Telal 100- Shallk Pod Heautm  Blalogieal
Varety phenophase counfs!  pogal the plant  loped  loped  pody’ seed  ing (W] yiald  yield  yield
plant  plant  pegal pods/  pods!  plant  weight glplant  [giplan)
phant plant  plast
Comiral 74 23 50.7 24 43 16.8 4.2 128 T5.8 B.a F81 50
3] {4 i
Flowering 62 506 ~&3.8 50 4.3 150 182 122 TE4 4.8 25 28.7
265 (58 {18y
411" Pegaing &1 #6.3 aro 46 20 142 162 .o ar 1.0 335 a4.7
faamy (143 242
Fod developrment 71 46,6 4.7 7.2 4.2 1.0 14.2 80 730 Br 353 44,0
e I B
Fod maturntion 72 61.0 ara 6.2 22 18.7 0.8 10.2 TE.D 187 380 5.7
(6.8 (254
CD [0.05) 22 4.6 5.1 aa 1 24 21 12 20 10 1.0 12.3
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Zonilrol 78 682 488 a2 21
“fowaring L4 BOS 485 34 20
‘66 2 Pegging 7 se 45 22 28
Fod dewiopment 72 878 5@.1 8.1 a2
Pod maturalion 70 e 488 4 38
CO [0.0%) a0 40 52 a0 1.1

22 23 W0 YeS 208 241 447
I {4 {
18z 202 128 788 180 122 M2

(126 52 _ (03

17.4 204 128 T4.2 17.5 21,7 7 G823
(50 (lo0) (123

12 18.5 Br 125 27 230 .7
a3 (48 (o)

16.8 222 125 7o 1684 k] 4332
B (2 )

28 24 1.4 23 a2 121 10.5

Table 3. Reproductive efficlency of groundnut under water stress at different phenophases

Water Feriity  EMacihea Anrlel Pods/ Percon- Hodule Pod Frulling Fruliing Reproductive
Veriely slrass index pegs’  pepsfiub- peg iage coun wolght!  cosfficlent  elficiency  yleldhogat-
phenophises Toiad lorminal of pops numbar of elhve ylald
Pg pegs floswar
Control 0.84 0.81 023 048 029 BE 0.27 04 0.45 0.48
Flovmiing 0.82 0.88 [ R[] 0,44 03.9 5 0.16 023 0,81 058
J11° Fegging 072 0.83 23 044 28,4 50 0.18 0.25 0.46 0.3
Pod developmen! 0,63 078 0.a2 0.3y 514 54 o2 020 048 025
Pod malumtion 0.54 o.yr Q.3 044 28.7 2] 028 048 0.46 047
CO oS 047 0.09 0.07 0,02 122 o7 0oa 040 0.04 LT
Canlrel .87 o713 0.38 .48 127 54 0.24 0.45 053 085
Flowering .68 aFT +Eir] 0,43 16.8 41 0.28 058 0.76 1.28
GG Peggling 073 0.83 0.20 0.48 10.8 43 0.25 0.44 o.58 o.a1
pod developrent Q.84 0.4 035 0.38 46,8 48 0.18 0.35 0.ED 053
Pod malurstion 0.93 oro 043 0.45 18.0 55 o.2a 0.48 0.56 0482
CD {o.05) R.21 .02 .11 0.04 8.5 09 005 .08 on 012

The flower counts, total pegs and effective
pegs were curtailed maximum under stress at
flowering stage. The total pods, developed pods,
100-seed welght and shelling were reduced
greatly under the stress at pod development
stage. Consequently, the number of pods and
undeveloped pods, were reduced because of
the stress during the pod development. This
directly seems to have determined the maximum
yield depression in both the varieties when
stressed at the pod development stage. The
bunch type groundnut thus Is sensitive to mois-
ture stress at pod development stage and the
reduction under moisture stress are mediated
through reduction In photosynthetic surface
(Leaf area index). This could also be attributed
loadecrease in seed size, whereasthe reduction
by stress during pod formation was primarlly
related to a reduction in elther pod number or
seed number per pod. Though the flowering and
pegging stages were considered to be the most
sensitive ones to melsture stress (Reddl, 1976;
Doorenbos et al,, 1979; Pathak et al., 1987), the
present investigation revealed that pod develop-
ment phase, during which demand of photosyn-

thetic products for active sirks (pods) is higher,
Is sensitive to moisture stress causing vield los-
ses. These results are In agreement with those of
Gibbons (1980) and Patel ard Padalia (1980). In
this study temporarily adverse effect of stress
during early growth stages was buffered by
heavy fiush of flowers and hence the pegs as the
stress terminated.

Reproductive efficiency:

Fertility indices showed (Table 3) inconsis-
tent results for 'J11'but were reduced by 16%
under stress at pegging stage in 'GG2", The ratio
of effective to total pegs varied with stressed
phenophase 'J 11" and to 44% under stress at
pegging stage with ‘GG 2'. Pod: peg ratio was
reduced to 23 and 19% under stress at pod
development stage in both the varieties. Stress
during pod development had rendered the pods
In pod stage as evidenced by the highest pod
per cent of51.4 and 46.6 recorded during stress
during pod development stage for'J 11'and ‘GG
2', respectively. Nodulation suffered most during
stress at flowering stage. Fruit weight to flower
number ratio was too low under stress during
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pod development stage. Fruiting coefficient,
reproductive efficiency and reproductive to
vegetative dry matter partitioning are important
yield determinants and all were reduced while
stress was imposed during the pod develop-
ment stage.

Varietal response:

Plant growth reduction was more in 'J 11
compared to 'GG 2. Under stress during pod
development stage pod yleld was reduced to 8.7
g/plant in 'J 11" and to 12.7 g/plant in ‘GG 2'
(Table 2). This was attributed to more number
of flowers, pegs and pods and higher shelling
percentage and higher reproductive efficiency of
‘GG 2' as measured by pod : peg ratio, pod
percentage, fruiting coefficient, and fruiting ef-
ficiency which were almost double in ‘GG 2
This higher efficiency Is a resultant of favourable
partitioning of assimilates, into reproductive and
vegetative organs. Reproductive to vegetative
dry matter accumulationwas almost twice in ‘GG
2' under stress during pod development stage.
Because 'GG 2 ' responded positively during the
stress at the sensitive phenophase i.e. pod
development, it could outyleld 'J 11°.
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