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I. INTRODUCTION - -

Groundnut (Aracbig hypogaesa Linn.) is an important
oilseed crop cultivated in India on &n ar;a of 72.40
lakh ha with a production of 58.77 1lakh tonnes and
acbouﬁts for 32 per cent of the world’'s production (Rao,
;988). However, the productivity in 1India is very low
i.e. 759 kg/ha as compared to 3175 kg/ha of U.S.A. and
world average of 1122 kg/ha. In Maharashtra groundnut
is grown on an ares of sabout 8.50 1lakh ha, with
average productivity of 780 kg/ha. Low productivity is
mainlv..due to the fact that groundnut is cultivated
mostly under rainfed condition (83 per cent of the
total area) during ionsoon season. Further, the
substantisl part of this area is comprised of
marginal lands with the result that a certain degree
of instability is inherent in the production process

itself.

-

Groundnut is a rich source of oil (40-54%)
and nutritionﬁlly very important due to presence of
oleic and 1linoleic acids (essential fatty acids).
Groundnut oil 1is very stable with géod shelf life.
0il quality‘ does not deteriorate evén after 20 hours
of deep frying. Besides being & good source .of 611,
it also contains 20-36% proteins  and 16-24%
carbohydrates. The deoiled cake is richer. in protein

ranging from 45-60% with no toxins. Groundnut protein
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is rich in all amino scids except LVsine. and
Methionine which can be easily offset by blending it
with sesame cake. Groundnut is a rich source of Ca, Mg
and Fe -besides Vitamins like B1, niacine and

tocophersal (Ravindra et &al1. 1988).

Land is a‘limiting factor in India, because
at present the ares under forest is only around 15
per cent, and both needs raising their share to
maintain the ecological balance. - Further, it 'is not
possible to draw 1land from existing food crops due
to . the advantages they possess. Hence, one of the
ways to increase the groundnut  productivity ' is
through “ incresasing the cropping intensity by
introducing groundnut’ as additiongl crop during non-

traditional seasons under irrigated conditions.

]

In the recent past it has been observed
that with the commissioning of certain major, medium

-

snd minor irrigation projects, there is a scope for
increasing -the area under summer grou;dnut in these
commands. The productivity of summer groundnut is-
~feirly high i.e. 1483 kd/ha as compared to '888 kg/ha of .
monsoon crop due to assured water sup%ly ‘and least
plant protection problems in summef.' Due to this
Higher productivity the production of oilseeds

.incréased from' 9.37 million tonnes during 1980-81 to

13.10 million tonnes in 1986-87. This indicated  that
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such . efforts are 1likely to bridge the gap between the
per capita s&availability (12 g) against requirement (18
g), so also reduce the imports (Gopalan et &al. 1885
and Ramanamurthy,1984). The oilseeds production of 24
million tonnes is projected to meet the demand of
' 6.3 million tonnes of o0il (18 g per capits) by the end
of this century (NCA report-1877). This necessiates

the increase 1in the rate of productivity of these

Crops.

Among  the crop production factors : the
use: of improved varieties and pheir optimum input
reéuirements are the key factors. One such most
important input in crop production is irrigation
water. It 1is a scarce and expensive input and hence
needs efficient use so that the available water
resources can be utilized to the maiimum possible
sdvantagde for crop production. Efficient _water
' management should be an ;ssential feature of our
irrigation planning. Integrated development of water
resources, efficient methods of conveyance and

distribution of water on the farm, judicious methods

of water application, proper soil management
practices,  cropping- patterns for high water  use
efficiencies, scheduling irrigation according to

development rhythm of the plant and the removal of excess

water are the important aspects of comprehensive

\



irrigation programme. Proper irrigation scheduling has
become important since available water supplies _are
short and costly. Higher crop yields and water - use
efficiencies can be obtained by proper irrigation
scheduling. In irrigation scheduling timing and amount
of irrigation are considered. Timing of irrigation is
an important aspect since  excessive crop water
deficit' at critical growth stages ca& irreversibly
reduce the potential vield and quality of the

crop.

Irrigation experiments conducted in India
in the paét were mainly based on application of
fixed depth of irrigation water at fixed interval.
This resulted in either over watering during the
periods of 1low evaporative demand or under wa@ering,
during the peak crop water . use period, depending
upon the samount of water spplied per irrigation. In
either . cases,- a reduction in water use efficiency
will result. Another "approach has been to correlate
the irrigation schedule with s0il moisture tension
or availsble soii mnoisture depletion from the root
zone. Dastane and Singh (1964) sugdested  pan
evaporation a8s an important criterion for scheduling
irrigation to crops. Prihar et al. (1974) from Punjab
suggdested a more practical approach based on the
ratio of fixed quantity of i?rigation wéter (I¥) and

cumalative pan evaporation (CPE).

]
]
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' Earlier 'research conducted at C;-ordinated
Project for Research on Water Management, M.A.U.,
Parbhani indicated that irrigation scheduling at 0.75
IW/CPE ratio with fixed quantity of 6.0 cm ' of
Irrigation water was optimum. This schedule necessiates
irrigstion ;t veéry short linterval of 6-8 days
particularly in months of April and May because of
very .high evaporative conditions. This schedule is
therefore adsptable only under conditions where well
or 1lift  irrigations aré available. In  Marathwada
region major irrigation source is canal system 1in
which water 1is supplied at 10-12 days interval during
summer. Since summer temperatures of this region are
very high, such & prolénged stress period may
hamper plant growth' and development, é&ticularly
when lower depths of dirrigastion are applied. In
such circumstances one of the alternatives may be to
apply higher depths of water so that sufficient
.moisture can be stored in the soil profile which will
sustain the crop till next rotation without
sffecting the economic yields. It is therefore, felt
necessary to find out optimum depth of irrigation ”whigh

may suit under these situstions without much deviation in

the .yield.

Since aresa under summer groundnut has
increased considerably it was felt necessary to study

the potential of high vielding ICRISAT varieties
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viz. ICGS-11, ICGS5-21 and ICGS-44 along with traditional
vafiety SB~XI,‘ undei different depths of irrigation
in summer season. The variety ICGS-11 has been released
for summer season cultivation in the states of Andhra
Pradesh, Karnataka and MHaharashtra where as ICG5-44 is
released in Gui}at State. Other promising variety, ICGS-
21 is released for cultivation in Gui}at and
Maharashtra. Local variety SB-XI is a Spanish bunch
evolved at Junggarh and released for summer
cultivation in Msharashtra and is grown on vast areas

since pretty long time.

An experiment entitled "Performance of
groundnut ‘(Arachis hypogaea L.) varieties under
different irrigation depths in summer season” was
conducted at the farm of Co-ordinated Project for
Research on Water Management, Marathwada Adricultural
University, Parbhani during summer seasons of 1989 and

1990 to study the yield potential of these varieties.
The objectives of the experiment were

1. To assess the water requirement of new groundnut

varieties under summer conditions.

2: To assess the effects of irrigatibn depths on
biometric and yvield attributing charscters as well

as vield of groundnut varieties.
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To compare the performance of new promising
groundnut varieties (ICGS-11, ICGS-21 and ICGS-44)
with standard check (SB—XI} under Marathwada

conditions.

To' study the response and water use efficiency of

different groundnut genotypes in summer season.

To study the effect of irrigatién depths on N,P
and K uptake, 'anh on protein and oil percentage in

Kernels of various groundnut genotypes.

To study the varietal response under different water
regimes and irrigation frequencies as well as to find
out their economic feasibility under summer

conditions. -
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II. REVIEW OF LITERATURE

Work done in the past on varietal responses under
irrigation and various aspects of water management of
groundnut (Arachis hypogsea L.) is reviewed 1in brief in

this chapter.

2.1 Effect of varieties
2.1.1 Effect of varieties on growth

Murty et al. (1983) observed maximum canopy at
80 days in virginia runner and at 75 days in Valencia
Spanish and Verginia bunch varieties. Spanish-Valencia
are sequentially branched, errect, bunch types,
determinate, short season (80-110 days), having leaflets
larger than Verginis types with lighter green' foliage.
The seeds are not dormant; pods have 2-6 seeds, kernels
have a wide range of size and testa colour; they are
highly susceptible to cercospora leaf spots with higher
protein. content and saturated fatty acids than virginia

types (Rachie and Roberts, 1974).

Durugkar (198%5) studied three  groundnut
varieties at Parbhani and reported significantly more
height of UF-70-103, as compared to ICGS 11 and
- k.4.11. Jadhav (1987) observed more height of LG-18 over

"ICGS-11 ana Robut-33-1. Similarly Karhale (1887) recorded
significantly more height .of SB~XI as compared to ICGS-11

1

and JL-24, at Parbhani.-



Durugkar (1985) did not observe differences in
branching due to different varieties. However, Karhale
(1887) recorded significantly gigher. number of
branches in variety ICGS-11 as compared to JL-24 and
SB-XI. Jadhav (1887) reported higher number of branches
in variety LG-19 and observed very fast rate of
increase in branching upto 30 days and fast between 30-

60 days.

Jadhav (1987) recorded - significantly higher
leaf area and dry matter in variety LG-18 as compared
to ICGS-11 and Robut-33-1 whereas, Karhale (1887)
recorded higher 1leaf ares sand totsal dry wmsatter in
varicty ICGS-11 as compared to JL-24 and SB-XI at
Parbhani. Deshmukh (1991) also observed higher leaf ares
and totsl dry matter of ICGS-11 and ICGS-44 as compared to

SB-XI in summer season.

Durugkar (1885) observed more number of
nodules and filled pods per plant in variety UF-70-
103 wheress, Karhale (1887) recorded more number of
nodules in variety‘ ICGS-11 and no difference in
filled and unfilled pods per plant amongst different
varieties. Similarly Jadhav (1987) also observed higher
number of nodules and filled pods per plant in variety
ICGS-11. Shelke et al1. (1888) at Parbhani recorded
significantly higher number of filled pods in wvariety

ICGS-11 in comparision with UF-70-103 and K—%-ll. Higher



10

number . of nodules, filled podé and two seeded pods in
ICGS;ll and ICGS-44 as compared to SB-XI in summer Sseason

were recorded by-Deshmﬁkh (1881).
2.1.2 Effect of-varieties on yield

Patil, (1877) observed higher pod vyield of
2.26 to 3.39 t/ha in variety TG-17 as compared to
Punjab-1 (1.38_t/ha) and Punjab-2 (1.76 t/ha).

Desale et al. (1880) reported that at .Digraj
-(Maharashira), cv. TMV-10 oui vielded (16.41 q/ha) the
standard check Kopergaon-1 (8.85 q/ha) by 65 per cent in
co-ordinated varietal trigsls, 38.7 per cent in
‘multilocational trials and 22.81 per cent on

cultivator's fields. ?

Bhosﬁle and Andhale (1981) studied performance
of several varieties at Dapoli and recorded  pod yvield
of 2.67, 2.54 and 2.46 t/ha in varieties TG-1, M-13 and

-

Shulamith resbectivqu.

Thangavelu et al. (19882) studied Co—i;' Pol.2
and TMV-8 varieties in summer season under irrigated
condition throughout Tamilnadu and/recorded higher pod
vield (17.48 q/ha) of Co-1 as compared to 13.94 q/ha in

TMV-9 and 13.88 q/ha in POL.2 varieties.

Jagtap snd Deokar (1883) on the bssis of

trials conducted-at Digraj in summer season observed
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that the new groundnut cultivar UF-70-103 out vielded
the standard cultivar SB-XI by giving average pod
vyield of 3.51 t/ha as compared’ to 2.28 t/ha of SB-XI.

Singh and Kalra (1983) conducted "xperiments

with ?G—l, M-13 and Type-28 varieties at Meerut (U.P.)
and observed highest pod yield of M-13 (26.84 q/ha)
followed by Type-28 (22.28 q/ha) and PG-1 (20.36 q/ha)
in kharif seasons. In post rainy season adapfive trials,
ICGS-11 recorded 25 to 33 per cent higher pod yield over
SB-XI (Anonymous, 1884 and Anonymous, 1985) .Durugkar

" (1985) recorded significantly higher yield of dry
pods i.e. 21.98 q/ha in variety ICGS-11 and 10.15 q/ha in

variety K-4-11 at Parbhani.

At Parbhani, Dhoble et al. (1?85) studied seven
varieties viz. L-33, L.No. 85 4, L.No. 81, M-13, K-4-11,
JL-24 and SB-XI and observed significantly higher pod‘
yield of variety H-13 (17.18 q/ha). Similarly in -Tarai
region -of U.P:, Chhonkar and Kumar (1885) observed dry
pod yield of 19.35 q/ha in variety M-13, which  was
significantly higher over varieties T-28, ICGS5-11,
GAUG-10 and J-11. Similarly at  Navsari (Guiratf
variety M-13 gave 27.5% higher pod vyield than  GAUG-10
(Patel et al. 1988). More and Khade (1887) conducted
anexperiment with Ffive varieties viz., SB-XI, FS8B-7-2,,
Phule pragati- (bunch type), THV-10 (semi spread{ng) and
M-13 (spreading) and observed significantly higher dry

pod vield (36.2 q/ha) in variety M-13. The next higher



12

vield was 6btained from FSB-7-2 (31.88 g/ha) which was °
at par with SB-XI (28.18 q/ha).

Jadhav (1987) at Parbhani observed
significantly higher dry pod vield of ICGS-11 (21514
a/ha). Similarly, Karhale (1987) recorded 20.86 a/ha yield
of ICGS-11, which was significant;y superior over JL-24
(18.81'q/ha) and SB-XI (18.00 q/ha). Bhosale et al. (1887)

, studied L-33, M-13, SB-XI aﬁd K-4-11 varieties in summer
season on medium black soils of Psrbhani and obse?ved
significantly higher dry pod yield (22.31 a/ha) of
variety M¥-13 (spreading) which was at psr with L—Sé
(21.55 a/ha) but superior to SB-XI (17.20 q/ha) and K-4-
11 (14.34 q/ha). S '

In -Rabi season-at Dapoli (Thorat \and Patil,
1987)3 variety OSB-XI produced significantly higher pod
vield (19.14 q/ha) as compared to varieties, Shulamith
(17.78), Kopergson-1 (16.82), TC-1 (15.78) and M-13
(15.40 a/ha). Similarly Joshi et al. (1987) recorded
higher pod yield of SB-XI (38.89 q/ha) than TMV-10
(21.05 q/ha) at Rahuri in summer season .under irrigate&
conditions. Under .stress free condition c¢v. Co-1 recorded
‘highest pod yield followed by TMV-7, THV-2, THV-8  and
THV-12 varieties (Srinivasan et al. 1987). Cultivars S-1
agd TG-17 gave highest yields of 3.74 and 3.568 t/ha
respectively compared with 2.24-2.88 t/ha in other

cultivars (Chauvhan et al. 1888). At -3 locations in

L
L



13
the
Maharashtra in joint demonstrations by, ,ICRISAT and State

Department of Agriculture it was observed that variety
ICGS-11 recorded 4.28 t/ha pod vyield whereas SB-XI
recorded 2.54 t/ha. The percentage increased in yield of
ICGS-11 over SB-XI was 43 per cent. Similarly, at one
location variety ICGS-44 recroded 19 per cent higher pod

vield over local variety SB-X1I (Anonymous, 1988).

At Parbhani, in kharif season, variety ICGS-
11 produced pod yield of 20.78 q/ha which was superior
to UF-70-103 (17.35) and K-4-11 (11.23 q/ha) under
protective irrigations (Shelke et al. 1989). At Pune,
Jadhav et al. (1890) tried three varieties and found
that SB-XI snd M-13 gave average pod yields of 8.85
and 8.08 gq/ha respectively, which were comparable but
more than FSB-7-2 (7.44 q/ha). Deshmukh (1981) recorded
46.41, 41.49, 45.15 and 28.70 q/ha dry pod vyield. of
varieties ICGS-11, ICGS-21, ICGS-44 and SB-XI respectively

in summer season.

-

2.1.3 Effect of varieties on quality

Vaithialingam and Rac (1873) observed highep
protein content in dormant groundnut cultivar TMV-1 as

compared to non-dormant cultivar THV-2.

Patil et &l1. (1880) recorded 46.5 and 29:5 g
weighp of hundred seeds of varieties JL-24 and SB-XI
_ respectively. Desale et al. (1980) studied 13 varieties.

at Digraj and observed higher shelling pekcentage iﬁ
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varieteis, TG-89 (74.9%2) and. THV-10 (74.7%), whereas
hundred kerﬁel-weight was higher in variety Georgia-
118-20 (68.3 g) TMV-10 (64.6 g) as compared to other
varieties. Similarly, at Dapoli: (Bhosale and Andhale,
1981) varieties\fG-14 and Kopergason-1 rqcorded 72.00% and
72.20% shelling out turn, whereas,  hundred kernel
weight was  highest in varieties TG-18 (85.30 g) and TG-
1.(?7.85 g)

Thangavelu et al. (1982) studied three
varieties throughout Tamil Nadu in summer Season, under
irrigated condition and reported that cv CO-1 recorded
highest shelling percentge (74.0%) and oil percentage
(56.4%) as compared to TMV-8 snd POL-2 varietieé.
Bowevei, hundred kernel weight was found to be maximum

(32.3 g 1in "variety POL-2.

At Parbhani Durugkar (1885) recorded higher
shelling percentage (85.13 ¥) and protein percentage
(25.04%) in 1IC@S-11, whereas, 100 kernel weight was
highest (?5.79 ) in UF-70-103 and o0il content

. (48.33%) 1in wvariety K-4~-11, Similarly at . Navssari

gGujrat), Patel et al. (1986) observed higher shelling
percentage (65.14%) . in variety GAUG-10 and  hundred
kernel weight (47.16 g) in variéty M-13. ‘Dhogte and
Kudupley  (18986) studied 17 groundnut cultivars and
recorded 28.3 per cent protein and 50.8 per' cent o0il in

SB-XI which was significantly higher than other varieties.
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They also observed negative correlation of oil percentade
and pod yield. At P&rbhaqi significantly higher hundred
kernel weight, shelling, 0oil and protein percentage was
recorded in variety ICGS-11 (Karhale, 1887). Similarly-
Jadhav (1987) also repérted higher shelling out turn
and harvest index in variety ICGS-11 and higher 100

kernel weight 1in variety LG-19:

Thorat and éatil (1987) at Dapoli, recorded
highest o0il content (51.46%) in SB-XI as compared to
Kopergaon-1 (48.75%), M-13 (48.34%), TC-1 (47.84%) and
Shulamith (46.23%) varieties.

2.2 Effect of irrigation

2.2.1 Effect of irrigation on growth

Groundnut has specific moisture needs due
to the unique feature of developing the pods
underground. The flower is borne above ground sand after
it withers, the stalk elongates, bends down and-
forces the ovéry underground and the seed matures
below the surface. Hence both the quantity and the
quality of groundnut seed 1is intimately related to
conditions that favour the _growth processes preceeding
and during fhe development of the .seed. Proper
functioning of these growth processes reqﬁires 8
favoursble bslance controlled by the rélative rates of

soil moisture uptake by the roots and the water loss by

transpiration. water deficits that are a consequence of
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the imbalaﬁce between water uptake snd transpilation,”
affect groundnut growth depending on the stage of crop
growih and the degree or intensity of the drought
stress (Sivakumar and Sarma, 1986). The soil water
deficit occuring during the pod filling phase has to
be considered in the light of the indeterminate nature  as
well as the subterranean fruiting habit 'of the peanut
plant. Soil water availab}e in the top 4 to 5 cm of
the profile is of critical importance for peg and pod
development. Fruit initiation continues after the start
of kernel growth, so the so0il water deficit during
the pod filling stage reduce both the initiation and
development of éods (Pall;s et al. 1979 and Boote and
Hammond, 1881).

Growth of gdroundnut in terms of height  was
studied by numerous workers. It was not affected by
irrigstions and various moisture redimes in kharif
seasons on loamy sand soils at Ludhiana (Cheema et al.
1874). Similarly, it was not affected by irrigation &t
25,50 and 75 per cent depletion of available soil
moisture at different stages of growth on loamy sand
soils during Rabi-season at Chip}ima in Orissa (Lenka
and Misra, 1873). Shinde (&980) also observed non- -
significant effect of irrigiiions at 187, 125, 94 and
75 mm CPE on silty clay soil at Parbhani in summer
season. However, on sandy clay loam soils of

Tirupati irfigation scheduling 8t 25% depletion of
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available so0il moisture (DASM) resulted in significantly
more height over 50% and 75% DASH in summer  season
(Ramesh babu et ql. 1984 a). Simi}arly Sabale and Khuspe
(1888) recorded significantly more plant height by
irrigating the groundnut crop at 80 to 85% avai}able
s0il moisture (ASM) on medium black soils of Pune in

summer Season.

On sandy loam soil of Hydersbad irrigation
scheduled at 0.85 IW/CPE ratio produced significantly
higher height over 0.85 and 0:80 IW/CPE ratio 1in Rabi
season (Ravi Kumar et al. 1887). At Parbhani, in summer
sésson, Thanzualsa (1887) recorded significantlf
increaséd height at 1.0 IW/CPE ratio as compared "to
0.50 and 0.75 IW/CPE ratios in summer season. On
yertisol of Dharwad irrigation at 50% DASM and at weekly
interval recorded more plant height as compared to
irrigations at 50, 75 and 100 mm CCE i.e. cumulative. can

evaporation (Babalad and Kulkarni, 1988).

Lenka and Misra (1873) did not observe
significant effect of irrigations =at 25, 50 and’75 per
cent depletion of availablg'soil moisture on number of
branches at Chiplima. Birajdar (1873) as well as  Shelke
and Khuspe (1980) reported significantly  more
branching due to irrigation scheduled at 50 to 100 mm
CPE as compared to 120 ta 125 mm CPE on calyey soils
during °~summer séasons at Parbhani. However, Shinde

(1880) on . silty clay soil of Parbhani in summer
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season, recorded non significant effect of wvarious
irrigation treatments -on branching. On medium black
soil of Pung, Sabale and Khuspe (1956) obtained
significantly incressed branches by applicatiopl of
irrigation at 80-85 per cent ASM over that .5%
irrigation applied at 40 to 50 ¥ ASH. Ravi Kumar et al.
(1987) observed higher number of branches by irrigafihg
the crop at 0.85 IW/CPE ratio on sandy loam soil ff
Hyderabad. Similar results were reported by Thanzuala
(1987) at Parbhani by irrigating groundnut crop at 0.75
IW/CPE ra@io and by Patel et al. (1988) with 0.80 IW/CPE
ratio at Junagadh in summer seasons. However, Babalad and,
Kulkarni (1988) did not observe sny significant effect
of irrigation on branching. Jana et al. (1888) recorded
more number - of branches by applying two irrigations at
flowering and pod development.stage as compared to one
irrigation at flowering and - one irrigation ﬁt pod
development stage in summer groundnut at Kalysni (West

Bengal).

Pawar (1872) observed two pe;ks_of dry matter
accumulation i.e. one during active vegetative growth
perioa and'seqond during pod development period, i;
_kharif season, at Akola. The dry matter accumulation
per plant was favoursbly influenced on clayey soils in
summer season at Parbhani due to scheduling of

'irrigations at 50 t¢0 100 mm CPE (Birajdar, 1973 =and
Shelke.and Khuspé, 1980). However, Shinde (1980) did not
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observe significant effect of various irrigation
treatments on total dry maﬂ%r accumulation at Parbhani.
Ramesh Babu et al. (1884 a) " recorded sign@ficantly
higher dry matter per plant by irrigating at 25%
depletion of s&vailable so0il moisture (DASH) on sandy
clay 1loam soils of Tirupati in summer season. Similar’
observations wereff%ade by Sabale and Khuspe (1888) on
medium black soils of Pune by irrigating summer crop at 80
to 85% =&available so0il moisture (ASM). On sandy loam
soils of Hyderabad significantly higher dry matter was
recorded. by irrigatiné the crop at 0.85 IW/CPE ratio
over | 0l65 and 0.80 IW/CPE ratios (Ravi Kumar et al.
1887). At Dharwad, irrigation' of érop at weekly
interval ana at 50X depletion of ASM resulted in
significantly higher dry matter as compared to irrigation
scheduled at 75 and 100 mm CCE (Babalad and Kulkarni, -
1988).

Shinde. (1980) recorded increased number of
leaves per plant with 0.8 and 0.6 IW/CPE ratios as
compared to 0.4 IW/CPE ratio at Parbhani. At Pune, Sabale

*and Khuspe (1988) recorded significantly higher number of
leaves by irrigating the crop at '80 to 85 per cent ASM
‘as oonparéd to 45 to 50 per cent  ASM. '~ At Dharwad,
Babalad ,and Kulkarni (1888) observed higher number  of
leaves with ifr{ﬁation scheduled at 50 per cent

gepletion of ASM.
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At Parbhani, significantly higher leaf area
was obseryed by irrigeting the crop at 40 mm and 80 mm
CPE over 120 mm CPE (Shelke, 1979). However, Shinde
(1880) did not observe any significant effect of
irrigation on leaf ares at Parbhani in summer season.
Thanzusala (1887) at Parbhani recorded maximum lesf ares
at 0.75 and 1.0 IW/CPE ratios as cqmpared to 0.5 IW/CPE
ratio. At Dharwad, signific&ntly higher lesf area was
observed by irrigating at 50 per cent depletion of ASHM

over other treatments (Babalad and RKulksrni, 1888).

At Parbhani Shinde (1880) observed that a.ve.mge
(height) was slow during initial stage, increased upto 60
days and slowed thereafter in summer lseason. Thanzualsa
(1887) recorded higher AGR (dry matter) with higher levels
of irrigations i.e. 1.0 IW/CPE ratio as compared to 0.5

IW/CPE ratio.

Higher values of relstive growth rate (RGR) wss
observed in high frequency irrigations at 40 and 80 mm CPE
over .that of 120 mm CPE at Parbhani in summer season

(Shelke; 1879).

Net assimilation rate (NAR) was not influenced
significantly due to different irrigation treatments at
Parbhani in summer season (Shinde, 1880 ’and Thanzuals,
%937). At Dharwad, Babalad and Kulkarni (1986) recorded

highest leaf area index (LAI) in high frequency irrigation

-
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i.e. &8t &0 per cent depletion of ASM s8s compsred to
irrigations scheduled at dritical growth stsges which

recorded lowest LAI.
2.2.2 Effect of irrigation on nodulstion

On loamy sand soils of Chiplima (Lenka and
Mishra, 1873) in Rabi season higher number of nodules were
observed with irrigstion at 25% depletion of ASM and
decreased thereafter ' with irrigation of 504 and 752 .
depletion of ASM. The asctive nodulstion in groundnut
commenced at initiation of flowering, on loamy soils in
kharif season at Akola (Pawar, 1872). In bunch varieties
on ssandy solls in Kharif sessons nodulation commenced
after 30 days (Bhaq, 1975 b). The number of nodules per
plant were significantly more due to schedgliné of
irrigation at 50 to 100.mm CPE sas compared‘to 120 to 125
mm CPE ét Parbhani (Birsajdar, 1873 and Shélke‘an& Kmaspe,
1980, On vert{sols of Parbhani nodulstion , in summer
groundnut increased sigdnificsntly with incressing
frequency. Irrigation scheduled at every 13 days increased
the nodule number upto 37 nodules/plant snd nodule weight
to 37.20 mg/plant, as compsred to 18 nodules/plant and
11.35 mg/plant weight with irrigstion at 18 days interval

at Parbhani in summer secason (Rasve et af. 1883). a
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2.2.3. Effect of irrigation on Pods

Developed pods were found to inérease when
irrigation was scheduled at 50 to 100 mm CPE as compared
to 120 to 125 nm CPE on clayey soils in summer at
Parbhani (Birajdar, 1873 and Shelke and Khuspe, -1980).
On sandy clay loam soils of Tirupati irrigation of
summer crop at 25% and 50X depletion of ASM produced
significantlj higher number of pods/plant as compared
to irrigation at  75% depletion of available soil
moisture (Ramesh babu et al. 1984 a). Keeping the total
éuantity of irrigation wéter almost constant, high
frequency irrigation (once in & days) resulted in
maxinun number of filled pods/plant on sandy loam soils
of Tirupati (Rami Reddy et al. 1882). Scheduling of
irrigation' at 0.8 IW/CPE ratio resulted in significantly
more number of pods/plant at Parbhan; (Shinde and. Pawar,
1884). Similar advantage of 0.8 to 1.0 IW/CPE ratio was
also reported by-Gajera and Patel (1884) from Junagadh.
However, several workers obtained significantly higher
number of pods with 1.0 to 1.2 IW/CPE ratios (Kachot et
al, 1984, Patel et al. 1988 aqd Katre et al. 1888).

2.2.4 Effect of irrigation on yield

Highest yield of pods was recorded when
irrigation was given at 12 days interval during sowing
to pegging phase and at 6 days during pegging to pod

development stage on sandy loam soil in Tamil Nadu
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(Subramaninan and‘Kétesvaran, 1976 and Narayana, 1876).

But Subhash Babu et al. (1977) obtained highest yield on
sandy loam soil in Rabi season at Tirupati by

scheduling irrigation at 15 days interJAl during
sowing to pegging, when ET/PET ratio was‘ 1.0 during
pegging to pod formation and once in 10 days during pod
formation to maturity. Keeping the <+total quantity of
irrigation “water almost constant : high frequency
irrigation i.e. once in 5 days resulted in
significantly higher pod yield of 32.9 q/ha as compared
to 28.6 and 22.8 q/ha when irrigated at 7 days and 10
days inteé#al on sandy loam soils of Tirupati, 1low in
moisture retentive capacity (Rani Reddy et al. 1882). On
vertisols of Parbhani application of 8 irrigations with 8
cm water at a time and following 11 days interval to
summer crop produced maximum dry pod yield (30.Zd q/ha)
and showed ﬁighest water use efficienc& of 11.5.
kg/ha/mm. (Bhafambe and Varade, 1882). Similar results
were reported by Rasve et al. (1883) on vertisols  of
Parbhani. They observed highest dry pod yield of  16.52
Q/ha by applying 9 irrigations at 10 days intervsl. Water
use efficiency was also highest in this irrigation

treatment.

In ‘kharif seasons, on losmy sand soils of
Ludhianasa, Cheensa et al. (1974} noted that the
differences in pod yield due to so0il moisture regimes -

~

(irrigation at 40, 80 per cent depletion of ASM and 80
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per cent depletion of ASM upto pegging stage and control)
were not significant. Irrigation at 25 per cent
depletion of ASM was good for higher yvields but when
water resources were limited, irrigation could be
scheduled at 50 per cent depletion of ASM during early
stage (50 to 60 days after sowing) and sat 25 . per
cent depletion of ASM thereafter, during pod formation
and maturity stages i.e. B0 to 100 days after sowing
(Sankara Reddy, 1875). On sandy red loam soil of
Bhavanisagar during Rabi season, Kaliappa and Selvaraj
(1978) observed that 75 per cent depleéion of ASM was
found to give significantly higher pod yield (40.13
qQ/ha) over 50 per cent depletion of ASM (39.62 é/ha) and
100 per cent depletion of ASM (28.32 q/ha). At Hydersbad
(Andhra Pradesh) during Rabi season Rao et al. (19765
.reported 56 per cent reduction in vyield of groundnut
with increase in moisture»stress from 40 to 80 per cent
depletion of available soil moisture. Scheduling of
irrigation at 10 per cent available moisture on loamy sand
soil in kharif season (Cheemsa et al. 1977) and 50 per
cent available soil moisture in kharif 'season at Hebbal
increased the yields significantly over rainfed crop
(Reddy et al. 1878). On sandy clay loam soils of
Tirupati (Andhra Pradesh) pod yield of groundn?t was
significantly reduced when irrigation ‘was scheduled at
75 per cent depletion of available so0il moisture as

compared to 25 per cent and 50 per cent depletion of
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available soil moisture in summer season (Ramesh Babn et
al. 1984 b). On medium blsck sorls of Pune application of
irrigation at 80 to 85 per cent ASM increased the dry pod
vield significsntly over that of 45 to 50 per cent ASH in

both the yesrs in summer season (Ssbsle and Khuspe, 19886).

Ssndhu et &al. (1872) reported that on fine
sandy loam soil in & low rsinfsll! ares of Ludhiansas,
irrigations at flowering snd sgsin at fruiting kPlus the
two sessonal if}igations in the first snd third month of
sowing) gave 50.6 snd 33.1 per cent higher yields than no
irrigation and 8 single irrigation at flowering
respecti&ely. Birsjdar (1873) at Psrbhani also found
flowering as & critical stage and missing of irrigation at
this stage resulted in significant reduction in vyield.
Irrigasting the crop st critical stages i.e. at flowering
and fruiting is beneficial snd positive results on sandy
loam soils during kharif season wére reported by Saini and
Sandhu (1873). On sandy loam soils of Madurai (Tamil Nadn)
during summer season, irrigation at 0.8 IW/CPE during pod
formation and maturity phsses recorded 21.78 q/ha yield as
compared to 15.3%5 g/ha at 0.80 IW/CPExratio (Subrsmanian
et al. 1874). Bhan (1875 s} recorded favoursble response
to 1rrigations applied at flower initistion and pegging
staées (about 35 and 55 dsyvs, respectively sfter sowing).
Subbsrso et al. (1974, Naraysn (1976) snd Subhash babu
et a&al. (1977) reported that the pedging, pod formatio;

and pod development stages in summer crop were critical
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stages and irrigation given at these stsges incressed the

pod yield considerably.

The pod yield was significsntly higher (18,58
q/ha} when irrigstion was scheduled at 75 mm CPE in summer
season as compared to 50, 100 and 125 mm CPE at Psrbhani
(Birajdar; 197373, Siﬁilarly at Akola, Dahatonde (1878)
recorded significantly higher pod yield (16.15 gq/ha) by
scheduling irrigétion at 75 mm CPE in summer season. At
Parbhani irrigations scheduled at 40 snd 80 mm CPE to
summer crop proéuced significantly higher dry pod vield
over 120 mm CPE (Shelke, 1978). At Parbhani, Shinde and
Pawar (1984) observed significantly higher dry pod vyield
bﬁ scheduling irrigation at 85‘mm CPE and 125 mm CPE as
compsred to 18? mm CPE, which resufted in reduced pod
vield due to stress condition. On vertisols of .Dharwad,
trestments recieving irrigation at 50 per cent depleticon
of ASM recorded significantly higher pod vyield (49.76
q/hs) which was on par with irrigation st weekly ‘interval
and at 50 mm CCE (Babalad and Kulgarni, 1988). Thsnzusals
(1987 recorded significantly higher ped yield with 50 to
80 wm CPE as compared to 120 mm CPE, irrigstion at 10 days
interval and st criticsl stsges, in sumer séason at

Parbhani.
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A£ Junagadh (Gujrat) irrigatiop scheduled at
1.0 IW/CPE ratio with 50 mm éepth of IW recorded
significantly higher dry pod yield of 27.6 q/ha ss
compared to 25.3, 18.9 and 16.7 a/ha in 0.8, 0.6 and
0.4 IW/CPE ratios respectively (Gajera ., and Patel,1984).
However, Kachot et al. (1884) observed significantly
higher pod yield upio l.é IW/CPE ratio as compared to 1.0
and 0.8 ratios in summer season at Junagadh. At IARI, on
alluvial sandy loam soil in kharif season irrigation
given at O.Q‘IH/CPE with 60 mm depth of IW Tresulted in
significantly higher pod yield of 18.4 q/ha as compared
to 17.7 q/ha in 0.6 IW/CPE rati& (Rao and Singh, 1985).
At Parbhani, in summer season, Thanzuala i1987) observed
1.0 IW/CPE rstio, nost'suiiable for groundnut. Thorat ?t
al. (1988) conducted experiments at Dapoli in three Rabi
hot weather seasons and observed that throughout the
period 1.0 IW/CPE ratio with 50 mm depth gave
significantly h;gher mean pod yield (18.15 g/ha) as
compared to 0.8 (16.46 q/ha), 0.6 (12.87 q/ha), and 0:4
(11.76 q/ha) ratios. On sandy clay loam soils of
Bilaspur (Madhya Pradhesh) 'significantly higher pod
vield (32.63 q/ha) was obtained under 1.2 1IW/CPE
ratio with 70 mm depth of IN (Katre et al. 1888). At
Junagadh, in summer sesasons, experimeﬁts from 1981 to
1985 (Patel et al. 1988) revealed that irrigation
scheduled at IW/CPE-ratios of 0.8 and 1.0 gave 30.0 ;nd

46.4% higher pod yield, respectively over that of 0.6

‘
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(18.3 q/ha). On lateritic soil of Kok;n in Rabi season

irrigation scheduled at 0.8 IW/CPE ratioc (75 mm CPE)
produced significantly more pod yield (18.79 q/ha) than
the irrigation scheduled at 0.4 IW/CPE ratio (Chavan et
al. 1988). At Parbhani, Rodge et al. (1880) recorded
higher pod vield of SB-XI with 0.75 and 1.0 IW/CPE

ratio.
2.2.5 Effect of irrigation on quality

B{rajdar (1973) observed that irrigation at
75 mm CPE recorded significantly higher test weight and
irigation at 50, 75 and 100 mm CPE recorded significantly
higher shelling percentage over 125 mm CPE. Shelling
percentage was not affected due to various irrigat{on
treatments on sandy loam soil .in Andhra  Pradesh
(Barsimham et al. 1877). Howe;er, Cheema et al. (1977)
observed increased test weight-and shelling percentagde
with  higher soil moisture regimes over control.
Dahatonde (1978; reported that shelling percentage and
test weight were significantly higher with irrigation
at 75 wmm CPE then that with 125 mm CPE. At Psarbhani,
Shelke (1878) recorded non significant effect of
irrigation on test weight, but shelling percentage was.
significantly improved with high frequency irrigation
(80 mm CPE) as compared to lower frequency (120 nmm
CPE). The non significant effect of irrigation on

test weight was also reported by Shinde {1980).
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However, irrigation ratio of 0.4 =and 0.8 IW/CPE had
significantly reduced the shelling percentage as compared
to 0.8 ratio. High frequency irrigation of once in 5
days significaqtly increased the 100 kernel weight at
Tirupati (Rami Reddy et al. 1882) and irrigations at é~
10 days interval significaptly increased the shelling
percentage and 100- Kernel weight at Parbhani (Rasve et
al. 1983). At Junagadh (Gujrat) significantly ‘higher 100-
kernel weight was recorded by scheduling irrigation at
1.2 IW/CPE ratio as compared to 0.8 and 0.8 IW/CPE ratio
(Kachot et a1. 1884). Gajera and Patel (1984) recorded
higher. test weight at 1.0 IW/CPE ratio at Gujrat.
Ramesh babu et al. (1984 a) observed significantly higher
shelling percentage and 100 kernel weight by s?heduling
irrigsation at 25% depletion of ASM and 50% depletion
of ASM as compared to 75% deplétion of ASM st Tirupsati.
In summer season irrigation scheduled at 1.0 IW/CPE
ratio resulted in significantly higher 100 kernel
weight, but ‘éheiling percentage was not affected (Patel
et al. 1988). Similar non significant effect  of
irrigation on shelling percentage was &also reported by

Katre et 1. (1988) at Bilaspur (Madhys Pradesh).

The 0il percentage in kérnels was not affected
due to various irrigation treatments.at Parbhani on
clayey soils during summer season (Birajdar, 1873, Shelke
and - Shinde, 1880). However; protein percentage was

significantly higher in irrigation scheduled at 125 mm
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CPE as compared to‘ 75 and 50 mm CPE (Birajdar, 1873).
Shinde (1980) did not observe any significant effect
of irrigation on protein percentage. On vertisol of
Parbhani in summer season the protein und oil content
were found to be maximum - (24.2% protein and 30.4% oil)
when' irrigation was applied at 10 days intervsal
(Rasve et al.‘1983). The o0il content was maximum when
irrigations were scheduled at 50% depletion of ASM
and was closely followed by scheduling irrigations at 25%
depletion of ASH (Ramesh Babu et al. 1984 ¢). At IARI,
New Delhi, in kharif season significantly higher oil
vield was recorded by irrigating at 0.8 IW/CPE ratio
(Rao and Singh, 1885). Similarly, Shinde and Umrani (1986)
recorded increased protein yield with increase iﬁ numbeg
of irrigations. At Hyderabad on sandy loam soil Ravi Kumar
et al. (1887) did not observe any significant effect
of irrigations viz. 0.85, 0.80 and 0.85 IW/CPE ratios,
on oil \ content and protein content. Similarly at
Parbhani, Thanzuala (1887) did not observe significant
effect of irrigation on protein content, but oil content
was significantly  higher (50.87%) in high frequency
irrigation scheduled at 1.25 IW/CPE rtaio (48 mm CPE).

\

2.2.8 Effect of irrigation on N, P and K uptake

At Chiplima‘(Orissa) "on sandy loam to loamy
sand s0il, Lenks and Sshu (1977) observed that
irrigation at depletion of 25, 5Q and 75 per cent of

ASM had no marked effect on N, P, and K content of
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groundnut kernels. At Parbhani, Shelke (1878) observed

Gya\

higher concentration and uptake of total phosphorus at
80 mm CPE irrigation followed by 40 and 120 mm CPE.
Zalawadisa and patel (1983) reported that irrigstion at
754 available so0il moisture increased total uptake of
N and K by haulms and kernel as compared to lower
irrigations of 50 to 25 X ASM, at Junaéadh (Gujrat).l
Similarly, Ramesh babu et alI. (1884 d) recorded
increased upt;ke of N, P, K by irrigating the crop at
25 and 50%¥ depletion of ASM as compared to 75%
depletion of ASM. Polara et al. (1984) cbserved decreased
N, P andK uptake due to stress. The N, P and K

accumulation in plant were highest with irrigation at 256

or 50 per cent depletion of ASM (Babu et al. 1985).

2.2.7 Consumptive use of water by groundnut

Age of the crop, c¢limate and soil moisture-
stress are the Pain factors that influence the CU of
. water by the crop. Many workers have found out CU
of water by -groundnut with different depths of
irrigdation sand different frequencies of irrigation. The
consumptive use of water by groundnut on sandy clay
loam soil 1in Rabi season at Bhavanisagar was 59.1, 97.5
" and 44.2 cm- at 50, 75 and 100 per cent depletion of
ASM. On medium black clay 1loam soil in the Rabi season
at  Hyderabad it was 52.1, 46.6 and 43.0 cm at 25,

80 and' 75 per cent depletion of ASM respectively
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(Anonymous, 1873). In the Rabi season at Hyderabad it
was 460, 396 and 334 mm in the treatments recieving
irrigation at 40, 60 and 80 per cent depletion of ASH
(Rao et a&l. 1976). On loamy sand soil in Aharif season
at Ludhiana the CU was 42.1, 51.1,.54.3 and 58.5 cm
at 0, 10, 30, and 50 per cent ASH in 0-30 em soil
strata (Cheema et al. 1877). The CU .of water by
grouﬁdhut on clayey so0il during summer season at
. Parbhani was 679, 569 ,556 and 535 mm at 50, 75, 100
and ;25 mm CPE (Birajdar, 1873). Shelke (1879) found
1057, 712 and 624 mm in 1876 ahd 1018, 673 and 608 mm
consumptive use of water in 1878 when irrigations were
scheduled at 40, 80 and 120 mm CPE on clayey ‘ soil
during summer  season at Parbhani. Shinde (1880), at
Parbhani recorded mean seasonal CU by summer groundnut,
as 843, 882 and 968 mm in 1976 and 779, 861 and 930
mm in 1877 under the IW/CPE ratios of 0.4, 0.6 and
0.8, respectively. On vertisols of Parbhani, Bharambe
and Varade (1982 found 463, 520, 655, 552 and 600 mm CU
by irrigating the summer crop at 5, 6, 8, 10 and 14
days interval, respectively. On clayey soils of
Junagadh in summer season CU recorded by Gajera and
Patel (1984) was 238, 258, 270 and 274 mm under 0.4,
0.6, 0.8 and 1.0‘IH/QPE ratio, respectively.
2.2.8 VWater requirement of groundnut

Water requirement of crop include
consumptive use of water and other economically

unavoidable water losses and that applied for special
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operat_ons such as land preparation, transplanting and
leaching etc. It is expressed s8s depth of water in

inches or mm for a given time.

Chandramohan (1870) found the total water
requirement of groundnut inﬁluding rainfall as 452,
483, 531, 606 and 8985 mm at O, 20, 40, 60 and 80 per
cent A3M with an average total numbgr of irrigatioﬁs
as 6, 8, 9, 12 and 24 respectively. The total water
requir=zment in Rabi season on sandy loam so0il was 67.43
cm (Sibramanian et al. 1876) and on loamy sand soil 1in
Rabi season st Chiplima, it was 828, 712 and 620 mm at
25, 50 snd 75 per cent depletion of ASH (ienka and
Misra, 1873). The. total water requirement on clayey
soils in summer season for maximum pod yield was
found to be 95.0 cm and 89.8 ‘em with . total 12
irrigstions in’ 1876 and 1878, respectively  when
irrigation was scheduled at 80 mm CPE (Shelke, 1879).
Shinde (1880) observed total water requirement for
higher pod vield as 975 mm and 1050 mﬁ with 0.6 and 0.8
IW/CPE ratio, respectively in sumqer season at
Parbhani. At .Tirupati it was found to be 680 mm water
applied in 17 irrigations at &5 days interval  in
summer seas&n (Rami Reddy et &l. 1882). Bharambe s&nd
Varade (1882) at Parbhani found 720 mm water spplied at
11 days inteqﬁal as optimum for summer crop. Similarly,
Rasve et al., (1983) at Parbhani observed that summer

\

érouncnut require 6680 mm water which is to be applied at 8
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days interval. On clayey soils of Junagadh in summer
season ‘600 to 700 mm water was needed for maximum pod
yvield, which 1is to be applied in 12 to 14 irrigations
(Gajera and Patel, 1984 and Patel et al. 1988). In Rabi
season, at Dapoli, total water requirement for higher
pod y-eld was found to be 500 mm applied in 10
irrigations (Thorat et al. 1888) and 540 to 660 mm water
applied in 9-11 irrigations (Chavan et al. 1888). At
Bilaspur, in summer season, Katre et al. (1888) observed
88.2 cm total water requirement for maximum dry pod
vyield by scheduling irrigation at 1.2 IW/CPE ratio and

applied in 12 irrigations.
2.2.9 Water use efficiency

Water use efficiency is defined as the vyield
of marietable crop produce per unit of wa£er used in
evapotranspiration. Water use efficiency is utilized
for es:imating _efficient water management. Water use
efficiency of groundnut crop in Indisa has been
worked out by many research workers. In gener&l they
‘observed that the water use efficiency decreased with
increas= in frequency of irrigatién and moisture
regimes and decrease in soil. moisture tension and
cumulative pan evaporation at which irrigation is
scheduled. It is also influenced by season.
Some ‘workers have estimated moisture use efficiency

-~

of groundnut crop irrigsted based on depletion of
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ASM. It was 3.7 kg/ha/mm on loamy sand 5511 in Rabi

season &t Chiplima and 74.7 kg/ha/cm during Rabi  season
in Taril Nadu when irrigation was scheduled at 50 per
cent depletion of ASM (Lenka and Misra, 1973 and Subbarao
et al. 18974). The water use efficiency of 0.73 g/ha/cm

and 9.2 kg/ha/mm was found by - Rao et al. (1876) and
Reddy et al. (1878) during Rabi season at Hyderabad and
Tirupati when irrigation was applied at 50 snd 25 per
cént dspletion of ASM respéctively..Cheema et al. (1977)
observed 0.67 q/ha/cm as highest WUE in kharif seasoﬁ
on l?amy sand. soil at. Ludhiana when irrigation

application ws done at 0 per cent depletion of ASH.

Water use efficiency was aléo estimated - by
some  workers on .the basis of irrigation  interval. At
Tirupeti, Rami Reddy et al. (1882) recorded WUE of 4.8
and 4.7 kg/ha/mm by irrigating the summer crop at 5
days and 3 days interval respectively. Bharambe and
Varads  (1982) ‘observéd significantly highest WUE of
11.5 kg/ha/mn when crop was irrigated at 11 days
interval in summer season at Parbhani. Simiiarly,- at
Parbhani, Rasve et al. (1883) found 3.25 kg/ha/mm WUE
by drrigating the crop at 13 ~ days interval.
Few workers have also estimated WUE on the basis of
IW/CFE ratios. The water use ‘efficiencies of 2.83 and
3.50 kg/ha/mm was reported by Shinde and Pawar (1884) in
1976 and 1877 respectively at 0.6 IW/CPE ratio. Kachot
et =zl. (1984) recorded WUE of 7.5 and 7.6 kg/ha/mm

3
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at Gujrat with 1.0 and 1.2 IW/CPE ratios respectively.
Highest WUE of 4.07 kg/ha/mm with 0.9 IW/CPE ratio
was reported by Katre et al. (1888) from Bilaspur. On
laterific soils of Kokan (Thorat et al. 1988) WﬁE of
4.70 kg, ha/mm was obtained with 0.4 IW/CPE rstio.

2.2.10 Crop coefficients (Kc)

To. account for the effect of the crop
charactsristics on crop water requirements, the crop
coefficients (Kc¢) are presented to relate reférence \crop
evapotranspiration (ETo) to crop evapotranspiration
(ETcrop). The Kc values relates to evapotirasnspiration of
a disease free crop grown in large fields under optimum
sqil water and fertility conditions and achieving full
producfion under the given growing environment. During
initial stage of crop Kc values were 0.30 and increased to
0.85 <during peak period of flowering in Israsel (Goldberg
et al 1867). Doorenbos and Kassam (1979) reported Kec
values of 0.4- 0.5, 0.7 - 0.8, 0.5 - 1.1, 0.7 - 0.8 and

0.55 - 0.6 during establishment , Flowering, vegetative,

vield Formation and ripening stages, respectively.
2.2.11 Soil moisture extraction pattern

Groundnut crop utilize maximum so0il moisture
from cvpper 0 - 30 cm layer. Rao et al. (1876) observed 71
per cent moisture extraction from 0- 30 cm soil layer
while from 30 -60 cm layer,it was 29 per cent. At

Parbhani, Shinde (1880) recorded 74.64 and 67.40 per cent
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soil moisture extraction from 0-30 cm layer in 1976 and
1877, respectively. Similsrly Shelke and Khuspe (1980)
also recorded higher moiéture utilization by 4groundnut

crop from 0-30 cm layers.
2.3 Effect of irrigation depth

On lateritic soil of Kokan, Kadam and Patil
(1989) did not observe any signifiqant effect of 4.0
and 6.0 ecm irrigation depth on pod vield, shelling
percentage, protein percentage &and oil percentage.
However, comsumptive use of water by droundnut was 22
per cent greater in’ frequent irrigations with 4.0 cm

depth of water than that of 6.0 cm depth.
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III. MATERIALS AND METHODS

Details of the materials used and the methods
adopted during the course of investigations are given in

this chapter under the appropriate hesads.

3.1 Soils

The experiment was conducted in Plot By and
Plot Az during the summer seasons of 1889 and 18890
}espectively at the farm of Co-ordinated Pfoject for
Research on Water Management, Marathwada Agricultural
University, Parbhani. The topography of the soil was
fairly 1levelled. Soil samﬁles were taken from O0-30 cm
depth from 25 random spots covering experimentsal ares.
Before laying out the experiment in both the years, a
composite sample of about 1 kg from gross sample was
taken and analysed for various physico-chemical
properties, viz. Mechanical analysis was carried out by
International Pipette Method (Piper, 1866). Available
nitrogen was estimaéed with alkaline permagnate
method (Subbiah and Asija, 1858). The soil was extrated
with 0.5 M sodium bicarbon%te extractant snd available P
was determined calorimetrically as per the method of olsen
et al. (1954), sas described.by Black (1985) and available
potassium in soil by Flame photo meter using neutral
normal ammonium acetate as an extractant (Jackson, 1873).

The soil pH was determined by glass electrode pH meter,

electrical conductivity by conductivity bridge and
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organic carbon by Walkey and Black’s Method (Piper,

1866). The data obtained are presented in Table 1.

Table 1. Mechanical and chemical composition of
composite soil samples

Particulars Plot Ba Plot As

Sand (per cent) ' 14.00 15.00
S8ilt (per cent) 20.34 20.40
Clay (per cent) 53.20 58.20
Textural class Clayey Clayey
Organic carbon (per cent) ‘ 0.66 0.54
Available N (kg/ha) 180.00 163.00
Available P20y (kg/ha) 23.00 25.00
Available K20 (kg/ha) 297.00 312.00
pH _ 8.24 . 8.10
Electrical conductivity 0.242 0.370
(mmhos/cm)

The s0il in the experimental plots was clsyey
in texture, low in nitrogen, medium in available
rhosphorus, high in potassium and slightly alksline in

reaction.

The moigture constants of the soils 1i.e.
field capacity (F.C.) and permanent wilting point (P.W.P.)
were estimated by pressure plate aparafus .and bulk
density (b.d.) was estimated by core sample method.

The relevant data 1is given in Table 2.
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Table 2. Moisture constants of the soil

Particulars Plot B2 Plot Ag
Field capacity (%) 32.5 33.2
Permanent wilting point (%) 13.5 12.5
Bulk density (g/cc) 1.32 _ 1.30
Dats indicated that soil was moisture

retentive. The available moisture of the so0il was 18.0

and 20.7 per cent during 1888 and 1880, respectively.

3.2 Climate and weather

Parbhani is situated at 408 m sltitude, 190

0 47° east longitude and has

16° north :latitude, and 78
tropical climate. The average annual precipitstion
(worked on the basis of last 30 years) of 918 mm is
received in ave€rage number of 70 rainy days mostly
during June to September. The precipitation is assured
for Kharif  season. The mean daily maximum temperature

varies from 29 0C in December to 41 0C in May. The mean
daily minimum temperature varies from 12 0 C in December
to 23 0C in May. The months of July, August and September
are humid and winter is cool. The rest of the period

is dry. Parbhani 1is grouped in assured rainfsall zone.



b1

The weather data recorded at Agricultursal
Meteorological Observatory, M.A.U., Parbhani. during the
period of experimentation are given in Table 3 along -

with normals (1850 to %1980).

The perusal’ of data in Table 3 indicsted lthat
averagde maximum tekperature ‘varied slightly between
seasons. The average &Eximum temperature. progressively
increased with crop life attaining maximum values at the
ripening: phase. Likewise, the average weekly minimum

temperature . . varied between seasons.

. As regards to mean relative humidity (RH>,
there were variations between seasons. It decreased
progressively with increase in crop 1life and again

increased at maturity.

Un}ike the RH, the pan evaporation
progressively ) increasgd with crop life, except that
there was drop nin pan evaporation in the month of
March in the first season and in the month of May in

the second season.

k]

The total precipitation received during the
crop grbwth period varied between sSeasons, it
amounted to 85.5 mm in first season and 110.5 mm in

second Sseason.
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Table 3a. Nean weekly weather parassters for exparisental period.

Teaperature °c Humidity 1
Maxisun Minisua AH. PN, Average
- . evaporation
do. sa/day

1989 1990 Normal 1989 1990 Normal 1969 1990 Normal 1989 1990 Normal 1989 1990 Normal

f 298 293 0.0 107 4.4 123 B 68 N8 N M 2L AT 44 4N
2 294 W.8 .8 12,9 103 133 0 M 7T M 2 M6 LT AL 4L
3 MM N4 36 17 93 138 67 49 88 2 A B9 N4 3B A0
§ 39 M6 M4 4D 90 138 72 76 889 31 2 N5 53 b7 A7
3 3.0 WM.0 2.4 118 11,3 140 68 67 63 18 2 2.3 5.‘6 60 3.2
b A3 NI-WV0 12T 142 M6 W W WY 18 2 .0 b0 63 6
T W3 2.7 M2 12,4 16,0 £3.2 M 3 N4 14 U BT T 1.2 b
8 3.3 0.7 Wb 9.3 11,0 166 A6 36 W2 10 17 2.0 77 69 T3
9 36 N3 346 15,2 M2 176 83 47T U 11 18 21,7 7.8 7.8 8.0
10 35,0 3.0 3.3 17,3 17.0 18.8 %6 4% M4 26 17 M2 9.3 B T.b
i1 34,2 3.4 17.4 174 168 £9.9 &9 .8 20 12 2.3 67 9.3 B
12 3.6 3.8 3.0 20,6 18.4 200 33 .2 20 13 34 7.7 9.9 8.9

4 8.0 38.4 40.1 162 18,7 2.8 M2 M5 19 10 217 119110 10.4

19 401 40.0 416 197 0.0 3.3 %2

38
b

i3 314 3.4 39.5 18 169 220 76 X 414 0 51 U6 50103 9.8
b}
% 0533 § i 4.2 5122186 113
32

16 407 4.9 M2 237 2.2 BT W “7 13 8 229 12.213.8 10.1

17 4.4 423 20 B3I By B8 B AN 23 15 4 2.8 12,6 14,0 10.9
18 39.0 40.7 42,8 24.0 26.2 25.2 & 8. B 0 2.2 156 12,7 12.9

20 M8 N3 128 8.0 261 Ny B

L]

19 423 3.4 8.3 0.0 N0 BB 27 8 WY 8 3 21.9 130 2.3 i
8 8.7 11 M 250 183 10.5 13.1
4]

28 435 3.9 2.3 260 BO S B 0.1 18 42 3.t 192 8.0 13.3
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Table 3b. Mean weekly weather parameters for experimental pericd,

Bright sunshine  Nind velotity Total precipitation - Nusber of Rainy

hriday ka/hr {an) days
Week
sa/day

No. 1989 1990 Norsal 1989 1990 Normal 1989 1990 Normal 1989 1990 Normal
11,0 B4 104 38 40 23 - - 0 - - 0.03
2 107 103 9.9 58 39 25 - - LA - - 007
30103 100 10,2 40 39 30 - - 043 - - 003
§ 102 102 102 5.0 3.6 30 - - 0L - - 010
5 10,8 9.7 104 3.4 31 35 - - 0m - - 007
b 105 10.0 107 49 51 36 - - 02 - - 0.03
7106 10,2 107 53 65 A7 - - 005 - - 0.03
8 10.6 10.6 103 7559 4T - - 072 - - 025
9 103 10.3 105 4.8 &8 45 - - LB - - 02
10 8.8 10,2 100 8.3 60 45 Ao - 260 2 - 0.2
3094 109 97 44 52 4B - - 03 - - oM
1284 99 9.8 68 61 A0 82 - 270 2 - 0.5
13075 10,6 9.8 6B 63 51 288 - 500 1 - 0.4
#1007 109 %6 74063 4B - - 097 - - 0,32
15 107 10.4 9.8 63 b1 53 - - 4B - - 0.5
B 94 M0 99 58I 62 - - W - - 0F
17 106 105 104 BS5 85 63 - - 208 - - . 0.4
18 8.8 100 103 83 7.7 B& 05 &5 077 - 1 035
19 98 64 102 87 9.2 98 - 85 L2 - 2 0.2
0 99 63 %1 134446 106 - - 34 - - 07

2 10,6 8.8 9.2 167 9.9 119

9.7 9.09 - 3 L1
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The bright sunshine hours varied slightly
between seasons. The wind veiocity showed slight
variation between seasons and increased slightly with

each week.

3.3 Previous cropping .
The cropping prodramme followed 1in the
experimental plots for the 1last three years is given in

Table 4.

Table 4. Cropping history

Year Season Plot Bg Plot A3

1986-87 KXKharif Udid-Bajra-Cotton Sorghum-paddy-Soybesn
Rabi Wheat-Safflower- Wheat-5unflower-Pes

Gram
Summer Groundnut Fallow
1987-88 Kharif Arhar Fallow
Rabi - Safflower

Summer broundnut -~
1988-88 Kharif Arhar Fallow
Rabi - Rabi jowar

Summer Present -
experiment

1988-80 Kharif - ) Arhar
Rabi - -

Summer - Present experiment
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3.4 Experimental details

3.4.1 Details of treatments and experimental design
The present experiment . was laid out in

factorial randomized block design in three replications

Comprising 4 groundnut  varieties and 3 depths of

irrigations. The plans of lay out adopted during both the

years are given in fig. 1.

3.4.1.1 Treatment details

I. Varieties II Irrigation Depths
Vi ICGS-11 . D; 6.0 cm
Vo ICGS-21 Da 7.5 cm
Vg ICGS-44 Dg 8.0 cm
Vg4 SB-XI
For all the treatments, irrigation was

scheduled at 0.75 IW/CPE ratio corresponding to

irrigation of Dy at 80 mm CPE, Dz at 100 mm CPE and D3
at 120 mm CPE.

Plot size : Gross : 6.0 x 5.4 m
Net : 4.8 x 3.6 m
Spacing: 30 x 15 cm

'Seed rate : 120 kg/ha.

3.4.1.2 Varietal details

Three ICRISAT varieties i.e. ICGS-11, ICGS-21
and ICGS-44 were studied in this experiment along with
local variety. SB-XI as check. Characteristics of these

varieities are as follows :



¥\Dy AL V,Ps VB, v,0, vi\Djy VP VP,
V4,0, } v. D v, 5, V,D, |RII| 4P V, Dy vV, D, v,D,
Vs VP VaPa VaP3 VaP. Va2 ViP2 Mo
. '
AAA V_‘_D,:_ V‘Dz V.SD,. V"'D: VD, VAD‘ v.D,
L]
v, Dy v, 0, v,D, V,D, | RI| 4“P. v,D, v,D, V,D,
Vv, D, v, Dy V. D, v, D, L v, D, V.0, v\ D, Vi Dy
VD, V4D, V,D, v,D, V4D, v,D, VD, v,0,
v, Dy v, D, v,D, vp, | Rl vo, VD, VD, v,D,
\Q'Ds V4t%. bez- VaP3 Vil V\Py V4Px V4D-a.
i
RESIGN ¢ FACTORIAL RANDOMISED BLOCK DESIGN”
jmm == TP SeM REPLICATIONS 3 THREE
! J:——”M PLOT SIZE: GROSS: 6-0X54M, NET:4:8X 3.6 M
| . _-| _____
l_f:s.om TREAT MENTS IRRIGATION
L.8M YARIETIES DEPTHS
Vy 1C65-1 D1 6-6am \
Vy 1CGS-21 D 75cm
Vy 1C6S-44 D3 9:0cm
V‘ SB-XL

Fig.l PLAN OF LAY OUT .

e A
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1 ICGS-11

It is also known as ICGV 87123. It is spanish
bunch variety and derive its origin ‘from a single
plant sqlection from variety Robut-33-1 (now kngwn_ a
Kadiri 3). ICGS-11 has between 6 to 9 primary branches and
2 to '3 seccndar§ branches. It matures in 120 days in
the post rainy season and has a' shelling turnover of
70 per cent. It has relative tolerence of end-of-season
drought and field tolerence of bud necrosis. It is
photo-period insensitive. It has 25-33 per cent higher

vield potential over SB-XI (Anonymous, 1988s). -

2 IGCS-21
It 1is a cross between Robut-33-1 and NCAC
2688. It is nearly bunch, relatively less .susceptible
to pest and disease and bold seeded. This varie£y is
doing‘well for rainy snd summer season cultivation in
Tamil Nadu and Mgharashtra in researcﬁ trials. It hﬁs
20-25 per cent higher yield .ﬁotential than existing

varieties (Anonymous, 1881).

3 ICGS-44 B

Also known as ICGV-87128; it is a selection
form Robut-33-1, a Spanish bunch variety. Characters are
similar to ICGS-11. It has wider adaptability. ‘It was
released f;r rabi/summer cultivation in Gujrat but  has

become popular 'in Tamil Nadu, Andhra Pradesh and

Maharashtra. It gave 21.0, 23.0 and 24.0 per cent higher
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yvield over J-11, GAUG-1 &nd.GG-2 varieties respectively

(Anonymous, 1888b).

4 SB-XI

It 1is a spanish bunch variety, released for
éultivation in Maharahstra in summer season. It was
evolved at Junagsarh from, & cross Ah 4213 x Ah 4354.
It has average pod yvield of 1300 kg/ha, shelling out-turn
of about 75.0 per cent and hundred Kernel weight of
35.0 g (Anony mous, 1887).

3.4.1.3 Irrigation details

Details of irrigations are presented in Table 5.

Table 5. Irrigation detsails
Treatments IW:CPE CPE Number of Total quantity
ratio (mm) irrigation of water

appliedX applied (mm)

—— - ———— > ———— ————— - ] - —

1989 1980 1989 1880

Dy (6.0 cm) 0.75 80 15 14 900 840
Do (7.5 cm) 0.75 100 13 12 945 870
D3 (8.0 em) 0.75 120 11 10 830 840

¥ Includes two common uniform irrigations of 80 mm
each, one applied as pre emergence and one after gap

filling.
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The cumulative pan evaporation was calculated
" after second c¢ommon irrigation and irrigations were’

scheduled as per treatments.

3.4.1.4 Quantity of water applied

The quantity of water applied in different
plots as per the depth of irrigation .water was
calculatqd as follows
Quantity of water = Plot area x Depth of irrigstion
applied (litres/plot) - (sq m) - {mm)

The net quantities of water applied at each
irrigation schedules were 1944, 2430 sand 2818 1litres
in P1 (6.0), b2 (7.5) and D3 (9.0 cm) depths,

!

respectively.

3.5 Details of cultural operations
Details of cultural operations carried out
in the experimental plots during 1988 and 1980 are

presented in Table 6.

3.5.1 Preparatory tillage

The land was  ploughed 30 cm deep with
plough after the harvest of the previous crop. It was
subseqquently prepared by c¢lod crushing with harrowings
to achieve 1loose and friable seed bed. The stubbles of
previous crop  were collected and the plot was

cleaned.
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Table 6. Schedule of cultural operations carried out on  the
experimental plots during 1989 and 1990

+
—— ——— - -~

Operation Frequency Dates
. 1989 iee0
A. Preparatory
1. Ploughing 1 21-12-88 27-12-89
2. Harrowing . 26-~12-688 2-1-90
27-12-88 3-1-90
28-12-88 4~-1-90
3. Cleaning 1 2-1-89 13-1-90
B.Sowing
1. Lay out 5-1-89 15-1-90
2. Fertilizer application 8—1*89' 16-1-90
3., Preparation of main | 8-1-89 16-1-90
and sub-channels for
irrigation
4. Sowing 17-1-89 22-1-90
C. Post sowing operations
1. Common irrigations 17-1-89 22-1-90
- 30-1-89 5-2-90
2. Gaps filling 30-1-89 3-2=90
3. Hand weeding 13-2-89 16-2-90
28-2-89 3-2-90
4. Hand hoeing 14-2-89 19-2-9Q
5. Spraying of Dimecron 11~-2-89 22-2-90
4~-3-89 15-3-90
Spraying of Mcnoératophos 18-2-89 3-3-90
b. Harvesting I0~5-89 28-5-90
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3.5.2 " Fertilizer application

The fertilizers were applied at the rite of
25 kg N and 50 kg P20s/ha, at the time of sowing as =&
basal application. The fertilizers used were urea (46
per cent nitrogen) and single supefphosphate (168 per

cent phdsphorus).
3.5.3 Seeds and sowing

The seed of groundnut variety SB-XI was

obtained from Co-ordinated Project for Resesarch on -

Water Management, M.A.U., Parbhani, whereas seed of
varieties ICGS-11, ICGS-21 aﬁd ICGS-44 was obtained from
the ICRISAT Centre, Patancheru, Hyderabad during first
vear. In second year seeds obtained from first
vear’'s experimental produce was used. The Kernels were
ireated with Bavistin to prevent the attack of fungal
disesases. Sowing‘was done on January 17, 1989 and January
22, 1990. during first and second year, respectively by
dibblingd two kernels per hill maintaiﬂing 30 cm row to
row and 15 cm plant to plant’ distance. Immediately
after dibbling the seeds, the experimental plot was
irrigated to achieve the uniform germination. Emergence
started 8 days after sowing. The gaps were filled 1in
again by dibbling the two seeds +to maintain required

plant population per plot.
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3.5.4 Intercultivation
Two hand weedings were given, first 30 dsays
after sowing and second about 45 days after sowing.

One hand hoeing was given after 30 days =after sowing.

3.5.9 Preparation of main, sub-channels and guard
furrows
The main &and sub-channels were opened with
the help of ridger before éowing of the crop. The
guard furrows of 1 m size were opened from four sides of
each . plot to prevent lateral moisture movement from one

plot to another.

3.5.6 Plant protection

Two sprayings of dimecron at the rate of 0.05
per cent concentration and one spraying of monocrotophos
at the rate of 0.05 per cent concentration were taken
during both the years to prevent the attack of jassids

and aphids. g ' o

3.5.7 Irrigation application

Two common irrigations, one presowing and
other immediately after gap filling of 60 mm depth each
were applied to all the plot§. Irrigation treatments were
introduced 15 days after sowing. Check beq irrigation
method was adopted. The irrigstion water was spplied
by connecting the hose-pipe to main source (G.I.Pipe

line) of irrigation wsater. The water meter was fitted to
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hose pipe for measuring the water directly in the plot.
Dates of irrigations applied during both the yesrs

are given in Table 7.

3.5.8 Harvesting -

At maturity, border 1lines were harvested first
and thereafter net plots were harvested seperately by
uprooting, the plants. The pods were seperated from the
haulms of net plot plants. The fresh weights of pods and :.
haulms were recorded and - then the plotwise net pods
and haulms were sundried ' separately by spreading them
on threshing yard for about 8 days until constent
weights were obtained. The sundried pods and haulms

were weighed treatmentwise.

3.6 ’ Biometric observations

Observations on height of main shoot and number
of branches per plant were recorded periodically from five
plants selected in each net plot randomelf. Mean number of
pods per plant, mean number of nodules per plant, weight
of dry pods pef plant, mean total dry matter per plant - and
leaf area per plant were recorded from one sample plant

uprooted from each net plot.

3.6.1 Sampling technique

In order to record observations on various
growth characters at diffafent stages, five plants
were selected at random from each net plot. The same

plants were harvested separately for assessing individual

’
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Table 7. and 1990

Dates of irrigations applied during 1989

Irrigations of DI Irrigations of D2 Irrigations of D3

(80 mm CPE) (100 mm CPE) (120 mm CPE)

3:: 1989 1990 1989 1990 -;999 1990
1. 16-2;89 20-2-90 18-2-89 22-2-90 21-2-89  26-2-90
2. 2%-2-89 3~-3-90 4-3-89 9-3-90 12-3-89  13-3-90
3. 12-3-89 13-3-90 21-3-89 21-3-90 1-4-89  23-3-90
4. 23-3-89 21-3-90 7-4-89 29-3-90 12-4-89 6—4-90
8, 7-4-89 29-3-90 13-4-89 11-4-90 21-4-89  1B-4-90
&. 12—4-34 6~4-90 21-4-89 18-4-90 1-8-89  285-4-~90
7. 17-4-89 izjg—vo 29-4-89 24-4-90 12-5-89 3-5-90
8. 24-4-89 18-4-90 9-5-89 I0-4-90 18-5-89  16-~5~90
9. 1-3-89 25-4-90 16-3-89 8-5-90 24-5-89
10, 9-5-89 -30~4-9d 20-5-89 19-5-90
11, 14-5-89 7-5-90 25-5-89
12. 18-5-89 16-5-90
13, 22-5-89

13 + 2 12 + 2 11 + 2 10 + 2 9 + 2 8 + 2
= 198 = 14 =13 m 12 = 11 = 10
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|

. | i
plant vield and recording biometric observations. The
schedule of biometric observations on various

characteristics and aspgcts recorded during the

present investigation is given in Tsble 8.

3.6.2 Growth studies

3.6.2.1  Emergence count

' The number of emerging plants from ﬁet as
well as gross plots were recorded on 10th dsay after
sowing when considerable emergence was noticed and
final emergence count was recorded on 20th day iafter

SoWing. |
3.6.2.2 Final plant count

The final plant stand was recorded at

harvest.

The plant count expressed in per cent as

- Actusl plant coﬁnt/plot

Per cent plant = --=--e—emm—mm x 100
count Expected number of '
hills/plot
The resultant data were subjected to -
*F’ test.

~———

3.6.2.3 Height of plant

The height of the main stem was measurqd - in
{
cm from the base of the plant i.e. ground level to the

base of the last fully opened leaf (base of apex).
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Table 8. Schedule of Biometric observations
Sr. Particulars Frequency Days after Remarks
No. sowing

I. Initial Soil Properties °

a. Mechanical analysis 1 Before sowing
b. Chemical analyesis 1 Before sowing

c. Soil meisture constants :1 Before sowing

11. A. Pre harvest studies

. Emergence count 2 10 and 20 All plants
"in each plot
b. Height of plant (cm) 7 30, 45, 60, 78 Five plants
90, 109 and 120 from each net
plot
c. Number of branches/plant 7 30, 48, 60, 73 'Five plants
90, 105 and 120 from each.net
plot
d. Dry matter/plant (g) 7 30, 4%, 60, 75 One plant
90, 105 and 120 from each
net plot
e Leaf area/plant (sq cm) 7 J0, 4%, &0, 75 One plant
' 90, 105 and 120 from each
net plot
f. Number of nodules/plant 7 30, 43, &0, 73 One plant
90, 105 and 120 from each
net plot
g. Number of pads/plant 4 75, 90, 10% and One plant
120 for first

3 observations
and & plants
at 120 days

h. Final plant count 1 At harvest " All plants
in each

plot.
B. Post harvest studies .

a. Number of filled pods/ 1 At harvest Five plants
plant ) from net plot
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Table 8 continued

b

¢ .Number of one seeded pods/

J.Number of two seeded pods/

i.

J.

IrI

- —-——

Number of
plant

plant

plant

Weight of dry pods
(g/plant)

Weight of dry pods
(q/ha)

Weight of dry haulms
(g/ha)

Shelling percentage

Hundred kernel
(g)

weight

Kernel yield (g/ha)
. Chemical studies
0il percentage ’

%roéein percentage

N,P and K uptake
(Kg/ha)

-

f;oil molisture studies

Statistical analysis
‘F* test

‘t' test

unfilled pods/

1 At harvest

1 At harvest
1 At harvest
1 At harvest
i At harvest
1 At harvest
i At harvest

1 After shelling
b § After shelling
3 After shelling
1 After shelling
1 After shelling

24 hours before and

after each irrigation turn

the treatment.

Simple correlation and regression

Multiple regression
Response analysis

Economic analysis.

Five
from

plants
net plot

Five
from

plants
net plot

plants
net plot

Five
from

Five
from

plants
net plot

,All plants in

pet plot

All plants in
net plot

From sample of
net plot produce

From sample of
net plot produce

From sample of
net plot produce

From sample of
net plot produce
From sample of
net plot produce

From kernels
and haulms of
each net plot.
48 hours

as per
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‘3.6.2.4 Number of branches per plant
Total 'number of branches srising from the
main shoot per plant were recorded on the selected

plants periodically. {

¥

3.6.2.5 Leaf area per plant

* The functional leaves of plant taken for dry
matter studies were éeperated from stem and classified
into three categories i.e. large, medium and small.
Number of 1leaves in each category were counted and
maximum length and breadth of one leaflet from esach
category was recorded. Leaf area per plant was calculated

with the help of formula

Leaf area = ( L x W x factor) X n
Where,
L = maximum length of leaf
¥ = maximum width of leaf at one-third
length from the base of leaf
Factor = leaf area constant for

the groundnut varieties

i.e. for ICGS-11-

H
ICGS-21 ! = 0.8298 (Shelke et &gl. 1988)
and ICGS—44—:‘
SB-XI = 0.7945 (Musande et &l1.1882)
and n = number of leaves

3.6.2.6 Number of nodules per plant
One plant from each net plot was selected
randomely. plants were uprooted carefully without

damaging root system of the plsnt. The roots were then
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carefully washed to remove the sticking so1l
particlesf All nodules on roots were counted snd

recorded.

3.6.2.7 Total dry matter per plant

The plants uprooted for nodulation study were

preserved for recording dry matter accumulation
periodically. The plants selected for biometric
observations were used forb dry matter studies at

harvest. From uprooted plants, the roots were removed
and the leaves, stem portion and pods were seperated and
kept for sundrying in the labelled brown paper bags

o

and later dried in an oven at 60 C until constant

weights were recorded.
3.6.2.8 Number of pods per plant

The total “number of pods .per plsnt were
counted on the same plants which were uprooted for
nodulation study. and st harvest on plants selected for

" biometric studies.
3.7 Growth analysis

The data on growth characters namely height,
leaf ares and dry matter per plant were further anglysed
to work out AGR, RGR, NAR and LAI. Dasatsa on these
gfowth functions were not statisticslly analysed- and

hence 1inferences are based on mean values.
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3.7.1 Absolute growth rate (AGR)

S The rate of increase of a growth varisble
viz.weight of dry matter (W) and héight (H) at the
time (t) is called as absolute growth rate (AGR). It was
measured as differential coefficient with respect to
time. AGR of growth variables viz. height of main shoot
and total dry matter weight .were worked o&t by
following formula (Richards, 1968). |

1 o
AGR = ---- = —-cre—- (for total dry
dt t2 - %1 matter)

Where,

dw = 1incresse in variable

dt = time interval 1in days
3.7.2 Relative ¢growth rate (RGR)

The relstive rate at which 8 plant
incorporates new material into substance 1is mesasured
by relative growth rate (RGR) of dry matter

accumunlation and is expressed mathematically by following

formula :
RGR = (1/w ) (dw/dt)
Where,
w = weight of dry matter already attained by
growing structure
dw = weight of newly incorporated materisl during

the time interval

dt = +time interval in days
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Fisher (1821) pointed out the importsnt
corollary of the exponential funtion sand formulated RGR

based on logged vplues of the growth charscteristics

Wi and W2 are the weights of dry matter 1in g

rd

per plant at the time T2 and T; respectively.

t; -4

time interval in days

. . i
RGR = increase in dry matter weight in g/g/dsy
3.7.3 Het assimilation rate (NAR) :
The NAR represents the photosynthetic
efficiency of 1leaves. It was calculsted by using the

formula given by Gregory (19175

NAR = -------rmmm e
(tg - ty1) (A2 - Ay
Where,
Wo = dry weight of shoot per . plant at the end
W1 = dry weight of shoot per plant at the begining
Az = leaf ares per plant at the end

Ay = leaf area per plant at the begining

(£2 - fl) = time interval in days
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3.7.4 Leaf area index (LAI)

Since the crop vyield.is to be assessed per
unit of ground ares instead of per plant, the leaf
area existing on unit ground area  wsas proposed by
Watson (1852). The measure is known as leaf sres index

and caleculated by following formula :

Leaf area per plant in sq cm

Gfound ares per plant in sq-cm
3.8 Post harvest studies

The plants selected for biometric
observations were used for post harvest studies also.
Post harvest studies included number of filled pods
per plant, number of unfilled pods per plant, number
of one seeded pods, number of two seeded pods,
weight of dry pods per plant, shelling percentage,
hundred kernel weight, kernel yield (gq/ha}, yield of

dry pods (q/ha), yield of dry haulms (q/ha) biological

vield and harvest index.

3.8.1 Number of filled pods
Filled pods on all five observation plants

were counted 'and average was worked out.
3.8.2 Number of unfilled pods

Unfilled pods on all observation plants were

counted and averade was worked out.

3
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3.8.3 Number of one seeded pods.
pods of five observation plants having only 6ne

seed were counted and average was worked out.
3.8.4 Number of two seeded pods

Pods of five observation plants hsving two

seeds were counted sand average was worked out.

3.8.5 Total weight of pods per plant
Pods from all five observstion plants were
dried and weight was recorded in g€ and sverage Wwas

worked out.
3.8.6 Shelling percentage

Sample of one kg dry podé was taken from 'each
treatment gnd hand shelling was done. The weight of
kernel was carefully re?orded. Shelling percentage wWss
then worked out from the weight of kernels and the

weight of %ry pods by the formuls '

weight of kernels
Shelling percentage = —=—-————-cce— x 100
Weight of pods

3.8.7 Hundred kernel weight

One hundred kernels were counted from
shelled pods in each net plot and weight wss recorded

in g.
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3.8.8 Yield of dry pods per hectare

" Pods harvested from each net plot were
dried and cleaned off so0il and weight recorded in kg.
The weight of dry pods harvested from five observation
plants was added in it "and per hectare vield Wa.s

calculated.

3.8.9 Yield of dry haulms
The creeper after seperating the pods in

each plot were sundried and weight was recorded in kg.

3.8.10 Kernel vyield
Kernel yield was calculated from pod yield of
each net plot and .shelling percentage by formnls.

Weight of dry pods x Shelling %
Kernel yield = -------»- -

3.8.11 Total biological yield
Total  biological yield was worked out by
adding the weight of dry pods of each net plot with

weight of dry haulnms.

3.8.12 Harvest index

Harvest index indicated the vielding
ability and efficiency of a crop to produce economic
produce per unit of total biologicsal yield. Harvest
index in different treatments was worked ocut with the

formuls
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Yield of pods/plot

Harvest index = —=——-——-emcaesmmmm e
Yield of total biological product of that
plot (expressed in the same unit)

3.9 . Chemical studieg

3.9.1 Plant analysis -

The plant samples were collected aftérl
harvest and were sundried and ovendried. Grinding was
done with electrically opefated grinder. The ground
plant samples were stored in paper bags and used for

analysis purpose.
3.9.1.1 Total nitrogen

‘ Nitrogden from ©plant samples and kernels
was determined by Micro Kjeldahl’'s method (A.0.A.C.,
1865).
3.9.1.2 Total phosphorus :E

The plant and kerﬁeas sample was digested - in
tri acid mixture (nitric acid, sulphuric acid and

perchloric acidd) and phosphorus was determined

calorimetrically, yellow colour method (Piper, 1966).

3.9.1.3 Total potassium

Potassium 1in plant and kernels was estimated

by flame photometer as described by Jackson (1973).

3.8.2 - 0il content in kernels
Kernels from each: treatment of all three
replications were analysed for oil content .on Nuclear

Magneticc Resonance (N.M.R.).



65 -

3.9.3 Protein content in kernels
For estimating protein content in kernels,
nitrogen percentage was multiplied 'by fasctor 6.25

(A.0.A.C., 1865).

3.10 Soil noistﬁre studies
The soil moisture content of the respective
treatment was determined 24 hours before and 48 hours

after irrigation from 0-30 and 30-45 cm soil lgyers.

3.10.1 Sampling techniques

T Soil samples for moisture studies were taken
with the help of screw sauger. In each treatment soil
sample was taken from one spot selected at random in net
plot area. Then the samples were transfered immediately
to aluminium soil ' moisture boxes #and covered with
polythene sheets to avoid heating and evaporation in
field. Care was taken to avoid sub-sampling and
contamination of the soil from different layegrs during
insertion or withdrawsl of the suger. The so0il moisture
boxes'with samples were transported to the lgboratory for

weighing and drying the samples.

3.10.2 Weighing and drying of samples

The so0il samples from respective depths were
weighed immediately (Wi) and then transferred to a hot
air oven with thermostat control. The samples were dreid

at a temperature of 105°C till constant weight was
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obtained (W3). The loss in soil moisture was expressed

percentage on oven dry weight basis.

S0il moisture percentage = —=-m-———- x 100
(oven dry weight basis) LE]

where,
Wy and W2 are fresh and dry weights

sample respectively.

3.11 Consumptive use of water

The field consumptive use - of water

groundnut in mm was computed py the formuls :

2£; (Egx 0.8 ) Myj - Mzj
CU = i=1l + - x ASI x Di x ER

¥here,

CU = Consumptive use of water in mm

in

of

by

at

Eg = actual evaporation recorded by U.S.A. class A pan
evaporimeter for the period of 48 hours from
scheduling of irrigation

M1j = moisture percentage on oven dry weight basis
first sampling in the 'ith léyer
M2; = moisture percentage on oven dry %eight basis

the second sampling in the ith layer
ASI = bulk density of ith layer (g/cc)
Dj = depth of the soil in ith layer (cm) °

ER = effective rainfall (m)

at
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3.11.1 - Consumptive water use efficiency

Consumptive water use efficiency i.e. Kg of
groundnut pods produced per mm of water per hectasre in

esch treatment was worked ocut by the formula

Y
WUE = --—=-——-

CU
Where;
WUE = consumptive water use efficiency (Kg of pod vyield

per ha per mm)

k' = pod yield of groundnut in‘Kg per ha
ci = total seasonsl consumptive use of water (mm).
3.11.2 Evapotranspiration ratio (ETR)

It refers to the amount of water comsumptively
used (mm) for producing unit amount of dry matter (Kg). It

wss calculsted by formula

«- Totsl seasonsal consumptive use (mm)
ETR (mm/Kg/ha) = ---------ommmmmmmmmm e

Pod vield in Kg/ho

v

3.12 Potential evapotranspiration
?

-

3.12.1 Evaporation

- "|-';

It is %he.process of transformation of water
from ligquid to vapour phase through purely physicsl

process in mm per day, cqlled evaporation.
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3.12.2 " Evapotranspiration
‘ It is the rate of actual water loss per unit
area covered by the vegetation through the transpirsation
from the leaves and evaporation from the soil surface at

prevailing so0il moisture status.

3.12.3 Pqtential evapotranspiration

It is the potential rate of water loss per
unit area of biologically active plant surface through
transpiration and evaporation under unlimited soil

moisture status.

3.12.4 ' Determination of éotential evapotranspiration

(PET)

There are different models of éomputing the
potential evapotranspiration by considering d;fferent
climatic parameters. The model of computing the potential
evapotranspirations are dependent upon the choice' of
weather elements. In the present study the potential

evapotranspiration i was determined by adopting the

following model propésed by Penman (1965).

3.12.5 Modified ?ennan nethod

This moéel assumes that the potential
evapotfanspiration is the lfornation of integrated‘
effect of the radiation (energy) and aerodynsmic {wind‘
and humidity) properties of the atmosphere. This model
accounts for ' tempersture, humidity, wind speed and

bright sunshine hours in establishing the @elationship in
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between . the water requirement of the crop and
surrounding environments (i.e. weather varisbles).

recommended relationship is as’'follows

ETp = C (W. Rn + (1-¥). £ (u). (ea-ed))
Radisation Aerodynamic

term ., term

ETg = Reference crop evapotranspiration in mm/day

its

The

and

in

¥ = temperature related weighing factor
(1-¥) = weighing factor for effect of wind
humidity, dependent upon the temperature sand
elevation
Rn = net radiation in equivalent evaporation
nm/day
f(u) = wind relsted function

U
(u) = 0.27 (1 + ~==--
100
B = wind speed recorded at given height

(2 m above ground level)

{(es-ed) = the difference between the saturstion vsapour

pressure &t mean a8ir temperature and the mean

actual vapour pressure of the air, both in m
bar
C = adjustment factor to compenssate for the effect'

of day and night weather conditions‘
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To find the ETq, the reference crop
evapotranspiration, ET crop needs to be " adjusted for

day and night weather conditions (not required in India).

3.12.6 CropS8fficients (Ke) values
The Kc values of groundnut for various growth

stages at Parbhani were computed by the following

formula
ET (crop)
Ke = -—-----emee
ETg
Where, '
Ke = crop coefficients at various stages
ET (crop) = evspotranspiration or consumptive use of
groundnut in mm i
ETg = reference crop evapotranspiration by
. modified Penman method
3.13 Statistical analysis and interpretation of

1
data -

Data bbtained on  various variables were
analysed by “Analysis of Variance’ method (Panse sand
Sukhatme, 18835). The total variance (Sz) and d.f. (n-1)
were partitioned into different possible sources, The
varigpée due 'Fo replications, varieties, irrigation
ndepihs and interactions were compared with e;ror variance
for finding out “F’ values and ultimately. for éesting
the significance at P = 0.05. The standard errors for the

treatments based on erroy variance were cslculated.
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Wherever, the result was found to be significant,
critical .difference was calculate& for the comparison of
treatment means at 5 per cent 1level of significance
(C.D. at P = 0.05).
3.13.1 Pooled analysis of yield data

The simple technique of analysis of variance
may not be valid under different seasonal conditions, if
the error variance in the seasons are not of the same
order and interaction (treatment x seasons) is also
significantly different. Hence pooled snalysis of pod and
haulm vyield data of three years was carried out as per
method described by Panse and Sukhatme (1885). During the
vear 1889, emergdence of variety ICGS5-44 was not optimum
and this resulted in its 1lower plant density. The
statistical analysis of the yield of dry pods during 1989
was done by using the technique of co-vsriance, ss
described by Chandel (1870), still the true potential of
the variety was not reflected. In view of this the
experiment was again contiued for one more year snd object
was limited only to the extent of yield potential. Three
vears data of dry pod and haulm yield was pooled sand

results presented.

3.14 Correlation and regression studies
3.14.1 Simple correlation studies
Simple correlation coefficient (r) for

ascertaining the nature of relations between dependent
(v) e&and independent varisbles (X;j) were computed between

weight of pods in g per plant (Y) and further mentioned
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indepeﬁdent characters (X3i) for both

the yesrs of

experimentation.
1) Height of plant at harvest (cm) = X1
2) Number of branches per plant = X2
3). Maximum leaf area per plant (sq. cm) = X3

at 105 days '
4) Total dry matter at harvest in g per plant = X4
5) HNumber of maximum root nodules per plant = X5
6) Number of pods per plant at harvest = Xg
7) Shelling percen;age = X7
8) Hundred kernel weight (g) = Xé

The procedure and formulae described by

Snedecor and Cochran (1968) were adopted and

significance was tested.

SP x Y

(s8y x s8x)/2

r

t = X (n-2

(1-r2)1/2

Where,

r = correlation coefficient
Y = " dependent variasble (vield)
X = independent varible

n = number of observations

172
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3.14.2 Simple regression studies

Simple regression coefficient (b) computed for
measuring the magnitude of association between dependent'
(v) and independent (Xi) characters as per the procedure

and formula described by Snedecor and Cochran (1868).

SP . XY '
b= __ 1
ss . x°
The significance of °b° was tested by

applying 't~ test.
b

t = -

sh

The interéepts (a) of these relationships were

calculated.
a=;"bi£1

Where,

§'= mean vyield of pods (g) per plant

bi = regression coefficient of ith characters on y

i& = mean of ith independent character

The value of Y were calculated as :
Y = a + bx

3.14.3 Multiple regression studies

Since the yield of pods g/plant (Y) is the
"resultant of the effect of more than one indepgn@ent
variable (Xn), the relations obtained by simple
regression sanalysis may not furnish so satisfactory

information. Hence the attempt was made to disentagle and

L
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measure the effects of X-variable on pod weight response
(Y) by computing multiple regression coefficients from
both the years of experimentation. The regression

equation of the following type was set-up

Y=1a+ bijX; + baks
The X- variables used for simple regression

analysis’ were included in these studies also.

3.15 Crop response to water and its analysis

' The functional relationship -between the
level of input and corresponding output is called
production function or response function. The output was
related- to the ‘variation in ) the level of single
(irrigation) input factor keeping the other factors at

constant. Thus the response surface was obtsined.

The vyield was taken as a function of water
consumed i.e. Y = F (W). The approptriate form of the
response surface was ascertained by _polynomial test.
Hence the quadratic function was fitted to total yield
of pods (t/hs) as dependent (Y) and consumptive use as
independent (X) factors, by least square method. The
nature of function was as follow§ :

Y +b] (X - X)+by (X-X)2
bgp + bjX + by X°

-
1

Where,
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Y = expected yield in t/hs
Y = nmean vield (t/ha) \
X = quantity of water consumed by plant (in m)
X = mean quantity of water consumed by plant in m
by, bz = empirical coefficients of production function
bg = intercept
3.15.1 Marginal physical product )

Broadly defined, the ' margingl physical
product of the variable input (X3) is the addition of
the total physical -product (TPP) for the unit increase
in the input - X3}, other things remaining the same. It
may be more precisely and regorously defined as the
first partial derivative (slope) of the production

function with respect to Xj.

Thus dy/dxj represents the MPP of Xi

. dy
MPP = —--wu-- = bp + 2b2 Xi
dxj
3.15.2  Added physical product
Y:b1X+b2x2
Y = additional product 1in t/ha

by and by = regression coefficients of production

function

The additional physical product (Y) increases
as levels of (X) factor (input) increases and the mean

1
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vield per added unit of input (Y = dy/dx) attains an

equilibrium state at particular point i.e. the point of

vield potentisal.

!

Il

The maximum level of input for exploitation
of' vield was defineq where the marginal response is
zero and on differentigtion it becone

by

Xnax = N
2bo

3.15.3 Average physical product

.

It is computed by dividing the total added
output by the total variable input. Symbolically Y/Xj
or F (X1,X2, X3, X4) / X3 is the average physical

»

product of input

X3 =(i=1,2,...... n)
Y
APP = -~---- = by + by Xj .
) €1
3.186 Ecouonié analysis of irrigation water

The optimum quantity of input is a function of
the factor and product pricés‘with by sand bg being
constants in production function. As the price of input
factor (Px) increases, the optimum magnitude of factor (X)
declines. On the other hand as the price of product (Py)
increases the optimum level of factor (X; also increases.
Irrigapion being a costly.and major limiting factor in

-crop production (pod vield), the'quantity of water that
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gives the highest yie}d wonld not necesssarily give the
maximum profit. The total .profit is maximum when the
marginal profit is zero, the maximum profitable levels of
input factor (X} coinside with the zeroc marginsl profit
point. This necessiates to work out the optimum level of
water application that would give the maximum profit. The
most remunerative level of water application can be
determined by differentiating the response equation with
respect of water consumed and reequating the resulting
equation to zero.

dv .

-;;— = by Py - 2bgPyx x = Px

by differentiation

XMPR = Px/Py - by 2
_____________ = V = PyV = boPy + bjPyx - baPyx“ - B

2bs :
where,
dv = marginai value product
XMPR = mosf.profitable level of water
Px = price of one unit of water i.e. 100 mm
(125, 150 and 175 Rs./100 mm)
Py = price of on unit of yield i.e. tonne

(10000, 11000 and 12000 Rs./t) of product, by
and bz
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Iv. EXPERIMENTAL FINDIRGS

The summarised data on growth, yield and their
attributes, statistical parsmeters of data and the
critically interpreted results of the present

investigations are presented in this chapter.

4.1 Crop stand

The plant population at eneigence and at the
time of harvest per net plot was counted and converted
into percentage. The percentage was then subjected to
statistical analysis. The data are given im Table 9 for
both the years.
4.1.1 Emergence count

Mean emergence count was 76.80 and 90.73 per
cent during 1988 and 1880 respectively.
Varieties

The emergence count was influenced by varieties
during 1988 mainly becsuse of low emergence of variety
ICGS-44. Reason for less emérgence of ICG5-44 was higher
number of mouldy seeds which was confirwed in laboratory
test at Seed Technology Research Unit, M.A.U. Parbhani.
In veiw of this the dry pod yield of the year 1888 was
subjected to the analysis of co-variance as per the
procedure described by Chandel (1970), and accordingly dry
pod yield of variety ICGS-44 was adjusted. The data in
Table 8 indicated that there was no significant effect of

varieties during second year of experinentation.
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Table 8 . Emergence count and final plant count (per cent)
as affected by varieties and irrgation depths
. 1989 1980
Treatments
Emergence Final Emergence Final
count count count count
Varieties
Vi ICGS-11 88.03~ 86.13 80.76 89.34
V2 ICGS-21 87.98 85.84 80.58 89.42
V3 ICGS-44 54.45 52.982 80.86 89.67
V4 SB-XI  87.98 85.47 90.62 89.28
S.E. = 1.09 1.05 0.71 0.59
C.D. at 5% 3.21 3.07 NS NS
Irrigation Depths |
Dy 6.0 cm 79.74 77.78 80.78 89.49
Dz 7.5 cm 79.43 77.33 80.70 88.34
Dz 9.0 cm _ 78.65 77.56 90.70 89.46
S.E. ¢ _0.95 0.81 . 0.81 0.51
C.D. at 5% ' NS NS NS NS
Interaction
VxD(S.E. t) 1.80 1.82 1.23 1.02
C.D at 5% NS NS NS NS
Gen Mean 76.90 . 77.54 80.73 89.42

-1
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Irrigation Depths

[

During both the years of experimentéiion,
emergence . count was not influenced by irrigation depths.
Interaction

Interaction effects were not significant in
both the years. |
4.1.2 * Final planf count

Mean final plant count dur}ng 1888 and 1880 was

77.54 and 88.42 per cent respectively.

Varieties

Final plant count was not ° influenced
significantly due to different varieties during both the
years, except during 1888, where in there was low final
plant counéﬁ?g?) variety 1ICGS5-44 because of its low

energence as described earlier.

Irrigation Depths

Different depths of irrigation did not
influence final plant count during “iboth’ the years.
Interaction

‘Intaraction effects were not significaﬁt in any
of the years. ' \
4.2 Biometric growth parameters !
4.2.1 Plant height |

Data ‘on mean height of plant(in cm) coliec;ed

at various growth stages are presented in Tables 10 and

11 for 1988 and 1890, respectively. .



Table 10, Mean heigﬁt’(cm)/plant as affected by varieties

81

irrigation depths during 1989 énd

---------- - Period in days o
Treatments :

30 43 &0 73 90 105 120
Varisties
vy I1Ce8-1t 3.46 8.36 12.24 14.97 17.43 17.85 18.21
Vo ICBS-21 3.37. 8.17 11.684 15.49 18.08 18.38 18.68
Vx ICB8-44 ~ 4,07 7.46 10.72 13.71 16.30 16.88 17.29
Vg 8B-XI 6.37 11.39 16.12 18.41 20.09 20.52. 20.76
S.E. % 0.18 0.37 0.39 0.39 0.40 [ 0.37 0.37
C.D. at 5% 0.354 1.08 1.16 1.13 1.18 1.09. 1.09
Irrigation Depths )
Dy 6.0 cm 5.31 B.4&48 12.64 18.76 18.22 18.61 18.91
Do 7.3 cm 3.42 8.98 13.03 15.81 17.95 i8.93 1i8.78B
Dx 9.0 cm 5.21 9.03 12.50 15,35 17.76 1B.19 18.51 -
S.E. & 0.16 Q.32 0.34 0.33 0.38 0.32 0.32
Cc.D. at 8% NS N8 N8 NS NS NS NS
Interaction -
V x D.(B.E. +) 0.32 0.464 0.69 Q.67 0.49 0.63 6.64
C.D. at 5% N8 NS NS N8 NS NS NS
;;"i Mean 5.55—“ 8.89 12.73 15.64 17.968 18.41 18.73
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Table 11. Mean height (cm)/plant &8 affected by varieties and
irrigation depths during 1990

Period in days

Treatments <o e e e e e e e e
30 45 60 75 90 105 120
Varieties
vy 1CBS-11 5.95 9.85 14.78 17.21 19.97 20.35 20.55
Vo ICGB-21 5.76 9.99 14.96 17.04 1B.95 19.42 19.94
Vg ICBS-44 5.78 9.47 13.79 16.99 18.29 18.87 19.06
Vg 8SB-XI 5.88 10.80 16.76 20.04 23.52 24,00 24,17
S.E. + 0.44 0.42 0.41 0.58 0.38 0.69 0.69
C.D. at 5% NS NS 1.19 1.70 1.12  2.04 2.04
Irrigation Depths
Dy 6.0 cm 8,76 10.00 14.97 17.31 19.93 20.46 20.64
Dp.7.% cm 5.83 9.92 185.26 18,07 20.27 20.71 21.10
Dx 9.0 cm 5.91 10.15 14.99 18.09 20.35 . 20.81 21.06
S.E. + 0.38  0.36 0.353 0.49 0.32 0.60  0.60
C.D. at 5% NS NS NS N8 NS NS NS
Interaction
V x D.(S.E. +) 0.76 0.73 0.70 0.99 0.65 1.20 1.20
C.D. at 5% ° NS NS NS NS NS NS NS
Ge 10.03 15,07 20.18 20.91 20,93

Gen. Mean 89.83

17.82
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The* plant height was found to increase

progressively till maturity. The increase was
(upto 30 days)

comparatively slow during early periodtof crop growth,

rapid during 45~-80 days, and slow the;eafter during

both the vears. In general, the ﬁeight was more in

second season.

Varieties

‘ The plant height was signficantly affected
due to different .varieties at all stages of growth in
first season. In the year 1890, however, differences in
plant height were significant only at 80, 75, 90, 105

and harvest. .

In first year variety SB-XI recorded
significantly higher plant height over all other
varieties at all stages of growth. Varieties ICGS-11 and
ICGS-21 were statistically at par with each other
throughout the - growth period, being significantly
superior to ICGS-44 at 30 and 75 days whereas they
were at par with latter at 45 and 120 days. At B0 days
ICGS-11 was significantly superior to ICGS-44 sand at
subsequent stages of 60 and 105 days, 'ICGS-21 was
significantly taller than ICGS-44. In the year 1880, the
differences in plant height were not significant in
initial stage upto 45 days, at latter stges ~SB-XI
recorded significantly more élant height as compared to

other varieties under test. Amongst other varieties viz,
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ICGS-11, ICGS-21 and ICGS-44 were st par with: each
other at 80, 75, 105 and 120 days. At 90 days, _ h&wevep,
ICGS-11 recorded significantly wmore height 45 CONGPﬁVﬂé t@
ICGS-44, being at par with ICGS-21.

Irrigation Depths
The plant height was not significantly
influenced by various depths of irrigation during both

the vyears of experimentation.

~

Interaction
There Was not significant effect of
interaction of varieties and irrigstion depths on plant

height in both vyears throughout the growth periods.

*

4.2.2 Number of branches per plant

Data on mean number of branéhes per plant
recorded at various stages in 1988 and 1880 are shown
in Tables 12 and 13 respectively. Data revealed that
rate of inpreise in mean number of branches was
relatively higher upto 45 days. It was gradual
thereafter upto 80 days. Then onwards,mean number of

branches remained more or less constant.

Varieties .

In 1888, variety SB-XI recorded significantly
higher number of branches over other three varieties
from 60 days onwards. In initial stage at 30 days it
was at par with ICGS-11 and ICGS-21. Both  these
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Table 12. Mean number of branchen/plani as affected by varieties
and irrigation depths during 198 ’

—— . Al S W el WS Gy e Sop B e G e et W

8.06
7.70
7.08
9.23
0.16

¢.49

7.71

8.380
7.82
0.14

0.42

Treatments e e e e e e e e e e i e
30 43 60 75 90 | 103

Varieties |

Vy 1CGS8-11 2.09 5.11 5.49 7.01 7.66 7.91

Vo 1068-21 2.17 4.27 5.38 6.19 7.03 {%7.41

Vx ICGS-44 1.% 2.%0 4,138 5.06 65.37 6.89

Vg 8SB-XI1 2.17 3.89 6.18 8.02 8.46 58.84

S.E. + 0.0A 0.88 0.12 0.22 0.21 0.18

C.D. at 3% 0.18 1.62 0.38 Q.66 0.63 0.55

Irrigation Depths

Dy 6.0 cm 1.93 3.79 4.98 6.28 7.09 '7.48

Dy 7.5 cm 1.98  3.61  6.01  7.33  7.91  8.27

Dx 9.0 cm 2.01 4.43 4.94 65.13 7.12 7.54

8.E. ¢ 0.03 0.47 0.10 0.19 0.18 0.16

€C.D. at 9% N8 NS 0.31 0.39 0.35 0.48

Interaction ;

vV x D.(B.E. ) 0.10 0.98 0.21 0.39 0.37 0.32

C.D. at 3% NS NS 0.62 NS NS NS

Gen. Mean  1.98 3.94  8.30  6.57  7.38  7.76 8.01
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Table 13. Mean number of branches/plant as affected by varietias

and irrigation depths during 1990

Period in days

Treatments

%0 45 60 75 90 105 120
Varieties
vy ICBS-11 2,07 3.29 4.42  6.14  6.80  7.42 7.42
Vz ICES-21  2.15  3.16  4.03  B5.39  6.30  6.65 6.65
Vx ICBS-44  2.06 3.54 4.38  6.17  6.B6  7.56  7.56
Vg4 8B-XI 2.13  3.47  4.80  6.71  7.35  7.65 7.5
S.E. + 0.05 0.13  0.11  0.12  0.i18  0.17 0.17
C.D. at 5% NS NS 0.32 0.37 0.55  0.50 0.50
Irrigation Depths
D, 6.0 cm 2.04 I.33 4,52 6.26 .89  7.43  7.43
D, 7.5 cm 2.15 3.35  4.60 .24  7.12  '7.54 7.54
Dx 9.0 cm 2.08  3.42  4.25  5.80 6.48  6.98  6.98
S.E. + 0.04 0.11  0.09 0.10 0.16 0.14 0.14
C.D. at 5% NS NS 0.28 0.32 0,48  0.43  0.43
Interaction -
V x D.(B.E. +) 0.09 0.22  0.19  0.21 0.32  0.30 0.30
C.D. at 3% NS NS NS NS NS NS NS
Gen. Mean 2.09 3.37  4.46 .10  6.83 7.32  7.32

1 G G W) TIRO SAmE W SR G W VMRS PG N R Gk s WA RS G (s Send Gt W
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varieties were at par in respect of number of branches
per plant, throughout the growing period except at 7§
days when ICGS-11 recorded significantly more branches
when compared with ICGS-21. Variety 1ICG5-44 reéorded
significantly lower number of branches as cogpared to
other varieties throughout the growth period, except at

105 days, when it was at par with ICGS-21.

In second year the mean differences in number
of branches of different  varieties were ﬂot
significant upto 45 days, At 60 and 75 days SB-XI
recorded significantly higher number of branches over
rest of the varieties, except ICG5-44 at 60 days,
when it was at par with the latter. At later stages
from 90 days onwards, ICGS-11, ICGS-44 as well as SB-XI
were at par Qith ech other being significantly

superior to ICGS-21.

Irrigation Depths

Mean ~ number of braﬁches per plant was not
influenced significantly. in initial stages upto 45
days due to various irrigation depths. During the first
year applicatign of 7.5 cm of irrigation depth
significantly enhanced the number of branches per plant
as compared to other depths which were at par with each
other. In second year of experimentation lower
irrigation depths of 6.0 and 7.5 ‘onms were
statistically at - par with each other from 80 days to

120 days after sowing. The depth of 7.5 cn was
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significantly superior to 8.0 cm at all these stages.
However, 6.0 cm depth was superior to 9.0 cnm at 60,
75, 105 and 120 days, being at par with it only at

80 days.

Interaction

Interaction effects of wvarieties and
irriéation depths were non-significant at different
growth stages during both the years except at 60 and
120 days during 1989. The relevant data are presented in
Table 14 and 15, respectively.

Table 14. MHean number of branches per plant as influenced

by interaction of varieties and irrigation
. depths at 60 days in 19889.

Varieties/Depths Dj Dg D3 ‘
(6.0 cm) (7.5 cm) (8.0 cm)
Vi (ICGS-11) 5.33 8.53 ' 4.60
Va2 (ICGS-21) - 5.03 6.47 4.83
V3 (ICGS-44) '3s.80 4.23 4.43
V4 (SB-XI) 5.63 6.80 8.10
S.E. + =0.21 C.D. at 5% = 0.62

Data presented in Table 14 revealed that
under constant depths of 6.0 &and 7.5 cm varieties ICGS-
11, ICGS-21 and SB-XI were at par with each other and
significantly superior to ICGS5-44. At higher depth of

8.0 cm, variety OSB-XI recorded significantly higher
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number of branches over rest of the varieties which
were at par. Data would further reveal that varieties
I1CGS-11, ICGS-21 .and SB-XI produced significantly
higher number of branches witﬁ 7.5 cm irrigation depth
as compared to 6.0 om. Mean number of branches were
significantly reduced in 8ll these varieties with
highest depth of irrigation (8.0 cm)-

Table 15. Hean number of branches per plant as influenced

by interaction of varieties and irrigation
depths at 120 days in 1889,

Varieties/Depths Dy D2 D3

(6.0 cm) (7.5 cm) (8.0 cm)
vy (ICGS-11) 7.80 8.46 - 8.10
Vv, (ICGS-21) 7.30 8.50 7.30
V3 (I1CGS-44) 7.40 6.83 7.00
V4 (SB-XI) 8.56 10.23 8.980
S.E. £+ =0.29 C.D. at 5 ¥ = 0.85

It would be evident from data in Table 15 that
variety SB-XI produced significantly higher number of
branches .as compared to rest of the varieties with all
the irrigation depths, except variety 'ICGS5-11 with 8.0 cm
depth which was at par - with the former. It would be
further seen that variety ICGS-44 was not significantly
influenced by various irrigation depths whereas other

varieties produced significantly higher number of
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branches with 7.5 cm irrigation depth as compared to 6.0
cm. Further increase in depth of irrigation tended to
reduce number of braqchea per plant, =zs compa;ed to

|
7.5 cm depth. . '

4.2.3 Leaf area in sq cm per plant

Leaf area recorded in sq cm/plant at various
stages in both the seasons are shown in Tables 16 and
17 and. depicted in fig. 2. In general, increase in leaf
area was very slow upto 45 days, fast from 45 to 80
days, marginally increased upto 105 days and decreased
thereafter in both the seasons.

Varieties .

Mean leaf area was significantly affected by
varieties throhghout the growth period except at 30 days
during first season. Varieties ICGS-11 and ICGS-44 were
at par and significantly superior to ICGS-21 and SB-XI:”
Varieties ICGS-21 and SB-XI weré at par with each other
from 45 days qnwards upto 120 days except at 860 days
when former was significantly superior to 1latter.

During second season, the trend was more or
less similar, ICGS-11 and ICGS-44 being at par and
significantly superior to other two varieties. The
vareities ICGS-21 and SB-XI were at par with each
other except at\ 75, 80 and 105 days when ICGS-21 had
Pproduced significantly more leaf area as compared to

SB-XI.
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Table 16. Mean leaf area in mgq cm / plant as affected by’
varieties and irrigation depthe during 1989

Period in days

Treatments - - - e e e
30 48 &0 738 90 105 120

Varieties ’

Vy ICB8-11 197 IBF . 10463 1712 2360 2470 2343
Vo ICGE-21 ige 324 998 1540 - 2052 2110 1923
Vx I1CG8-44 208 407 1048 1665 2228 2394 2272
Vg 8SB~XI - 179 341 840 1478 1954 2081 1917
S.E. + B 17 31 38 39 48 43
€C.D. at B% NS 30 92 113 113 141 126

Irrigation Depths

Dy 6.0 cm 193 369 983 1619 2171 2282 2149
Dy 7.5 cm 192 362 1087 1704 2230 2361 2209
Dx 9.0 cm 192 363 888 1472 2019 2125 1982
S.E. + | 6 14 27 33 4. 41 37
C.D. at 5% NS NS 79 97 100 122 109
;nt-raction - '

V x D.(S.E. +) 13 29 84 66 68 . 83 74
c.D. at 5% NS NS NS NS NS NS NS

Gen. Mean 192 365 986 T 1598 2144 2256 2113
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Table 17. Mean leaf area in sq cm / plant as affected by
varieties and irrigation depths during 1970.
- Period in days
Treatments -
30 45 60 75 0 103 120
Varieties
vy I1CGBS-11 240 419 1168 1763 2430 28510 2410
Vo 1CG8S-21 212 378 893 1435 21293 2170 2053
Vx ICGS-44 2638 430 1202 1874 2470 2543 2427
Vg SB-XI © 189 353 03 1320 1910 1994 1908
S8.E. + 14 27 37 30 45 38 62
C.D. at S% 42 80 - . 109 0 132 111 182
Irrigation Depths
Dy 6.0 cm 225 392 1063 1618 2254 2320 2219
Do 7.5 cm 228 399 1048 173& 2359 2432 2333
Dz 9.0 cm 228 392 1011 - 1458 2088 2160 ?045
S.E. % 12 23 32 26 39 32 53
C.D. at 5% NS NS NS 78 114 & 157
Interaction )
V x D.(B.E. +) 25 47 64 53 78 65 107
c.D. at 5% NS NS NS NS NS NS NS
Gen. Mean 226 394' 1041 1602 2233 2304 2199

- — . S T - —
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Irrigation Depths

During the year 1989, the differences " in
leaf area/plant were not significant upto 45 days after
sowing. From 60 days onwards 6.0 9nd 7.5 cm irrigation
depths were at par with each other and significantly
better than 8.0 cm depth in préducing leaf area  per
plant. Both these depths produced .significantly higher
leaf area than that of 8.0 cm depth.

The differences in leaf area could not reach
to the level of significance upto 80 days in the year
1980. At 75 days, 7.5 cm depth recorded significantly
more leaf area than that of 6.0 em. Both theée depths
were at par with each other from 75 days onwards,

‘producing significantly higher leaf area than that of
9.0 cm depth.
Interaction

At none of -the growth stages, in both the
years interaction effects were significant.
4.2.4. Rumber of pods per plant

Data on mean number of pods/plant at various
stages for both the seasons are given in Tables 18 and
18. The mean number of pods/plant at 75 days were 13.74
and 18.53 during' 1989 ané 1880 respectively. At harvest
mean number of pods/plant were 18.85 and 26.30 in 1989
and 1880 respectively.

Varieties
The varieties differed significantly  amongst

themselves in producing mean number of pods/plant from
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Table 18. Number of pods/plant as affected by varieties and\\
irrigation depths during 1989.

Period in days

Treatments : -

73 90 105 120
Varieties l
Vi 1C68—-11 o 15.83 18.26 19.69 20,98
Vo 1CG8-21 \ 14,24 16.83 17.51 18.73
Vs 1CG8-44 1X.90 17.0% i8.08 19.47
Vg SB-XI 11.00 13.76 15.21 16.64
S.E.- + . 0.88 0.83 1.50 Q.64
C.D. at 5% 2.59 2,45 NS 1.89
Irrigation Depths
Dy 6.0 cm ° 13.95 16,86 17.76 19.17
Do 7.% cm 14.85 17.81 19.22 20.5%8 .
Dx 9.0 cm _ 12.43 18.04 15.89 17.15
S.E. & 0.76 0.72 1.29 0.55
C.D. at 5% NS 2.12 NS 1.63
Interaction ‘
V x D (8.E.+) 1.83 1.44 2.60 0.11
C.D. at 3% N8 N8 NS NS

Gen. Mean 13.74 16.47 17.62 18.95
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Table 19, Number of podas/plant ams affected by varieties and

Period in days

Treatments =  ————emcmcmmm e e e ——

73 90 108 120
Varieties
Vi ICGS-11 20.87 23.86 26.87 28.56
Vo 1C6S-21 16.40 19.72 22.66 24,65
Vx 1CG8-44 21.93 - 25.28 27 .68 29.41
Va SB-XI - 14,92 17.97 20.41 22.60
B.E. + . 0.95 0.59 1.13 0.47
C.D. at 5% 2.80 1.73 3.31 T 1.39 .
Irrigation Depths
Dy 6.0 cm 18.81 22,08 24.44 26.58
Do 7.3 em ’ 20.84 23.28 26.35 28.39
D3‘ 9.0 cm 16.24 19.74 22,20 23.938
S8.E. + 0.83 0.81 0.97 0.41
C.D. at 5% 2.43 1.50 2.86 1.21
Interaction -
V x D (B.E.+) 1.66 1.02 1.95 0.82
C.D. at 5% NS NS NS NS

Gen. Mean 18.53 21.70 24 .39 26.30

L gy
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75 days upto harvgst in both the years, except, at 108
\days after sowing in the 1989. During the vyear 1889,
varieties ICGS-11 and ICGS5-44 were at par with each
other at 75 and 90 days and at harvest producing
significantly more number of pods than that of SB-XI.
Both these varieties were at par with ICGS-21 at 60,
75 and 980 days nhereas,. at harvest ICGS-11 was
significantly superior to ICG5-21 which in turn was at
par with ICGS-44. Variety ICGS5-21 also‘ produced
significantly higher number of pods as compared to ©SB-
XI throughout the season.
During. the year 1980, varieties ICG5-11 and

ICGS-44 were again at éar with each other throughout the
growth period, being significantly superior to remaining
two varieties. Variety ICGS5-21 produced siénificantly
more number of pods than that of SB-XI at so‘izg'xfdaf
harvest, being at par with the same at other growth
stages, )

Irrigation Depths

The various irrigation depths did not deviated

significantly at 75 and 105 days during 1989. At 90
days as well as at harvest depths of 6.0 and 7.5 cnm
were at par with each other. Application of 7.5 cm
‘depth was significantly superior to 9.0 cm at both
these stages, whereaé, 6.0 cm was significantly superior

to 8.0 cm only at harvest, being at par with it at 90

days. During the year 1880 also 7.5 and 6.0 cm depths
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were ;t par from 75 to 105 days after sowing. At
harvest 7.5 om depth was significantly superior to 9.0
cn depth at’ all the stages except at 105 days, when
6.0 cm was_at par with 8.0 cm.
Interaétion

The interaction effects of varieties and
irrigation depths were not significant at any of the

growth stages during both the years of experimentation.

4.2.5 Number. of nodules per plant
Pata recorded on nean number of
nodules/plant a§ various stages of crop growth

during 1888 and 1880 are presented in Tables 20 and 21
respectively and depiéied in fig. 3. Mean number of
nodules per plant increased gradually upto 80 days
from sowi;g in both the years when an average number of
130.089 and 133.89 nodules were recorded in 1988 and
1980 respectively. There was gradual decrease in mean
nunmber  of nodules thereafter upto harvest. Mean number
of nodules recorded at harvest in 1989 and 1980 were
77.19 and B1.16 respectively.
Varieties

During the year 18889, varieties ICG5-11 and
ICG5-44 were at par with each other and produced
significantly higher number of nodules asl compared to
ICGS-21 and SB-XI throughout the growing season from
45 days onwards. Amongst latter two varietie 'ICGS—Zl
was significantly superior to SB-XI at all the

stages of crop growth.
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Mean number of nodules/plant as affected by varieties
and irrigation depths during 1989.

o ) Period in days
Treatments

30 43 &0 75 {0 120
Varieties
Vi ICB8-11 16.67 31.45 o8.20 ‘108.33 147.21 858.22
Vo 1ICB8-21 185.21 26.24 435,23 92.74 125,31 78.31
Vx 1C68-44 15,75 J0.11 96.392 111.66 142,22 80.13
Vg B8B-XI 14.97 22.61 38.11 79.82 105,62 65.20
S.E. + 0,58 1.16 2.22 2.18 2.24. 1.70
C.D. at 8% NS 3.40 6.51 6.39 . &6.87 4.99
Irrigation Depths
Dy 6.0 cm 13.89 2?.10 32.08 101.84 1X3.72 79.5
Do 7.5 cm 15.46 28.31 99.21 110.92 145.09 1.9
b3 9.0 cm 15.89 27.19 37.258 81.42 111.46 59.3
S.E. ¢ 0.49 1.00 1.92 1.89 1.958 1.4
C.D. at 5% NS NS 85.63 - 5.34 3.57 o
Interaction
V x D.(B.E. *) 1.02 2.00 .88 3.78 3.89 2.94
c.D. at BS% NS NS N8 N8 NS NS
Genj”;ean 15.65% 27.60 49.51 98.06 130;0; 7;.1h




Table 21. Mean number

99

nodules/plant as

affected

89.34
72.26
95.74

67.11

7]

.48

10.21

84.20
71.19
68.10

3.02

8.86

6.04

NS

Treatments e e e e e e e e e e e e e e e e
30 45 60 75 90 108
Varieties
v, I1CBS-11 18.11 32.38 59.23 110.34 145,66 103.28
Vo ICGS-21. 14.27 30.51 55.42 98.21 119.46 95.30
vy ICBS-44 15.92 37.22 6B8.52 123.18 158.73 121.38
Vg SB-XI 13.45 28.24 48.73 85.73 110.81 89.16
S.E. + 0.61 1.11  2.39  2.89  1.48  2.26
C.D. at 5% Ng  3.26 7.01 B8.48  4.34  6.63
Irrigation Depths
D, 6.0 cm 14.69 32.27 -68.85 107.61 138.53 105.60
Dy 7.5 cm  18.02 31.95 57,91 119:36 150.80 116.13
D3 9.0 cm  14.34 32.19 47.47 86.12 111.67 B5.11
8.E. + 0.53 0.96 2,07 2.50 . 1.29 1.9
C.D. at 5% NS NS .07 7.3%3  3.78  5.75
Interaction )
V x D.(8.E. %) 1.13 1.91  4.13  5.00 2.57 3.91
C.D.-at 5% : NS NS NS NS  7.54 NS
__________ 14. .14  57.98 104.36 .28

Gen. Mean 14,69 32.14

133.67 102.28 8l1.16
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As observed in 1988, during second vyear also
the differences in wmean number of nodules per plant
reached to the level of significance from 45 days onwards.
The dats revealed that variety ICGS-44 produced
significantly more number of nodules as compared to rest
of the var%eties except at 120 days when it was at pat
with ICGS~11. The variety iCGS—ll was at par with ICGS-21
at 60 days af?er sowing after which mean number of nodules
recorded by former were signigicantly more than latter.
However, variety ICG5-21 wss at par with SB-XI at 45, 60,

105 snd 120 days after sowing.
Irrigation Depths

The mean number of nodules' per glaht were
significantly influenced by various irrigation depths only
from 60 days onwards in both the yesars. -In first year of
investigation, irrigstion depth of 7.5 om produced
significaptly higher number of nodules as compared to 6.0
88 well as 8.0 cm, through&ZL the growth period. Amongst
latter two treatments, 6.0 cm depth was significantly

superior to 8.0 cm.

Puring second vesr, st 60 dasys, lower depth of
6.0 cm produced significaptly higher number of nodules

per plant as compared to remsining two depths.
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From 75 days onwards, the trend was more or less
similar to that of esarlier year, 7.5 cm producing
significantly more nodules as compared to other two
depths, except at 120 days, when it was at par with 6.0
cm. Both the lower depths were significantly superior

to 9.0 cm throughout drowing season in both the yesars.
Interaction . y

The interaction effects of varieties and
irrigation depths were not significant at any of the
growth stages in both the years, except, at 90 days
during 1880. The relevant data are presented in Table
22.

Table 22 . Mean number of nodules/plant. as influenced

by interaction of variéties and irridation
depths at 90 days during 1990.

Varieties/Depths Dj D2 Ds
(6.0 cm) (7.5 cm) (8.0 cm)

Vi (ICGS-11) 150.11 168.34 118.28

V2 (ICGS-21) 120.33 136.87 . 101.18

V3 (ICGS-44) 163.23 180.67 132.34

V4 (SB-XI) 120.30 117.30 94.93

S.E. + = 2.57 C.D. at 5 ¥ _= 7.54

The daga presented in Table 22 revealed that
nean number of nodules of all the varieties except SB-XI

significantly increased with increase in depth of
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irrigation upto 7.5 cm. As regards SB-XI the number of
nodules were at par with 6.0 cm as well as 7.5 cm
irrigation de;th. I; will be interesting to néte that
variety ICGS-44 recorded significantly higher number of
nodules at all the irrigation depths as compared to
other varieties. This was oclosely followed by variety
ICGS-11. Varieties ICGS-21 and SB -XI were at par with
8.0 and 8.0 cm irrigation depths, former being

significantly superior at 7.5 cm depth.
4.2.6 Weight of dry pods per plant

Data on weight of dry pods in g/plant are
presented in Tables 23 and 24 for the year 1888 and 1880
respectively. The weight of dry pods was gsignificantly
affected due to varieties and irrigation depths

throughout the growth period in both the years.

Varieties

-

‘ Variety ICGS-44 recorded significantly more
dry weight of pods at all stages of growth in 1989
over varieties ICGS5-21 and SB-XI, however, it was at
par with variety ICGS-11 at all stages except at 75
days, where, ICGS-44 recorded significantly higher pod
weight over ICG5-11. Variety ICGS5-21 was found to be
significantly superior to SB-XI, which recorded lowest
weight of dry pods at all stages of crop growth.
During second year, the trend of weight of pods was

$



103

Table 23. Weight of dry pods (g/plant) as affected by
varieties and irrigation depths during 1989.
- Period in days
Treatments —— —— —— - -
73 90 105 120
Varieties
Vi ICGBS~-11 10.23% 12.84 14.84 16.86
Vo 1£68~21 9.10 ‘11.32 12.91 14,63
Vx ICG8—-44 11.31 12.73 14.358 16.24
Vg 8B-XI 7.20 8.65 ?.63 10.69
S.E. +. 0.26 0.15 0.19 0.65
C.D. at 8% 0.76 0.44 0.56 1.94
Irrigation Depths |
Dy 6.0 cm ?.58 11.8X 13.41 14,67
Do 7.5 cm 10.72 12.07 13.857 16.27
Dx 9.0 cm 8.09 10.03 11.98 12.88
S.E. + 0.22 0.13 0.16 0.56
C.D. at 3% 0.63 0.38 Q.47 1.68
Interaction
V % D (8.E.%) .45 0.27 .33 1.12
C.D. at 5% 1.3 NS 0.97 NS
Gen. Mean ?.446 12.98 1;.61

- B S W ot TS O R e S TR VUSE Gt S S G G S Gt S Y W



Table 24. Weight

104

dry pods

{g/plant) as

affected by

varieties and irrigation depths during 1990.
T Period in days
Treatments ——

78 90 105 120

Varieties
Vi 1Ces-11 11.34 13.63 16.41 20.49
Vo 1CB6-21 9.98 11.87 13.22 i8.08
Vx ICG8-44 11.72 13.93 16.84 20,68
Vg SB-XI 9.37 11.12 13.16 17.43
8.E. + 0,17 0.12 0.16 Q.53
C.D.at 3% 0.49 0.35 0.47 1.58
Irrigation Depths
Dy 6.0 cm 10.88 13.49 15.95 19.16
Do 7.5 cm 11.56 13.94 16.11 20.78
Dx 9.0 cm .06 10.48 12.66 17.89
S.E. # 0.138 0.10 .14 0.46
C.D. at 3% 0.44 0.29 0.41 1.36
Interaction
V x D (8.E.+) 0.21 0.20 0.28 0.93
C.D. at 5% 0.85 NS 0.82 N8
Gen. Mean 10,30 12.64 14.91 19.17
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similar to that of 1989, except that of weights of 75 days

when ICG3-44 snd ICGS-11 were at par.
Irrigation Depths

During the yesr 1883, irr;gation depth of 7.5
cm was significantly superior to 6.0 cm ét 75 dﬁys in
recording ‘weighi of dry pods. From 80 days onwards upto
120 days both these depths were st pat with each other.
Both the trestments were significantly superior to higher
depth of 9.0 cm except at 75 days when 6.0 cm was at par
with 8.0 cm. In the second year of investigatiqn, weights
of dry pods were significantly higher due to sapplication
of 7.5 cm depth of irrigstion ss compared to 6.0 and 9.0
cm except at 105 days when 7.5 and 6.0 cm werre at' par.
Application of 6.0 cm depth of irrigation was
significantly superior Lo 9.0 cm st all the stages of crop

growth.
Interaction
Intersction effects of varieties snd irrigstion

depths were evident at 75 snd 105 days in both the vyears.

The relevant dats sre given in Tsbles 25, 26, 27 and 28.
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Table 25. Weight of dry pods in g/plant as influenced
by interaction of varieties and irrigation
depths at 75 days in 1988.

Varieties/Depths Dy Do ‘ D3
(6.0 cm) (7.5.cm) (9.0 cm)
Vi (ICGS-11) " 10.75 11.82 8.32
- Vo (I1CGS-21) 8.11 10.21 7.98
V3 (ICGS-44) 10.73 12.68 10.52
V4 (SB-XI) 7.71 8.35 5.54
S.E. £+ = 0.45 C.D. at 5 ¥ = 1.3?

Data presented in Table 25 would reveal
that weights of dry pods of varieties ICGS-11, ICGS-21
and SB-XI were significantly higher with 6.0 and 7.5 cn
depths of irrigation’. which were at par with each
other, but significantly superior to higher depth of 8.0
cm, however, in iCGS-Zl, 8.0 and 9.0 cm depths were
also at par. Variety ICGS5-44 produced significantly
higher weights of dry pods with 7.5 cm depth as
compared to other two depths which were at par.

Table’ 268. Weight of dry pods in g/plant =as influenced

by intersction of varieties sand irrigation
depths at 105 days in 1989.

Yarieties/Depths Dy D2 D3
' (6.0 cm) (7.5 cm) (8.0 cm)
Vy (ICGS-11) 15.13 15.62 13.77
Vo (ICGS-21) 13.12 13.52 . 12.08
V3 (1CGS-44) 15.66 | 14.93 13.15
V4 (SB-XI) 9.74 10.21 8.94

S.E. £+ =0.33 C.D. at 5 %X = 0.97
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Data would reveal that in cagse of =all tﬁe
varieties higher irridgstion depth of 9.0 em significantly
reduced the weight of dry pods ss. compared to lower depths

of 6.0 and 7.5 cm, which were &t par.

Table 27. Weight of dry pods in g/plant as influenced by
interaction of varieties and irrigstion depths
st 75 days in 1880.

Varieties/Depths Dy Da D3
(6.0 cm) (7.5 cm) (8.0 cm)
Vi (ICGS-11) 11.51 12.62 9.89
Va2 (ICGS-21) g.86 10.42 8.46
V3 (ICGS-44) ) 11.87 12.73 10.76
V4 (SB-XI) 10.51w 10.47 7.13

S.E. + = 0.29 C.D. st 5% = 0.85

The dats would reveal that varieties ICGS-11
and ICGS-44 recorded significantly higher weight of dry
pods with irrigsation depth of 7.5 e¢m &5 compsred to 6.0
and 8.0 cm. Amongst latter two depths, 6.0 cm was
significantly superior to 8.0 cm. As redards ICGS5-21 and

SB-XI, it was found that lower irrigation depth of 6.0 and

7.5 cm were al psr and significsntly superior Lo 8.0 cm.
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Table 28: Weight of dry pods in g/plant as influenced
by interaction of varieties and irrigation
depths at 105 days in 1980.

—— - o G Gme Gem St e Ge S e e GeA WA W R W G W G S EES Gue L Gun G S S A e e A W - b . G- -

Varieties/Depths Dy D2 D3
(6.0 cm) (7.5 cm) (9.0 cm)
vy (ICes-11) 17.28 17.81 14.04
Vo (ICGS-21) 14.15 14.83 10.68
Vg (ICGS-44) 17.75 17.43 . 15.34
V4 (SB-XI) 14.63 14.27 10.58
s.E.: =o0.28 C.D.at 5%=0862

——— —— - - - " —— A ——— - - Y e i T — —— " - V-~ -~ - - Y o T T "

Data presented in Table 28 indicated that all
the varieties under investigation re?ord;d lowest weight
of dry pods with 8.0 cm of irrigation depth. It was
further revealed that under constant depths of 6.0 and
7.5 cus, variety ICGS5-11 and ICGS-44 recorded
significantly higher weight of dry pods as compared
to . other two varieties, being at par with each
other. Varieties ICGS-21 and SB-XI were at par with
each  other under these two irrigation depths. Variety
ICGS-44 recorded significantly higher yield of dry pods
as compared - to resf of the varieties with 9.0 ocnm

irrigation depth.

4.2.7 Total dry matter (g) per plant

Data on mean total dry matter weight in
g/plant at various growth stages in both the years are
presented in Tables 28 and 30 and depicted in fig. 4.
It is seen from the data that the total dry

matter/plant was found to increase continuously with
[>]
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Table 29. Mean total dry matter per plant (g) as affected by
varieties and irrigation depths during 1989
: Period in days
Treatments —
30 43 60 73 90 1038 120

Varieties

Vy 1CB5-11 2.02 4.32 . 9.27 20.07 25.77 58.75 29.81
Vo 1CB8-21 1.99 4.03 8.48 17.76 21.60 24,7% 25.73
Vx 1CB5-44 2.08 4.90 10.74 21.28 26.83 29.93 32.94

Vg 8B-XI 2,09 3.89 8.67 17.87 22.96 24.33 25.52

S8.E. + 0.08 0.42 Q.36 Q.86 1.08 0.94 ' 0.64
C.D. at 8% NS N8 NS 2.32 3.08 2.76 1.8

Irrigation Depths

Dy 6.0 cm 2.04 4.40  9.33 19.46 24.47 27.48 28.64
Do 7.5 em ' 2.03 4.44  9,8L 20.13 25,03 28.04 29.67
Dz 9.0 cm 2.08 .98 B8.76 18.14 22.11 25.45 27.21
S.E. + . 0.07 0.37  0.82  0.75 0,91 0.81 0.5
C.D. at 5% NS NS NS NS . 2.65 2.38 1.64
Interaction ) Lo

V x D.(S.E. ) 0.13 0.73 1,04 1.49 1.81 1.63 . 1.11
C.D. at 5% NS NS NS ‘NS NS NS NS

Gen. Mean 2.08 4.28 ?.29 19.24 24.03 26.99 28.51

—— o - " - ——— — ]




Table 30.

Mean total dry matter per plant

{(g) as affected by
varieties and irrigation depths during 1990.

Period in days

Treatments e
30 45 60 73 S0 108 120
Varieties
Vy ICB8-11 1.87 3.08 10.57 22.08 28,22 30.76 32.26
Vo 1ICGS-21 1.88 4.90 8.97 19.6% 24.77 26,01 27.63
vz 1CG8-44 1.98 5.17 11.17 22.13 30.09 31.59 33.11
Vg 8B-XI 1.88 4.94 8.34 18.29 2%.85 25.01 25.89
8.E. + 0.06 0,21 0.31 0.70 0.44 0.48 0.31
C.D. at 5% NS NS O,?l 2.0% 1.29 1.41 0,91
Irrigation Depths
Dy 6.0 cm 1.88 9.04 10.15 21.76 | 26.94 27 .48 30.41
Do 7.5 cm 1.88 5.07 10.11 21,18 28.15 25.15 31.19
Dx é.O cm 1.98 4.9% 9.03 1B.66 28.11 26,17 27.87
8.E. + Q.05 0.18 0,27 0.6} 0.38 0.41 Q.27
C.D. at 3% NS NS 0.79 1.79 1.12 1.214 Q.79
Interaction i |
V % p.(S.E. +) 0.10 0.37 0.54 1.21 0.76 . 0.82 0.54
€.D. at 3% NS NS NS N8 NS N8 NS
Gen. Mean 1.89 5.02‘_ F.76 26.7; 28734 ;9.72
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advancement .of age of the crop. The rate of growth was
slow upto 80 days, fast during 80 to 90 days and slow
thereafter upto maturity in both the seasons. ﬁean
total dry matter per plant recorded during 1988 and
1890 was 28.51 and 29.72 g, réspectively, at 120 a[a.gs-

Varieties

The dry matter accumulated by various

¥

varietieé deviated significantly from 75 days: onwards
in 1989,.when it was observed that varieties f ICGS-44
and ICGS—II produced significantly higher dry nétter per
plant as compared to remaining two varieties ‘from 75
to 105 days. At 120 days, however, ICGS-44 was
.significantly superior to ICGS-11, ICGS-21 as qell as

i
SB-XI. Latter two varisties were at par throughout

the growth period.

During 1980, pattern of dry matter
accumulation was more or less similar, varieties
ICGS-44 and ICGS-11 were at par with eah other
throughout the growth period from 60 days onwards,
except at 80 days when ICGS-44 was significantly
superior to ICG5-11. Both these varieties were
significantly efficient in dry matter production as
compared to remaining two varieties at all the stages of
growth. similarly variety ICGs-21 produced

significantly higher dry matter than that of SB-XI.
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Irrigation Depths

In first year of expe{imentdtion dry natt;r
accumulation due to application of various irr!gaiion
depths did not reach to the level of significance
upto 75 days after sowing. From 80 days onwards upto
120 days, lower. irrigation depths of 6.0 and 725 cm

}

were at par with each other. Depth of 7.5 %n ‘Was
significanly superior to 8.0 cm, whereas 6.0 and 9ﬂ0 cm
irrigation depths were at par at all these staées.
During second season of 1880, differenceF of
dry mnatter aecunulati;n Aue to different depthé were
not significant upto 45 days. From 60 days onward; dry
matter production due to application of 6.0 and?7.5 cm
irrigation depths was statistically at par throughout the
growing season except at 80 days when dry matter
production ‘due to 7.5 em irrigation depth was
significantly more as compared -to that of 6.0 em. Both

these treatments were significantly superior to higher

irrigation depth- of 8.0 c¢m at all the growth stages.

Interaction

The interaction effects of varieties and
irrigation depths were not significant at any of the
growth stages during either of the years.
4.3 Growth analysis
4.3.1 Absolute growth rate (height)

Mean values of absolute growth rate (AGR) of

height in cm/day/plant obtained at various stages of
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growth in both the seasons are presented in Table 31.
Data were not analysed statistically. The inferences
are based on the mean values. During both the years of
experimentation the AGR (height) increased rapidly and
r;ached its waximum between 46-60 days i.e. 0.255 and
0.336 cm/day/plant in 1889 and 1890 respectively. It
slowed after 60 days in both the vyears.

Varieties

From the data it would be observed that
during 1989 differences in mean value of AGR (height)
of different varieties were conspicuous upto 60 days.
Variety SB-XI recorded higher AGR followed by ICGS-11,
ICGS-21 and ICGS-44. The trend was different at
subsequent stages, varieties ICGS-21, ICGS-44 and ICGS-11
recorded higher mean values in that order as - compared
to SB-XI.

In seconﬁ year i.e. 1890 also the pattern of
mean AGR values at various stages of different varieties
was more or less similar, except that AGR of SB-XI
continued to be higher upto 80 days.

Irrigation Depths

The differences of mean AGR values due to
different irrigation depths were marginal in both the
years of '‘experimentation.

4.3.2 Absolute growth rate (dry matter)

Mean values of AGR (dry matter) per plant in

g/day/plant obtained at various stages in both the

years are presented in Table 32. The data in Table 32
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Table 31. Mean absolute growth rate (height) in cm/day/plant
as influenced by varieties and irrigation depths.

e S s S A SO PO G T S B s Y W S A S — . ooy G R P A T P s S W e S S R G G P S o St B

Period in days

Treatments

0-30 31-43 46-60 61-73 76-90 91-103 106-120

1969

Varieties ,
Vi 1C68-11 0.186. 0.193 0.2359 0.182 0.164 0.028 -0.024
Vo 1CB88-21 0.179 0.186 0.245 0.243 0,173 0.020 0.020
Vx ICGS-44 0.136 0.226 0,217 0.199 0.173 0.038 0.027
Vs SB-XI 0.212 0.348 0.308 0.1533 0.112 0.029 0.016 -
Irrigation Depths ’ |
Dy 6.0 cm 0.177 0.2283 0.264 0.208 0.164 0,026 0.020
Do 7.3 cm 0.181 0.237 0.270 0:195 0.143 0,032 0.023
Dx 9.0 cm 0.174 0.285 0,231 0.190 0.161 0.029~ 0.021
Gen. Mean 0.178 0.239 0.253 0.194 0,156 0.029 0.022
———————————————— 1990 ) T
Varieties
Vy 1CB8-11 6.198 0.260 0.329 0.162 0.184 0.025 0,013
Vo I1C6B-21 0.192 0.282 0.33%1 0.139 0.127 0.031 0.035
Vz ICG8-44 T 0.193  0.246 0.288 0.213 0.087 0.039 0.013
Vg 6B-XI 0.195 0.330 '0.397 0.291 0.232 0.032 0.011
Irrigation Depths
Dy 6.0 cm 0.192 0.283 0.331 0.186 0.175 0,035 0.012
Do 7.3 em 0.194 0.273 0.336 0.187 0.147 '0.079 0.026
Dx 9.0 cm ’ 6.197 0.283 '0.323 0.207 0.151 0.031 0.017

Ben. Mean 0.194 0.241 0.336 0¢.183 0.137 0.048 0.016~
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Table 32. Mean absoclute growth rate (dry matter) in g/day/plant
as influenced by varieties and irrigation depths

Period in days
Treatments

0-30 31-43 46-60 61-75 76-90 91-105 106-120

1989
Varieties

Vi ICGBS-11. 0.067 0.1853 0.330 0.720 0.380 0.198 0.071
Va ICGS~21 0.066 0.137 0,297 0.619 0.256 0.209 0.068
V= ICGS~-44 0.069 0.188 0,391 0.701 ©.370 0;266 0.200
Vg4 SB-XI 0.069 0.120 0.319 0.613 0.313 0.134 0.065,
Irrigation Depths

Dy 6.0 cm 0,068 0.137 0.329 0.673 0.334 O.éal 0.077
Do 7.5 cm 0.067 0.161 0.358 0.4688 0.327 0.200 0.109

Dz 2.0 cm 0.069 Q.127 0.319 0.625 0.265 0.223 0.117

Gen. Mean 0.067 0,149 0.338 0.663 0.321 £H.196 0.101

1930
Varieties

Yy ICGS-11 0.062 0.214 0.366 0.765 0.411 0.169 0.100
Vo ICES-21 0,063 0.201 0.271 0.712 0.341 0.083 0.108
Vxz ICGB-44 0.066 0.213 0.400 0.731 0.531 0.100 0.101
Vg §B-=XI 0.062 0.206 0,227 0.663 0.371%1 0.077 0.059
Irrigation Depths

Dy 6.0 cm 0.063 0.211 0.341 0.774 Q.345 0.130 O 101
Dz 7.5 cm 0.062 0.218 0.336 0.738 0.465 0.121 0.082

D3 9.0 cm  0.063 0.204 0,272 0.642 0.430 0.071 0.092

1

Gen. Mean 0.063 0.209 0.316 0.715% 0.413 0.107 0.092
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would indicate that during first 30 days the dry  matter
acccumulation by ¢groundnut was meagre in both the
seasons. The rate of dry matter accumulation increased
from 31 days onwards and was maximum between 61 gnd 75
days. It marginally Qecreased during next 15 days while
from 81 days onwards the rate of dry matter
accunulation was again very less.
Varieties

It would be seen from data presented in Table
32 that during 1888, there was practically no
difference in dry matter accumulation by different
varieties. From 31 days onwards upto 80 days varieties
IQGS—44 and ICGS-11 recorded considerably higher dry
matter accumulation rate as. compared to other two
varieties. The differences in the rate of dry matter
accumulation by these varieiiea i.e. ICGS-44 and ICGS-
11 were marginal. Similarly varieties 1ICGS--21 and SB-XI
deviated wmarginally, forner,ahowing slightly higher dry

matter accumulation than latter.

Unlike the trend of 1969, during 1990 there was
not much difference in _?hq rate of dry  matter
accumulation by different var}etias upto 45 days after
sowing. '+ However, ICGS-44 and ICGS-11 were marginally
superior between 31 and 45 days. From 48 days
onwards the pattern of dry matter accumulation by
different varieties was broadly similar to that

observed during first year.
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Irrigation Depths

‘ In both the seasons, different irrigation
depths did not influence the rate of dry natter
accumulation in first 39 days. From then onwards upto 105
days lower irrigation depths of 6.0 and 7.5 cm
recorded higher. rate of dry matter accumulation as -
compared to 8.0 cm. The rate of dry matter accumulation

towards maturity i.e. between 106 and 120 days was very

iess and inconsistent.

4.3.3 Relative growth rate (dry matter)

From the data presented in Table 33 it would
be seen that mean RGR was very less during first 31
and 45 days, recording 0.480 and 0.853 g/g/day during
1988 and 1990; respectively. The values of RGR continued
to be substantially high and more or 1less  stable
between 46 and 60 days as well as between 61-75 days.

There was drastic reduction in RGR during subsqquent

-

stages. o ‘
Varieties
In both the years of experimentation,
" different varieties did not showed much differenc in

RGR values upto 30 days. During the year 1989 var‘eties
ICGS-44 and ICGS-11 recorded relatively higher RGR between
31 and 45 days, while during next stage between 46 and
60 days SB-XI recorded higher RGR followed by ICGS—L4 and
ICGS-11. 1t will be interesting to note that ICGS-11
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Table 3. Mean relative growth rate (dry matter) in g/g/day as influenced by
varieties and irrigation depths

Period in days !
Treatments - ‘
-30 145 4660 &I~-78 7690 91-105 106-120
1989
Varieties

vy I065-11 0,028 0,0507 0,0809 0.,04515 0,0167 0.0072 0.0024
Vo 1068521 0.,0229 0.0470 0,049 0.0493 0.0130 00,0090 0.0027
vz 106544 0.0244 0,0571 00,0524 0,0455 0.0135 0.0073 0.0064
Vg SB-XI 0.0246 0.0414 00,0534 0.0482 0.0158 0.0086 0.0026
Irrigation Depths

Dy 6.0 cm 0.0248 0.0512 0,0801 0.0490 0.,0152 0.0077 0.0028
Do 7.5 cm 0.0236 0.0522 00,0823 0.0479 0.0143 0.0076 0.0038

Dz 9.0 cm 0.0243 0.0436 0.0526 0.0485 0.0132 0.0094 0.0043

Gen. Mean 0.0240 0.04%0 0.0316 0.0486 0.0148 0.,0077 0.003%6

1990

Varieties

Vi ICGé-l.l 0.0209 0Q.0666 - 0,0488 0.0490 0.0164 0.0057 0.0031
Vo I068-21 0.0210 0.068738 0.040% 0.0522 0.01%4 0,0033 0,0040
Vx 108544 0.,0228 0.0639 0.0314 0.045% 0.0205 0.0032 0.0031
Vg EB-XI 0.020% 0,0658 0.0349 0.0524 0.0177 0.0032 0.0023
Irrigation Depths

Dy 6.0 cm 0.0210 0.0657 0.0467 0.0508 0.0142 0.,0047 0.0034
Do 7.5 cm 0.0208  0.0672 0.0440 0.0493 0.0189 0.0042 0.0027

Dx 9.0 cm 0.0212  0.0842 0.0401 0.0484 0.0198 0.0028 O0.0035

Gen. Mean 0.0212 0.0653 0.0440 0.0497 0.0176 0, 0039 0.0032
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recorded consistently higher RGR between 31 and 75 days.
The pattern of RGR values was inconsistent from 76 days'
onwards.. In second year of experimentation ICGS-11 and
SB-XI recorded higher RGR than other two varieties.
Subsequently the trend was not consistent.
Irrigation Depths

From the data it would be revealed that
the differences in RGR values of 6.0 and 7.5 cm of
irrigation depths were marginal and both these
treatments have recorded higher RGR values upto 80 days
in 1988 and upto 75 days in the year 1890. The RGR
values due to different irrigation depths did not

follow any specific -pattern from then onwards.

4.3.4 ‘ Net assimilation rate (HAR)

Hean values of NAR computed from the data on
total dry natter.in g per plant and leaf area in sq cnm
per plant at various stages of grow£h are presented in

Table 34 for bgth the vyears.

The rate of net assimilation was relatively
higher from 31 to 75 days in both the seasons and
slowed .thereafter.upto maturity in both the years of
experimentation. Treatment effects were not consistent
at various stages in both the years.

4.3.5 Leaf area index

Data on mean leaf area index (LAI) at various

stages in both the years are presented in Table 35. Leaf

ares index was smaller upto 45 days, increased
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Table 34. Net assimilation rate (NAR) as influenced by varieties and
irrigation depths. '

Period in days

Treatments .
o030 3145 46~80 61-78 7690 91-105 106120

) 1969
Varieties

Vy I1065-41 0.0018 0.0005 ' 0.0008 0.0005 0.0001 0.00008 ~0.00002
Vo I0GS-21 0.0018 0.0003 0.,0004 0.0004 0.0001 ©,00010 -0.00003
vz ICG5-44 0.0017  0.0006 0.0005 0.00053 00,0001 0.00008 -0.00003
Vs SB-—X'I 0.0019 0.0004 0.0003 0.000% 0.0001 0.00006 -0.0000%
Irrigation Depths

Dy 6.0cm 0.0018 00,0003 0,0008 0.0005 0.0001 0.00009 -0.00003
Do 7.5 cm 0.0018  0.0006 0.0003 0.0005 0.0001 0.00008 -0.00004

Dx 9.0 cm 0.0019 0.0004 0.0003 0.0003 0.000f 0.00010 -0.00003

Gen. Mean 0.00180 0.00050 0.00048 0.00048 0.00010 0.00008 ~0,00003

1950

Varieties

Vy I0BB-11 0.0014 " 0.0006 0.,0005 0.0008 0,00019 0.00006 —0.00004
Vo I0B8-21 0.001% 0.0007 0.0004 0.0006 0,00019 0,00004 ~0.00005
Vx 108544 0.0014 0,0006 0.0008 0.0004 0.00024 0.00004 ~0.00004
Vg SB-XI 0.0015  0,0007 0,0004 0.0008 0.00018 0.00004 -0.00004
Irrigation Depthe.

Dy 6.0cm  0.0013  0.0007 0.0003 0.0005 0.00018 0.00005 ~0.00004
Dy 7.5cm  0.0045. 0,0007 0.0008 0,0005 0.00023 0.00005 ~0.00003

Dx 9.0 cm 0.0013 0.000&6 0.0004 0.0005 0.00024 O:OOOOS ~0 . 00004

.

Gen. Mean 0.00150 0.00065 0.00046 ©0.00051 0.00021 0.00003 -0.00003
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Table 38. Mean leaf area index (LAI) as influenced by varieties
and irrigation depths )
Periad in days

Treatments

30 45. 60 75 90 108 120

1969
Varieties
Vy ICGS~11 0.437 0.864 2.362 3.804 5.244 5.489 5.207
Vo 1C6G8-21 0.418 0,720 2.218 3.422 4.560 4,689 4,273
Vx 1CGS-44 0.462 0.904 2.322 I.700 4.951 5.320 5.049
.V4 SB-X1 0.398 0.7358 1.867 3.284 4.342 4,558 4,260
Irrigation Depths
Dy 6.0 €m 0.429 0.820 2.184 3.5998 4.824 5.071 4.776
Do 7.5 cm 0.427 0.804 2,416 3,787 4.956 5.247 4.909
Dx 9.0 cm 0.427‘ 0.807 1.973 3.271 4.722 4,722 4.404,
8en. Mean 0.428 0.811 2,192 3.382 4.799 3.014 4 .4697
1990

Varieties
Vy ICGS=11 0.533 _0.931 2,396 I.918 5.400 5.378 5.356
Vo ICGS-21 0.471 0.840 1.984 3.233 4.722 4.822 4,562
Vx ICGB-44 0.389 0,956 2.671 4.164  5.489 A 5.651 5.393
V4 SB-XI 0.420 0.784 2.007 2.933 4.244 4,431 4.240
Irrigation Depths
Dy 6.0 cm 0.506 0.871 2.367 3.396 5.009 5.156 4,931
D2 7.5 cm 0.500 0.887 2.329 3.847 5.242 3.404 5.184
Dz 9.0 cm 0.%07 0.871 2.247 3.240. 4.640 4.800 4.8944
Gen. Mean 0.303 0.877 2.314 3.562 4.964 5.120 4.887
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subsequently upto 105 days and slightly decreased at 120

days.

Varieties

In the year 1889, upto 30 .days all the
varieties recorded more or less similar LAI. From 45 days
onwards upto harvest, varieties I1CG5-44 and ICGS-11
recorded higher leaf area index over ICGS-21 and SB-XI. In
the second year of experimentation i.e. 19980, wvarieties
ICG5-44 and ICGS-11 appeared superior over rest of the

varieties throughout the crop growth stagés.
Irrigation Depths

Application of different irrigat&on depths also
influenced LAI. Lower irrigation depths of 6.0 and 7.5 cnm
resulted in improved leaf area index throughout the growth
period except at 30 and 45 days during both the years of

experimentation.
4.4 Yield Studies

Coﬁsidering the inconsistant performance of
variety ICGS-44 in two seasons, as explained in earlier
chapter, the experiment was continued for one more year to
study the performance in respect of yield. Data collected
on vyield of dry pods, dry haulms, harvest index and
biological vyield are presented in Table 36. Data on dry

pods and dry haulms aredepicted in fig.s 5 snd 6.
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Dry pod yield (q/ha)

Dry haulas yield (q/ha)

Biological yield

Harvest index

{q/ha)

Treatsents

1989 1990 1991 Pooled 1989 1990 1991 Pooled 1989 19?0 1989 1390
Varieties
Vi ICBS-11 32,29 3A.43 24.74 30.49 52.66 60.49 47.26 53.47 BA.9S 490 0.380 0.35-1
¥, IC65-21 27.87 31.65 23.98 27.83 45.76 52,33 48.86 48.99 73.61 83.9% 0.378  0.376
V3 IC65-44 19.02 35.41 26,31 26.91 35.96 97.06 49.83 47.62 54.97 92.3b 0.349 0,381
¥y SB-XI  19.67 27.48 24.36 23.84 445§ 49.33 85.62 49.73 4.3 78.79 0.305 0.357
S. E, ¢ 1.23 106 037 139 180 1.32 1.42 0.% 2,02 1.40 0,014  0.010
C.h.at 51 3.80 3.1 L.09 407 528 4.4 Ad6 2.7 592 4.9 0.0 XS
Irrigation Depths
Dy 6.0ca 24.95 33.44 27.05 2(7).99 43.05 36,73 49.67 49.B2 47.99 90.10 0.366. 0,351
by 7.5 27.75 35.01 25.03 2;.28 49.29 35.03 51.84 32.31 77.02 91,02 0.35% 0,385
Dy 9.0 e 21,44 28.24 22,48 24.02 41.87 3M.66 49,76 47.73 43.30 79.91 6.337 0.333
S.E. ¢ £.06 0,92 0.32 120 £.% 131 L3 083 L7 1.39 0.012  0.009
LD at 5t 3.0 270 094 351 457 384 M 234 513 4,07 ks NS
Interaction ) .
V2D (S.E4) 2,03 L84 0.6 2.40 343 2,63 245 1.6 3.50 2,78 0.024 0,018
Ch.at3T N NS N5 NS NS N8 N N5 NS s NS NS
Sen. Nean 24,71 32.23 24.85 27.19 4473 54,80 30.40 49.92 69.43 87.00 0.353  0.36b
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4.4.1 Yield of dry pods
The wmean yield of dry pods during 1889, 1980,
1981 and pooled data was 24.71, 32.23, 24.85 and 27.19

q/ha respectively.
Varietios

Data in Table 38 revealed that dry pod vyield
was significantly affected by varieties in all the vyears
of experimentation as well as in pooled. In first season
variety ICGS-11 produced siznificantly higher pod vyield
over ICGS-21,ICGS-44 and SB-XI.Variety ICGS-21 occupied
second position and it was significantly superior to ICGS-
44 and SB-XI, which were at par with each other. In second
vear of experimentation variety ICGS-44 recorded
significantly higher pod yield over ICGS-21 and SB-XI and
it was at par with variety ICGS8-11. Varieties ICGS-11 and
ICGS-21 were also at par and significantly superior to

variety SB-XI.

-

In the third year of experimentation variety
ICGS-44 recorded significantly higher dry pod yield over
varieties 1ICGS-11, ICGS-21 and SB-XI,which were at par
with each other. Pooled results indicated that variety
ICGS-11 proved significantly superior to SB-XI and at par
with ICGS-21 and ICGS-44. Pod yleld recordéd by wvariety
SB-XI was significantly lower than that of other ' three

varieties.
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Irrigation Depths 3

Different irrigation depths also affected dry
pod vyield in all the years of experimentation as well as
in pooled data. Irrigation depth of 6.0 cm and 7.5 cm
recorded significantly higher dry pod yield over 9.0 cm
and were at par with each other in all the years as well
as in pooled data except in 1891, when irrigation depth of

6.0 cm proved significantly superior over 7.5 cm and 8.0

ce irrigation depphs.

Interaction
Interaction effects of varieties and irrigation
depths were found to be non-significant in individual yesr

as well as in pooled results.

4.4.2 Yield of dry haulas

Data on dry haulms yield are given in Table 36.
Data revealed that haulm yield was significantly affected
due to varieties during all the three seasons. It was
influenced significantly due to various depths ‘of
irrigation only during first two years. The mean yield of
haulms in 1989, 1990, 1991 and in pooled was 44.73, 54.80,

50.40 and 48.92 q/ha respectively.

Varieties

In the vyear 1988, wvariety ICGS-11 produced
significantly higher haulm yield over ICGS5-21,, ICGS-44 and
SB-XI. Varieties, ICGS-21 and SB-XI were at par and

3
superior to ICGS-44. In the second year varieties ICGS-11
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and ICGS5-44 were at par and significantly superior to
ICGS-21 and SB-XI, which were at par with each other. In
the year 19881, variety SB-XI recorded significantly higher
dry haulm yield over rest of the variesties i.e. ICGS5-11,
ICGS-21 and ICGS-44 which were at par with each other. In
pooled analysis, variety ICGS-11 recorded highest dry
haulms yield and was significantly superior to other
varieties. However, varieties ICGS-21, ICGS-44 and SB-XI

were at par with each other.
Irrigation Depths

During first year of experimentation
irrigation depth of 7.5 cm produced significantly higher
haulms yield over 6.0 and 9.0 cm depths, which were at par
with each other. In second year,lower irrigation depths of
6.0 and 7.5 cm were at par and significantly superior to
higher depth of 8.0 cm.In pooled analysis it was' observed
that irrigation depth of 7.5 cm prohuced significantly -
higher dry haalns vield over 6.0 and 8.0 cm depths.
Irrigation depths of 6.0 and 9.0 cm were at par with each

other.

Interaction
Interaction effects were not observed in any of

the years as well as in pooled results.

4.4.3 Biological yield
Data given in Table 36 on biological yield

revealed that it was significantly affected due . to
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varieties and irrigation depths in both the years of
investigation. Mean total biological yvield during 1889 and

1890 was 68.43 and 87.00 q/ha respectively.

Varieties '
Yariety ICGS-11 produced significantly higher
biological vyield over all other varieties in both the
years. However, it was at par with ICGS5-44 in the vyear
1990. Variety ICGS-21 occupied second position and it was

superior to SB-XI in both the seasons.
Irrigation Depths

In the year 1888, irrigation depth of 7.5 c¢m
recorded significantly higher hsulm yield over 6.0 cm and
9.0 cm depths.Irrigation depth of 6.0 cm was significantly
superior to 9.0 cm. In the second year of experimentation

irrigation depths of 6.0 and 7.5 cm were at par and

.significantly superior to higher depth of 8.0 cnm.
Interaction

‘Interaction effects of varieties and irrigation
depths did not reach to the level of significance in any

of the year.

4.4.4 Harvesat index
Data on harvest index are presented in Table 36
for both the years. Mean harvest index was 0.353 and 0.366

during 1988 and 1990 respectively.



Varieties

. Data  indicated that harvest\ index was
influenced by varieties only in first season. Varieties
ICGS-11, ICGS-21 and ICG5-44 were at par with each other
and recorded significantly higher harvest index over SB-

1.

Irrigation Depths
Harvest index was not influenced significantly
due to different irrigation depths in both the yesrs of

experimentation.

Interaction
Interaction effects of varieties and irrigation

depths were not observed in any of the &ears.

4.4.5 Dry pod yield (Pooled data of 1880 and 1891)

In view of low emerdence of variety ICGS-44 in
the year 1989, the experiment was continued during third
vyear i.e. 1881, The data for 1890 and 1891 was seperately
pooled for compairing the performance of all the varieties
pooled together as presented in Table 36. The mean dry pod
vield of last two years i.e. 1980 and 1881 is presented in
Table 36 a. '

Varieties

Data presented in Table 36 a indicated that dry
pod yield of all the ICRISAT vsarieties viz. ICG5-44, ICGS-
11 and ICGS-21 was at par with each other and

significanily - superior to that of SB-XI. The data, thus
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Table 38a . Dry pod vield (q/ha) as affected by varieties
and irrigstion depths during 1880, 1991 and

pooled.

Tresatments 1880 1991 Pooled
Varieties

Vi ICGS-11 34.43 24.74 29.80

V2 ICGS-21 31.85 23.98 27.82

V3 ICGS5-44 35.41 26.31 30.81

V4 SB-XI . 27.48 24.36 25.92

S.E.+ 1.06 0.37 0.89

C.D. at 5% 3.11 1.08 3.08

Irrigation Depths

Dy 6.0 cm 33.44 27.05 30.23
Dy 7.5 cm 35.01 25.03 30.02.
D3 9.0 cm 28.24 22.48 25.33
S.E. + 0.92 0.32 0.86
C.D. at 5% 2.70 0.94 2.67
Interaction '

VxD (5.E.4) 1.84 & - 0.85 1.72
C.D. at 5% NS NS NS

G. Mean 32.23 24.85 28.53
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seperately pooled for two vears is in confirmation of data

presented in Table 36 i.e. three yvears pooled seperately.

Irrigation Depths

Different irrigation depths also affected dry
pod yvield. Pooled dats revealed that irrigation depths of
6.0 and 7.5 cm recorded sjignificantly higher dry pod yield

over 9.0 cm irrigation depth.

Interaction
Interaction effects of varieties'and irrigation
depths were found to be non-significant during individusl

vears as well as in pooled data.

4.5 Post harvest studies

Data on post harvest studies viz. number of
filled sand unfilled pods per plant, number of one snd two
seeded pods per plant, weight of dry pods per plant,
hundred Kernel weight in g, shelling percentage and Kernel
vield in aq/ha for 19888 and 1990 are presented in Tablq
37a and 37b.

4.5.1 Rumber of filled pods per plant
-It im seen from Tsble 37s that mean number of
‘filled pods per plant were 16.48 and 23.00 during 1989 and

1880, respectively.
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Table 37a. Yield attributing characters as influenced by varieties
and irrigation depths

Number of Number of Number of Number of
filled pods unfilled one seeded two seeded
/plant pods/plant poda/plant pods/plant
Treatments
1989 1990 1969 1990 1989 1990 1989 1990
Varieties

Vy.IC68-11 18.09 25.32 2.36 3.256 . 3.43 4.42 17.55% 24.15
Vo ICGS-21 16.26 21.72 2.32 2.93 4.10 S.16 14.63 19.90

Vx ICBS-—-44 17.58 26.24 2.06 3.17 3.78 4,75 15.69 24.25

V4 SE-XI 14.08 18.74 2.84 3.86 5.60 6.87 11.04 15.73
8.E. + 0.24 0.18 0.07 0.14 0.14 0.14 0.11  0.29
C.D at 5% 0.70 0.53 0.21 0.41 0.4F 0.41 0.32 0.85

Irrigation Depths
Dy 6.0 cm 17.14 23.70 2,38 3,31 4,25 5.36 15,583 22.22
Do 7.5 cm 18.25 24.47 2.47 3.24 4.14 5.33 16,10 22.98

Dx 9.0 cm 14.07 20.84 2.51 3.36 4.29 5.20 12.5% 17.82

S.E. + .21 0.16 0,06 0.18 0.13 0.12 0,09 0.2%
C.D. at 5% 0.62 0.47 N8 NS NS NS8. Q.26 0.@7
Interaction

V x D (8.E.%) 0.42 0.32 0.12 0,23 0.2%5 0.24 0.19. 0.49

C.D. at B% 1.23 NS NS NS NS NS Q.86 NS

Gen. Mean 16.49 23.00 2.44 3.30 4,23 .29 14.73 21.01
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Table 37b. Yield attributing characters as influenced by varieties
and irrigation depths

Weight of Hundred ' Shelling Kernel

dry pods kernel percentage yield

g/plant weight(g) q/ha
Treatments

1989 1990 1969 1990 1989 1990 1989 1990
Varieties

Vy 1C6E5-11 16.86 20.49 40,70 39.99 6&6.52 70.03 21.35 24.09
Vo 1CGB8~21 14.63 18.08 43.96 41.39 64.93 66.06 i8.17 21.11

vz 1CGS—-44 16.24 20.68 32.92 35.10 60.27 62.68 11.49 22.10

Va4 SBE-XI 10.69 17.43 32,21 33.90 6&5.23 72.47 12.78 19.88
S.E. + 0.65 0.53 0.84 0.55 1.40 1.1} 0.85 0,87
C.D at 5% 1.91  1:58 2.48 1.62 4.12 3.24 2,82 2.5

Irrigation Depths
Dy 6.0 cm 14.67 19.15 3I7.19 37.64 45.28 68.2% 16.40 22,78

Do 7.5 cm 16.27 20.78 38.72 38.19 64,09 66.33 17.81 23.13

Dz 9.0 cm 12.88 17.839 3J6.43 36.95 63.33 69.22 13.64 19.48
8.E. *+ 0.36 0.46 Q.73 0.47 1.21 0.96 Q.74 0.76
C.D. at 5% 1.65 - 1.36 NS 1.40 NS NS 2.18 2,22
Interaction .

V x D (8.E.+) 1.12 0.93 1.46 0.95 2.43 1.92 1.49 1.31

C.D. at 3% NS N8’ NS NS NS NS N8 NS

Gen. Mean 14.61 19.17 37.45 3I7.39 64.24 67.93 15.95 21.79
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Varieties

Mean number of filled pods was influenced
significantly by varieties in both the years:. Varieties
ICGS-11 and ICGS-44 produced significantly more number of
Filled pods per plant over ICGS-21 and SB-XI, in both the
seasons. However, ICGS-11 and ICGS-44 were at par with
each other whereas variety ICGS5-21 was superior to variety
SB-XI. '
Irrigation Depths

Irrigation depth of 7.5 cm recorded
significantly higher number of filled pods over 6.0 and
8.0 ocn. Irrigation depth of 6.0 cm was significantly
suberior to 8.0 cm in both the years.
Interaction

Interaction effects of varieties and irrigation
depths were found significant in 1888 only. The relevant
data is given in Table 38.
Table 38 . Mean number of filled pods/plant as influenced

by interaction of wvarieties and irrigation
depths in 1888

Dy D2 * D3

Varieties/Depths
" (6.0 cm) (7.5 cm) (9.0 cm)
Vi (ICGS-11) 20.10 }9.93 14.30
V2 (ICGS5-21) 18.68 18.17 14.38
Vg (ICGS-44) 17.97 18.21 15.47
V4 (SB-XI) 14.38 15.68 . 12.18
S.E. £+ = 0.42 C.D. at 5% = 1.23
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L4

Data revealed that mean numer of filled pods of
ICGS-11 was not significantly influenced at 6.0 and 7.5 cm
irrigation depths. In case of other varieties, it
significantly increased with increase in depth of
irrigation from 6.0 to 7.5 cem. In all the varieties it
decreased significantly and drastically with higher 'depth

of 9.0 cnm. L

4.5.2 Kumber of unfilled pods per plant
Mean number of unfilled pods were 2.44 and 3.30

per plant during 1889 and 1880, respectively.

Varieties

Mean number of unfilled.pods were significantly
affected due to varieties in both 'the years of
experimentation. Persual of data in Table 37a revealed
that variety SB-XI produced maxinﬁn number of unfilled
pods which was significantly more as compared to ICGS-11,
ICGS-21 and ICGS-44 during both the years.

Irrigation Depths

There was no significant effect of irrigation

depths on mean number of unfilled pods.

Interaction

The interaction effects were found to be non

significant.
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4.5.3 Number of one seeded pods per plant
Mean number of one seeded pods/plant during

1989 and 1880 were 4.23 and 5.29, respectively.

-

Varieties

Mean number of one seeded pods were
significantly influenced by varieties in both the seasons.
Variety SB-XI .produced significantly higher number of one
seeded pods as compared with other varieties, amongst
which ICGS-21 produced significantly higher number of one
seeded pods over that of ICGS-11 and ICGS-44 which were at

par with each other.

Irrigation Depths -
The _irrigation depths have no significant

effect on number of one seeded pods.

Interaction
Interaction effects of varieties and irrigation

-

depths were not evident.

4.5.4 Number of two seeded pods per plant
Mean number 6f two seeded pods/plant during

1889 and 1990 were 14.73 and 21.01, respectively. -

Varieties
Mean . number of two seeded pods were
significantly affected due to varieties in both the

seasons. During the year 1989, variety ICGS-11 produced
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significantly higher number of two seeded pods and was
significantly superior over varieties ICGS5-44, ICGS-21 and
SB-XI. However, ICGS-44, ICGS-21 and SB~XI were superior
over each other in that order. In the year 1890, varieties
ICGS~-11 and I1CGS5-44 were at par and sign{ficantly superior
to ICGS-21 and SB-XI. Variety ICGS-21 was superior over
SB-XI.
Irrigation Depths

- In the year 1888, irrigation depth of 7.5 cm
produced significantly higher number of two seeded pods
over 6.0 and 8.0 cm. The depth of 6.0 cm wss in turn
significantly superior over 8.0 cm. In Fhe year 1890, 6.0
and 7.5 cm depths were at par and significantly superior
over 8.0 cm depth.
Interaction

Interaction effects of varieties and irrigation

depths were found significant during 1989 only. The
relevant data is given in Table 39.
Table 38. Mean number of two seeded pods/plant as

influenced by interaction of varieties and
irrigation depths in 1889

D1 D2 D3
Varieties/Depths .
(8.0 cm) (7.5 cm) (8.0 cm)
Vi (ICGS-11) 18.53 18.93 15.19
Vo (ICGS—Zl). 15.42 16.18 12.29
Va3 (ICGS5-44) 16.74 16.87 13.36
V4 (SB-XI) 11.45 12.32 9.35

S.E. £+ =0.18 C.D. at 5% = 0.56
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The data revealed that mean number of two
seeded pods was not significantly influenced with 6.0 and
7.5 cm irrigation depth in respect of ICGS-11 and ICGS-44.
However, in case of ICGS-21 and SB-XI it increased

significantly with 7.5 cm as compared to 6.0 cm depth.

4.5.5 ;eight of dry pods

Weight of dry pods was significantly influenced
by varieties as well as irrigation depths. The relevant
data is presented in Table 37. Mean weight of dry
pods/plant was 14.91 and 19.17 g during 1888 and 1880
respectively. .
Varieties

Varieties ICGS-44 and ICGS-11 were at par and
significantly superior to ICGS-21 and SB-XI in both the
vears. Amongst latter two varieties I1CGS-21 was
significantly superior to SB-XI in 1889,being at par with
it in the year 1890.
Irrigation Depths

In the year 1888, irrigation depth of 7.5 cm
recorded significantly higher weight of dry pods over 6.0
and 9.0 cm depths. However, 7.5 cm and 6.0 cm depths were
at par with each other in the year 1880.
Interaction

Interaction effects of varieties and irrigation

depths were found non-significant in both the years.
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4.5.8 Hundred kernel weight

Data on hundred kernel weight recqrded during
1989 and 18980 are sivén in Table 37b. Mean hundred 'kornel
weight during 1888 and }990 was 37.45 and 37.58 ¢

respectively.

Varieties

Different varieties recorded significant
differences in hundred kernel weight in both the years. In
the first year, variety ICGS-21 recorded significantly
higher 100- hkernel weight over all: other varietiss.
Variety ICGS-11 was superior to ICGS-44 and SB-XI. In the
year 1980, varieties ICGS-21 and ICGS-11 were at paL and
significantly superior to ICGS-44 and SB-XI. Variety}ICGS-

44 was significantly superior to SB-XI.

Irrigation Depths
Hundred kernel weight was significantly
influenced due to irrigation depths in 19880 only.

Irrigation depths of 6.0 and 7.5 cm were at par and

significantly superior to 9.0 cm depth.

Interaction

Interaction .effects were found to be | non-

significant in both the years.

4.5.7 Shelling percentage

Mean shelling percentage recorded during 19889

¢
and 1990 was 64.24 and 67.93, respectively.
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Varieties

Shelling percentage was significantly
influenced due to varieties. In the year 1988, varieties
ICGS-11, ICGS-21 and SB-XInwere at par and significantly
superiar over ICGS-44. In 1880, varieties ICGS-11 and §SB-
XI were at par and significantly superior to ICGS-21 and
ICGS-44.

Irrigation Depths
Effect of irrigation depths were found to be

non-significant in both the years.

Interaction
Interaction effects of varieties and irrigation

depths were nét evident in any of the seasons.

4.5.8 Kernel yield

Data in Table 37b revealed that kernel vyield
(q/ha) was significantly influenced by varieties and
irrigation depths. Mean kernel yield during 1889 and 1890
was 15.95 and 21.78 q/ha respectively.
Varieties

In the vyear 1888, variety ICGS5-11 recorded
significantly higher hkernel yield over all other
varieties. However, it was at par with ICGS-44 in 1990.
Irrigation Depths

Irrigation depths of 7.5 cm and 6.0 cm were at
par and significantly superior to higher depth of 8.0 cnm

in both the years of experimentation.
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Interaction
Interaction effects were found to be non-

significant in both the years.

4.6 Chemical studies
4.6.1 0il percentage in kernels

Data on o0il percentage in kernels are given in
Table 40. Mesn content of o0il during 1989 and 1980 was

50.82 and 50.52 per cent respectively.

Varietieé

Data revealed that oil percentage in kernels
was significantly influenced due to varieties in both the
years. In the year 1988, varieties ICGS-21 and 1ICGS-44
‘were at par and gignificantly superior over ICGS-11 and
SB-XI, which wer; at par with each other. In the year
18990, varieties ICGS-21, ICGS-44 and SB-XI were at par and

significantly superior to ICGS-11.

Irrigation Depths
Application of different depths of irrigation
did not influence 0il percentage significantly in any of

the seasons.

Interaction
Interaction effects of varieties and irrigation

depths were not observed in both the vears.
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respective vyields

(q/ha) as affected by varieties and irrigation depths

0il Oil Pratein Protein
percentage yield percentage vield
in kernels qQ/ha in kernels q/ha
Treatments
'1989 1990 1989 1990 1989 1990 1989 1990

Varieties
vy ICGS-11 49.68 ,48.74 10.89 11.74 21.91 22,01 " 4.67 9.24
Vo ICGS-21 92.29 51.57 9.51 10.89 24.08 24.16 4.38 5.11
V3 1CGS5-44 82,07 B51.09 ‘5.98 11.23 23.93 24.06 2.758 5.33
V4 SB~XI 49,29 50.69 6.29 10.06 26.23 26.39 J.35 5.24
§.E. + 0.69 0.80 0.44 0.43 0.18 0.21 0.18 0.21
C.D at 8% 2.03 2.10 1.31 NS 0.53 0.61 Q.53 N8
Irrigation Depths

"Dy 6.0 cm 91.03 50.09 8.36 11.39 24.01 24.15 3.89 5.44
Dy 7.5 cm 50.32 49.83 B8.95 11.49 24,04 24.29  4.23  5.58
Dx 9.0 cm 51.11 51.65 6.97 10.06 24.07 24.03  3.24  4.47
S.E. + 0.59 0.69 0.38 0.38 0.15 0.18 0.16 0.18
C.D. at 8% NS - NS 1.14 1.14 NS NS Q.47 0.33
Interaction
V xD (8B.E.+) 1.19 1.39 0.77 0.76 0.31 0.36 0.32 0.36
€.D. at 3% NS NG NS NS NS N8 NS NS
Gen. Mean 50.82 80.32 8.09 10.98 24.04 24.16

I.79 3.23
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- 4.8.2 0il yield {(q/ha)

Hean o0il yield during 1989 and 1880 was B8.08

and 10.98 gq/ha respectively.

Varieties

Data on o0il yield in Table 40 indicated that
0il yield was significantly influenced by varieties in the
vear 1988 only. Variety ICGS-11 produced significantly
higher oil yield over ICGS-44 and SB-XI and it was at par
with ICGS-21. Varieties ICGS-44 and SB-XI were also at par

with eaéh other.

Irrigation Depths
Irrigation depths of 7.5 cn and 8.0 cm were at
par and significantly superior over higher depth of 9.0 cm

in o0il production in both the years of experimentation.

Interaction
Interaction effects were non-significant in

both the years.

-~

4.8.3 Protein percentage in kernels
Mean protein content during 1888 and 1990 was

24.04 and 24.16 per cent respectively.

Varieties

Protein percentage in kernels was significantly
influenced due to varieties. Variety SB-XI recorded
significantly higher values of protein over rest of

varieiies in 1989 as well as in 19980. Similarly, varieties
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ICGS-21 and ICGS-44 were at par and significantly superior
to ICGS~11.

Irrigation Depths
Different "irrigation depths did not influence

protein percentage significantly in both the sessons.

Interaction
Interaction effects of varieties and irrigation

]

depths were not observed in any of the years.
4.8.4 Protein yield (q/ha)

Mean yield of protein during 1888 and 1880 was
3.798 and 5.23 q/ha respectively.
Varieties

Protein yield was signficantly influenced by
varieties in 1988 only. Varieties ICGS-11 and ICGS-21 were
at par and significantly superior to SB-XI and ICGS-44.

However, SB-XI was significantly superior to ICGS-44.

-

Irrigation Depths

Application of varying depths of irrigation
significantly influenced protein yield in both the years.
Irrigation depths of 7.5 cm and 6.0 cmn were at par and

significantly superior to 8.0 em in both the years.

Interaction

Interaction effects were not observed in both

the years.
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4.6.5 Uptake of N, P and K

Data on uptake of N, P and K in whole piant as
well as kernel are given in Tables 41, 42 and 43
respectively for both the seasons. Pooled total uptake of

N, P and K at harvest is deploted in figure 7.

4.6.5.1 Uptake of N in haulms

Data in Table 41 revealed that N uptake in
haulms was significantly influenced due to varieties and
irrigation depths in both the seasons. Mean uptake during

1989 and 1980 was 97.51 and 128.27 Kg N/ha respectively.

Varieties

In first year, variety ICGS-11 recorded
significantly higher N uptake over ICGS-44, but it was at
par with ICGS-21 and SB-XI. In second year also ICGS-11
was significantly superior to ICGS-21 and SB-XI and was at

par with ICGS-44, former two being at'par with each other.

Irrigation Depths

Treatment 7.5 cn recorded significantly higher
N uptake in haulms over 6.0 cm and 8.0 cm treatments, in
the year 1989:. In second season,irrigation depths of 7.5
cmn  and é.O cm were at par with each other. Treatment 9.0
cm recorded lowest N uptake in haulms.
Interaction

Interaction effects were not evident in both

the seasons.
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Table 41. Uptake of nitrogen (kg/ha) in different plant parts
during 1989 and 1990 at harvest as influenced by
varieties and irrigation depths

. 19689 1990
Treatments

!

Haulms Kernel Total Haulms Kernel Total

Varieties
Vy 1CES~11 109,28 84,84 193.82 140,23 ‘ 84.858 221.08
Vo 1CB8-21 99.73 '‘81.41% 181.70 119.48 81.82 201.08

Vx 1CBS-44 78.53 84.76 163.27 130.11 83.26 216.48

Vg 8SB-XI 102.53 - B83.4%5 183.98 115.26 83.90 199.47
S.E. * . 3.89 3.34 8.74 3.49 3.48 4.88
C.D. at 9% 11.40 NS " 16.83 10.23 NS 14.31

Irrigation Depths
Dy 6.0 cm 91.91 87.18 179.08 127.44 87.75 215.86

Do 7.5 cm 107.39 88.61 196.01 131.93- 89.36 221.28

Dx 9.0 cm  93.24 74.82 16B8.49 119.4%  74.76  191.22
S.E. # .38 .2.90 4.97 3.03 3.02 4.23
C.D. at 5% §.91  8.50  14.57 8.88 8.85 . 12.40
Interaction ) l

V x D (B.E.*) 6.75  B5.80 9.95 6.06 6.04 8.46
C.D. at 5% NS ‘NS NS NS NS NS

Gen. Hean‘ 97.31 83.33 181.19 126.27 83.95 209.45
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4.6.5.2 Uptake of N in Kernels
Mean uptake of nitrogen in kernels was 83.53

and 83.95 kg/ha during years 1989 and 1990 respectively.

Varieties .
The N uptake in kernels was not influenced
significantly due to various varieties under trial during

both the years of experimentation.

Irrigation Depths

Irrigation depth of 7.5 cm recorded
significantly higher N uptake as compared to 8.0 cm depth.
However, it was at par with 6.0 cm treatment in both the

years of experimentation.

Interaction
Effect of interaction was not evident in any of

the seasons.

4.6.5.3  Total uptake of B
Data in Tablei4i‘ihdicated that total uptake of

% - L
K was significantly influenced by varieties and irrigation

depths.Mean total uptake was 181.19 and 208.45 kg N/ha
during 1989 and 1990, respectively.

Varieties,

During 1889 variety ICGS5-11 recorded significantly
higher'_uptake of N over ICGS-44 and it.was at par with
ICGS-21 and ' SB-XI. In second season also ICGS-11 was
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significant over ICGS-21 and SB-XI and at par with ICGS-
44. Varieties ICGS-21 and SB-XI were at par with each
other. ‘
Irrigation Depths
Irrigation depth of 7.5 cm was significantly
superior to 8.0 cm and 8.0 om treatments, except in second

vear, where 7.5 cm and 8.0 cm were at par with each other

but significantly superior to 8.0 cm treatment.

Interaction
Interaction effects were found to be non- -

significant in both the years of experimentation.

\

4.6.5.4 Uptake of P in haulms

Data presented in = Table 42 indicated
significant effects of varieties and irrigation depths on
P uptake in haulms. Mean uptake of P was éO.BB and 26.29

kg/ha in 1889 snd 1890, respectively.

Varieties -

In first season, variety ICGS-11 was at par
with ICG5-21 and significantly superior over ICGS-44 and
SB-XI. In second season ICGS-11 and ICGS-44 were at par
and significantiy superior to ICGS-21 and SB-XI, former
being significantly superior to latter.

Irrigation Depths

Application of 7.5 om depth of irrigation

increased P uptake in haulms significantly over depths of

6.0 cm and 9.0 cm in first ssason. In second season, 6.0
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Table 42. Uptake of Phosphorus (kg/ha) in different plant parts -
during 1989 and 1990 at harvest as influenced by
varieties and irrigation depths

1989 1990
Treatments

Haulms Kernel Total Haulms Kernel Total

Varieties

vy I1C68~-1i 23.94 19.94 43.88 27 .36 23,09 51.86
Vo 1CB8~21 21.63 17.11 38.75 25.81 20.54 46.35

Vx 1C68-44 17.19 11.60 28.79 28.20 21.5%2 49.72

Vg 8E-XI 20.76 11.98 32.76 23.63 19.01 42,63
S.E. + 0.82 0.84 0.89 0.71 0.84 0.93

C.D. at &% 2.40 2.46 2.61 2.08 2.46 2.72

Irrigation Depths

Dy 6.0 cm 20.18  16.11 36.29 27.73 22.06 49,79
Do 7.5 cm 23.14 16.81 39.95 26.61 22.45 50.02
Dz 9.0 em 19.33 12.57 31.90 24.51 @ 18.62 43,12
S.E. * 0.71 0.73 0.77 0.61 0.72 0.80
C.D. at 5% 2.08 2.14 2.25 1.78 2.11 2.34
Interaction

V x D (B.E.*+) 1.43 1.46 1.54 1.23  1.45 1.61
C.D.at 5% NS NS NS NS NS NS

Gen. Mean 20.88 153.16 36.04 26.29 21.04 47 .64
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cm and 7.5 cm were at par and significantly superior to

8.0 cm treatment.

Interaction
Effects of interasction were non-significant in

both the years.

4.6.5.5 Uptake of P in Kernels

Uptake of P in kernels was significantly
influenced by varieties and irrigation depths in both the
years of experimentation. Mean uptake of P in Kernels in

1988 and 1990 was 15.16 and 21.04 kg/ha, respectively.

Varieties

In first season ICGS-11 recorded significantly
higher uptake of P over other varieties. Variety ICGS-21
was significantly superior to ICGS-44 and ©SB-XI which
were at par with each other. In the year 1980, varieties
ICGS-11 and ICGS-44 were at par and significantly superior
to ICGS-21 and SB-XI which were at par with each other.

Irrigation Depths

The uptake of P recorded by irrigation depth of
6.0 cm and 7.5 cm was more or less similar and
statistically at par with each other in both the years of
experimentation. Both these treatments recorded
significantly higher uptake of P than that of 8.0 em in

both the yesars.



148

Interaction
Interaction effects were not significant in any

of the seasons.

4.86.5.6 Total uptake of P
The mean total uptake of P during 1888 and 1880

was 36.04 and 47.64 kg/ha, respectively.

Varieties

During 1989 ICGS-11 recorded significantly
higher uptake of P follgwed by ICGS-21,SB-XI and ICGS-44,
former being significantly better than latter varieties in
that order. In second season variesties ICGS-11 and ICGS-44
were at par with each other and significantly superior to
ICG5-21 and SB-XI.Amongst latter two varieties ICGS-21

recorded significantly more uptake of P than SB-XI.

Irrigation Depths

In the year 1888, irrigation depth of 7.5 cm
recorded significantly higher uptake of P over 6.0 cm and
8.0 cm treatments. Depth of 6.0 cm was in turn
significantly superior to 9.0 cm. In second season
treatments 6.0 and 7.5 cm were at par and significantly

superior to 8.0 cm treatment.

Interaction
Interaction effects were non-significant in

both the yesars,
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4.6.5.7 Uptake of K in haulms
Mean uptake of K in haulms in 1988 and 1890 was.

104.23 and 128.40 kg/ha, respectively.

Varieties

In first year, variety ICGS-11 recorded
significantly higher uptake of K in haulms as compared to
other varieties. Varieties ICGS8-21 and SB-XI were at par
with each other and significantly superior to ICGS-44. In
second year more or less similar trend was evident except
that varieties ICG5-21 and ICGS-44 were at par being

significantly superior to SB-XI.

Irrigation Depths

Application - of 7.5 cm depth resulted in
significantly higher uptake of K over 6.0 cm and 9.0 cnm
treatments in first year. However treatments 6.0 cm and
9.6 cm were at par with each other. In the year 1880,
treatments 6.0 om aﬁd 7.5 cm were at pér and

significantly superior to 9.0 cm treatment. .

Interaction
Interaction effects were not observed in both

the seasons.

4.6.5.8 Uptake of K in Kernels ' : '
KHean _uptake of K in kernels during 1989 and
1990 was 25.11 and 35.11 kg/ha, respectively.
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Table 43. Uptake of Potassium (kg/ha) in different plant parts
. during 1989 and 1990 at harvest as influenced by
varieties and irrigation depths

1969 1990
Treatments

Haulms Kernel Total Haulms Kernel Total

Varieties

N

Vi ICGS-11 12%.08 34.63 139.71 148.36 39.79 188.15
Vo 1CG8-21 108.41 28.32 136.74 125.54 34.13 189.69

Vx 1CG8-44 82.81 17.91 100.10 133.14 °  36.13 169.27

Vg SB—-XI 100.89 19.39 120.48 110.57 30,37 140.94
S.E. + 4.34 1.32 4,53 4.81 1.69 4,92
C.D. at 3% 12.72 3.87 13.28 14.10 4.9% 14.4%

Irrigation Depths
Dy 6.0 cm 100,40 26.36 1246.96 133.41 i7.82 171,23

Do 7.5 cm 117.54 28.78 146.32 137.11 38.49 175.61

Dz 9.0 cm 94.48 20.01 114,80 117.69 29.02 146.71
S.E. & X.78 1.14 I.92 4.16 1.47 4,26
€.D. at 8% 10.99 3,34 11.4% 12.20 4.3 12.49
Interaction

V x D (8.E.+) 7.31 2.29 7 .88 8.33 2.94 8.32
C.D. at 5% N8 NS N8 - N8 NS © NS

Gen. Mean 104 ,2X 25.11 129.25 129.40 I0.11 164.51
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Varieties

In the yesar 1888, variety ICGS-11 recorded
significantly higher uptake of K over other varietie;.
Variety ICGS-21 was significantly superior to ICGS-44 and
SB-XI,latter two being at par with each other. In the year
1890 also ICGS-11 recorded significantly higher K uptake
in kernels. However, it was at par with ICGS-44 and
significantly superior to ICGS-21 and SB-XI.Varieties
ICGS5-21 and SB-XI were at par with each other.

Irrigation Depths
Irrigation depths of 7.5 cm and 8.0 cm were at
par and significantly superior to 9.0 cm depth in both the

vears of experimentation.

Interaction
Interaction effects were found to be non-

significant in both the years.

4.6.5.9 Tota1~uptake of K
Mean total uptsake of K in 1889 and 1890 was
129.25 and 164.51 kg/ha, respectively.

Varieties

In first year variety ICa@s-11 recorded
significantly higher K uptake over all other varieties.
Varieties ICGS-21, SB-XI and ICGS-44 were significantly
superior to each other in that order. Lowest uptake was
recorded by variety ICGS-44. In the year 1980 also variety

ICGS-11 recorded significantly higher K uptake as compared



¥

152
to other varieties. Varieties ICGS-44 and ICGS-21 were at

par with each other and significantly superior over
variety SB-XI.
Irrigation Depths

In first vyear, irrigation depth of 7.5 cm
recorded significantly higher K-uptake over 6.0 cm and 9.0
cm treatments. Irrigation depth of ’ 6.0 cm  was
significantly superior to 8.0 c¢m depth. In the second
vear, treatments of 7.5 cm and 8.0 cm were at par with
each other and significantly superior tq 8.0 cm treatment.
Interaction ‘

Interaction effects were not evident in both
the years of experimentation.
4.7 Moisture studies
4.7.1 Consumptive use of water

The data on mean seasonal consumptive use of
water in mm as influenced by different treatments Qlong
with reference crop evapotranspiration (by modified penman-
method) are presented in Table 44, '
‘ From Table 44 it is evident that mean seasonal
consumptive use of water by groundnut was higher in 1880

(810.85 mm) than 1988 (738.37 mm).
{

Varieties

The consumptive use was significantly
influenced by varieties in both the years. In first vyear
variety ICGS-11 recorded significantly higher consumptive

use followed by ICGS-21, ICGS-44 and SB-XI, former variety
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seasonal consumptive use along

with ETo (by

modified Penman method) as influenced by varieties

and irrigation depths

Consumptive ETo (mm)
use (mm) modified Penman
Treatments
1969 1990 1989 1990

Varietios
vy 1ICGS-11 793%.57 817.50 10585 70
Vo 1CGS-21 766.27 809.92 1055 970
Vx 1CGB-44 702.67 832.37 1055 970
Vg SB-XI 682.98 783.60 1055 970
S.E. + 7.35 5.08 - -
C.D. at 5% 21.836 14.90 - -
Irrigation Depths
Dy 6.0 cm 73&.17 824,12 1038 970
Do 7.5 cm 763.41 835.97 1055 970
Dx 9.0 cm 707.52 7852.47 1055 70
S.E.+ 6.35 4.40 - -
C.b. at 5% 18.65 12.90 - -
Interaction
V x D (8.E.*+) 12.72 8.80 - -
C.D. at 5 % NS 25.681 - -
Gen. Mean | 736.37  810.8% 1038 970
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being significantly superior to latter varieties in that
order. In the year 1990, similar trend was evident except
that ICGS-44 and ICGS-21 exchanged their rankings.
Irrigation Depths

' The total consumptive use was significantly
influenced by different irrigation depths in both the
years, irrigation depth of 7.5 cm recording significantly
higher consumptive use as compared to other two depths.
The irrigation depth of 8.0 cm recorded significantly
lower consumptive use.
Interaction

The interaction effect of varieties and

irrigation depths on consumptive use was found significant
only in 1980.The relevant data are presented in Table 45.
Table 45. Mean total consumptive use (mm) as influenced

by interaction of varieties and irrigation
depths in 1890

Varieties/Depths Dy D2 D3
(6.0 cm) (7.5 cm) (8.0 cm)
vy (ICGS-11) 811.1 880.2 761.2
Vy (ICGS-21) 801.1 875.5 756.5 .
V3 (ICGS-44) 845.1 882.5 769.5 °
V4 (SB-XI) 832.5 785.6 722.7
SE. £ = 6.80 C.D. at 5% = 25.81

Data revealed that varieties ICGS-11, ICGS-21
and ICGS-44 recorded significantly higher consumptive use

with 7.5 cm irrigation depth than that of 6.0 and 8.0 cnm,
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former depth being significantly superior to 1latter. In
respect of SB-XI consumptive use significantly decreased
with increase in depth of irrigation. It would be
idtereéting to note that under 6.0 cm depth, variety ICGS-
44 and SB-XI recorded significantly higher consumptive
use, being at par with each other. At higher depths, all
varieties of ICGS series were at par and significantly
superior to SB-XI.
4.7.2 Daily consumptive use

Data on daily consumptive use of water as
influenced by different treatments during both the years
of experimentation are presented in Table 46.

Table 46. Daily consumptive use of water (mm) as
influenced by varieyies and irrigation depths

Daily consumptive use in nm

Treatments

1988 1880 Mean
Varieties
Vv, 1CGS-11 6.10 8.54 6.32
v, 1CGS-21 5.89 6.47 6.18
V3 ICGS-44 5.41 6.66 6.04
V4 SB-XI 5.25 8.27 5.76

Irrigation Depths

D; 6.0 cm 5.68 8.59 6.14
Dy 7.5 cm '5.87 6.85 8.36
D3 9.0 cm 5.44 6.02 5.73

Hean 5.8686 6.49 6.08
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Varieties

Data presented in Table 46 revealed that the
daily consumptive use was highest in ICGS5-11 followed by
ICG5-21, ICGS-44 and SB-XI respectively in 1988, while in
1990 1065-44 recorded highest consumptive use followed by
ICGS5-11, ICGS-21 and SB-XI, respectively.

Irrigation Depths

The depth effepts revealed that the consumptive
use increased due to irrigation depths of 6.0 and 7.5 cm
and then declined in 8.0 cm depth in both the vyears of

experimentation.

4.7.3 Consumptive use duging various growth stages
Data on daily mean water use during different
growth stages as influenced by different varieties and
irrigation depths are presented in Table 47. The daily
mean rate of water use of groundnut was low during
estaplishnent and early flowering as well as during
subsequent stages of flowe&ing to vegetative growth
because of less vegetative cover, low moisture requirement
snd other climatic factors. It increased rapidly during
vield - formation stage. During both the vesars of
experimentation rate of water use was maximum during yield
formation stage. The rate of water use decreased slightly

at ripening stage in both the years.



_ Table 47. The daily sean water use rate (sa/day) froa 0-43 ca so1] layer during different growth
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stages of crop as influenced by varietiss and irrigation depths

Browth stage Crop Varieties Irrigation Depths
period Hean
in days Vi I068-11 V2 1C88-20 V3 ICGB-44 V4 8B-X1 D! 6.0ce D2 7.5 B3 9.0ca
1989
1. Establishasnt/ 32 LN .43 2.88 2.75 3.1 3.12 3.3 3.24
flowering
2, Flowering/ 35 4,81 4,7 .38 4,29 4,91 .87 4,24 4,58
Vegetative
3. Vield formation 44 1.7 1.62 T.24 7.09 1.42 7.38 7.82 7.43
4, Ripening 18 8.46 8.07 7.2 b6.84 .82 8.5 6,61 7.8¢
Mean 6.19 .97 3.43 5.24 5.5 5.92 3.8
1930
1. Establisheent/ 32 3.83 3.62 3.2 3,33 b 2 I 88 V) 3.4 3.9
{lowering
2, Flowering/ 30 5,23 5.13 3.40 3.3 5.31 5.4 .34 5.33,
Vegetative
3. Yield forsation 41 8.73 8.74 8.78 B.4? 8.82 9.13 8.09 8.69
4. Ripening 2 1.07 6.9 1.06 6.4 1.47 7.42 . 3.88 b.83
Hean 6.8 6.40 6,29 5.89 6.19 6.38 N[
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Varieties

The varietal differences revealed that variety
ICGS-11 recorded higher daily consumptive use followed b}
ICGS-21, 1ICGS-44 and SB-XI respectively, in 1888. In the
year 1880, variety ICGS-44 recorded higher consumptive use

followed by ICGS-11, ICGS-21 and SB-XI respectively.

Irrigation Depths

The effects of irrigation depths indicated that
consumptive use under treatment of 7.5 cm depth appeared
higher in both the years, and slightly declined at 9.0 cm.
However, the differences in daily consumptive use due to
various depths duringd different growth stages were

€

marginal.

4.7.4 Crop coefficient values (Kc)

The crop coefficient values (Kc) computed from
the data of ETo (mm) by modified Penman metﬂod and actusal
ETcrop (mm) i.q. consumptive use during various growth
stages under different varieties and irrigation depths are

presented in Table 48,

The perusal of dpta presented in Table 48
indicated that Kc values were lower at establishment to
vegetative'stages of crop growth, they increased graduslly
and thereafter they attained peak during yield

formation stage and again declined during ripening stage.
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Table 48, Crop coefticient values {Kc) under differest varieties and irrigation depths

Varieties Irrigation Depths
Browth stage Crop
period . Hran
in days VI ICBE-11 V2 1088-21 V3 ICB8-44 V4 SB-XI DI 6.0c D2 7.5ca D3 9.0
1989
i, Establisheent/ 32 0.68 0.62 0.32 0.50 0.58 0.57 0.59 0.38
flomering
1, Flomering/ k] 0,73 0.73 0.67 0.6% 0.74 0.74 0.43 0.69
Vegetative
3. Yield formation 44 0.88 0.88 0.83 0.74 0.85 0.83 0.8) 0.84
4, Ripening 18 0.67 0.44 0.37 0.5 0.5 0.46 0.33 0.5
Nean 0.74 0.72 0.3 0.61 0.49 9.74 0.43
9%
i, Establishemnt; 32 0.73 0.66 0.67 0.41 0.44 0.69 0.66 0.66
flowering :
2. Flowering/ 30 0.81 0.79 0.86 0.82 0.83 0,82 0.82 0.82
Vegetative
3. Yaeld formstion 41 1,03 1,03 1,03 0.99 1.04 1.07 0.93 5,02
4, Ripening 2% 0.83 0.88 0.83 0,73 .83 0.88 0.68 0.80
Hean 0.85 0.82 0.85 0.79 0.83 0.87 0.77
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Varieties

Amongst different varieties, ICGS-11 and ICGS-
21 recorded higher Kc values than ICGS-44 and S8B-XI 1in
first vyear. In second year of experimentatioﬂ, varieties
ICGS-44, 1ICGS-11 and ICGS-21 recorded more or less
similiar Kc values, but higher than variety SB-XI. In both
the years, variety SB-XI recorded lowest K¢ values as

compared to other varieties.

Irrigation Depths

The crop Kc values under 6.0 and 7.5 cm
irrigation dapths‘ differed trivially but they were
narkedly higher than 8.0 cm depth in both the years of

experimentation.

4.7.5 Moisture extraction pattern

Data on soil moisture extraction pattern by
groundnut in different treatments from various layers are
presented in Table 49 and depicted in fig. 8.

Groundnut crop utilizZed maximum available so0il
moisture from upper most layer of 0-30 cm irrespective of
treatments, contributing 74.61 per cent and 68.28 per cent

soil moisture in 1989 and 19980 respectively.

Varieties

Amongst "different varieties studied, ICGS-11,
ICGS-21 and ICGS-44 extracted higher soil moisture from
the layer 0-30 cm as compared to SB-XI in both the vyears.

However, there were no conspicudus differences in moisture
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Table 49. 8Soil moisture extraction pattern of groundnut from
different soil layers (per cent) under different
varieties and irrigation depths

Depletion of soil moisture (per cent)
from different layers

1989 1990

Treatments

0 - 30 cm 30 - 43 cm 0 - 30 cm 30 -4% cm
Varieties
Vy ICGS-11 74:78 25.22 69.26 30.74
Vo 1C68-21 75.82 24.18 70.29 29.71
Vx ICGS-44 74.11 25.89 69.56 30.44
Vg B8B-XI1 73.73 26.27 68.01 31.99
Irrigation Depths
Dy 6.0 e&m 75.43 24,37 69.63 30.37
Do 7.% cm %5.85 24.15 70.12 29.88
Dx 9.0 cm .72.55 27 .43 68.10 31.90

Gen. Mean 74.61 25.39 69.28 30.72
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-

extracted by different varieties from lower layer of 30-45

cm.
Irrigation Depths

In the yesr 1888, lower irrigation depths of
6.0 and 7.5 co¢m extracted more or less similar “soil
moisture from 0-30 and 30-45 cm lsyers. However, higher
irrigatiog depth of 9.0 cm recorded higher soil moisture
extraction from second layer i.e. 30-45 cm as compared to
6.0 and 7.5 c¢m irrigation depths. In the year 1990 also

similar pattern was observed.

4.7.8 Water use efficiency (WUE)
' Dataxon water use efficiency presented in Table

50 indicsted that mesn WUE during 1988 and 1890 was 3,37
and 4.951 Kg/ha/mm, respectively.
Varieties

Na£er use efficiency was influenced due to
varieties in both the years. In the year 1989, ‘variety
ICGS-il recorded h{gher WUE (4.05 Kg/ha/mm) as compared to
other varieties. It wss followed by ICGS-21 (3.63), SB-XI
(2.98) sand ICGS:44 (2.82 kg/ha/mm). In the yesr 1880,
varieties ICGS-44 snd ICGétll were superior in recording
higher WUE as compared to_lCGS—Zl and SB-XI.
Irrigation Depths

The WUE tended to decresase with increasing

depths of irridsation. Irrigstion depths of 6.0 and 7.5 c¢m

recorded higher WUE over 8.0 cm depth in both the vears.

[
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Table 50. Water use efficiency (WUE) and evapotrsnspiration

ratio (ETR)

#s 4nfluenced by vsrieties snd

irrigation depths.

Water use

Evspotranspiration

efficiency ratio

Kg/ha,/mm mm/Kg/ ha
Trestmuents

19889 1990 1989 1980

Varieties
Vi ICGS-11 4.05 4.21 0.253 0.239
Vo ICGS-21 3.863 3.91 0.280 0.258
V3 ICGS-44 2.82 4.23 0.370 0.238
V4 SB-XI 2.98 3.50 0.354 0.2886
Irrigation Depths
Dy 6.0 cm 3.43 4.06 0.313 0.252 ‘
D 7.5 cm 3.59 4.08 0 288 0.247
D3 9.0 cm 3.09 3.75 0.340 0.269
Gen. HMesn 3.3% 4.51 0.314 0.256
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4.7.7 Evapotranspiration ratio (ETR)
Data on mean evapotranspiration ratio (ETR) is
presented in Table 50. The mean ETR was ‘'0.314 and 0.286 in

1989 and 1890, respectively.

Varieties
In the year 1988, varieties ICGS-44 and SB-XI
recorded higher ETR as compared to ICGS-I; and ICGS-21. In

1990, SB-X1 recorded higher ETR over other varieties.

Irrigation Depths
The mean ETR for irrigation depths increased
with increasing depth of irfigatioq, depth of 9.0 cm

recording highest ETR.

4.8 Simple correlation and regression studies

Data on sinéle correlation coefficients samong
the bivariate population of weight of pods per plant (Y)
as dependent and other plant characters as independent

]

(xi) variables are presented in Tsble 51.

Data on coFrelation coefficien;s presented in
Table 51 revealed that-weight of pods in g/plant was
negatively - and significantly correlated with height of
plant in both the years. Positive and significant
correlations were observed between weight of pods in
g€/plant and maximum number of Sranches/planth leaf area in
sq cm/plant at 105 days, total dry matter in g/plqnt at

harvest, number of root nodules/plant sand number of
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Table &1, Sample correlation coefficients {r) and regression coeffrcaents (b) between weight of pods {g) -
per plant (y] and plant characters {Xn}.

Y b r t

Sr. Plant characters
No. 1989 1990 1989 1990 1989 1996 1989 1990

Iy Height of plant at 37.340 ° -2.425 -1, 213 -0.408  -0.592 -0.384 -4.28 -2.42
harvest in ca

X2 MNaxisus nuaber of .70 4473 A0l 459 0377 0.4 .37 2.9%
branches per plant

13 Maxisus leaf area -2.459 0470 0,008 0.006  0.627  0.793  4.49 7.58
{sq cu}/plant at 105 days . :

Xq Total dry satter tg)/  0.282  1.924 0.302 0.479 0.582 0.719  4.82 6.03

- plant at harvest

Y5 Maximus nusber of root 1.482  8.060 0.100 0,500 9.728 0.700  4.19 3
nodules/plant .

Xy Total nusber of pods/ -0.463  3.330 0.795  0.487 0.678 0.780 %7 5.43
plant

17 Shelling percentage 22,887 28.73f -0.128 -0.i184  -0.189 0.403 -f.12  -2,%%

Ig Hundred kernel weight 13.163 12.411 0.038 0.100 9.39% 0,182 3.2 9.%0
{g).

Table 92. Multiple regression coefficients.

coefficients of ‘' value
maltiple regression

Sr. Plant characters
No. 1989 1990 1989 1990

X0 — 16.112 -4.3844 - -

Xy Heigﬁt ot plant qt ~0.4270 0.0073 1.5784 0.0496
harvest in cm )

X2 Maximum rumber of -0.0043 1,.5268 0.0124  3.4427
branches/plant .
Xz Maximun leaf area 0.0033  0,0050 1.8822 2.6794

{sq cm)/plant at 105 days

X4 Total dry matter (g)/ -0.1377 -0.2478 0.7862 1.3235
plant at harvest

X5  Maximuwn number of root 00,0823  0.0133 2,176 0.6596
nodules/plant

Xg Total number of pods/ 0.2993 0.3504 1.9407 2.3864
plant

X7 Shelling percentage ~-0.2189 00,0933 3.0864 1.7101

Xg Hundred kernel weight 0.1340 0.1078  2.1060  1.5745
(@)
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pods/plant in both the years of experimentation. Weight of
pods/plant was found £o be negatively and nén
significantly correlated in 1889 with shelling percentage,
but it was negatively and significantly correlated in the
year 1980. Pod weight g/plant was positively and
significantly correlated with hundred kernel weight, in
the year 1883, However, it was positively and non-

significantly correlated in 1880.

The data on simple redgression revealed that the
plant characters which showed significant correlations
showed significant regressions between pod yield per plant
and other ' characters. The magnitude of regression
coefficie?té varied with the association between variables
ana their units.

4.9 Multiple regression studies

Multiple redression coefficients were computed
between pod yield (g)/plant(Y) and plant characters viz.
height of plant at harvest in cm (X3;), muximom number of
branches/plant (X2), leaf area in sq em/plant at 105 days
(X3), total dry matter (g)/plant at harvest (X4), maximunm
number of root nodules/plant (Xs5), total number of
pods/plant (Xg), shelling percentage (X7) and hundred
kernel weight (Xg) during both the -years of
experimentation.

Tpe coefficients of multiple regression
equations obtained from data of 1988 and 1890 are

presented in Tsble 52,



167

The equations indicated that in 1888, maximum
number of root nodules/plant, leaf area/plant, total
number of pods/plant and hundred kernel weight (g) were
the important characters which contributed for higher pod
yields. In the year 1890 important characters affecting
pod yvield were leaf area/plant, total number of
pods/plant, maximum number of Sranches/plant, hundred
kernel weight and height of'plant at harvest in that

order.

4.10 Yield - evapotranspiration relationship

The dry pod yield (t/ha) of each variety was
defined as the second degree polynomial function of
evapotranspiration (ha m). These relationships were
separately established for each variety. The regression
" parameters of these emperical relationships are presented

in Table 53 along with their test statistics.

l Dats presented in Table 53 revealed that yield-
evapotranspiration relationships were significant (F) and
explained (Rz) 99.45, 868.53, 89.88 and 96.24 per cent-
variation between the observed and predicted vyields of
ICGS-11, ICGS-21, 1ICGS-44 and SB-XI respectively. The
first (bl) =and second (b2) ‘degree coefficients were
significant in ICGS-11, ICGS-21 and ICGS-44, but they were
non significant in SB-XI. The algebrically positive signs

of first degree (bl) coefficients and negative signs of’

second degree (bp) coefficients indicated that the vyield-
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Table 53. Regression parametres of the esperical relationship between posled pod yield and crop evapotransparation under
different groundnut varieties, .

Regression coefficients

Test statistics

Vérxet:es -- Yrax Ymaz
Bo by by SEy Rz F byt byt {t/ha) (a)
Vi IEB5-11  -55.5053  136.9116  -79.0204 0.043%  0.9945 271.BIBL  8.46%0  -7.9504 3798 0.Bhb3J
Vo ICES-21 -30.1519 1242733 -71.,9320 0.0537 0,9853 100.B497 5.6802  -5,3256 3.523 {.B438
V3 IC6S-44 -52.5124 120.79129 -70.169Bf¢  0.0283 0.9989 449.5293 9.5310  -9.1203 3.863  (.893
¥y S5B-X1 -26.5828  TL.U71  -42,97T89 0.1508 0.9524 38,3963 3.0829  -2,7972 2.924 - 0.8286
Table 55, Economics of yield-water relations under appraised price spectrua,
® Py Py PR Optimue  Response Cost Cost of Total  Total Net  Net
Varieties Rs/100 e Rs/t Px/Py ET of y of ET Cultiva- returns cost returns retu-
{t/ha) taon rns/
fis,
invesied
Yy I06S-11 125 10000 0.012% 0.8538 3.786 106 5350 37860 5454 J03 5.9
Vo I1C65-21 125 10000 0.6125 0,8510 3.514 104 3350 35810 5436 29654  5.43
¥y I065-44 125 10000 0.0125 0,8840 3.852 150 3350 38520 3480 33060 5.05
¥4 SB-XI 125 10000 0.0125 0.8150 2,917 162 5350 1170 3452 3718 4,38

Wote : Remaning data on optimua levels of ET of ditferent varieties under appraised prices and cost are being presented

in Appendix

-Ic
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evapotranspiraﬁion were quadratic i.e. the dry pod vyields
increased at decreasing rates (fig. 9), but the responses
were not bracketed by administered 1levels of
evapotranspiration. The potential yields of 3.798, 3.523,
3.865 and 2.924 tonnes per hectare of ICGS-11, ICGS5-21,
ICGS-44 and SB-XI respectively were attained at 0.8683,
0.8638, 0.8963 and 0.8286 ha m of evapotranspiration. The
partitioning of maximum evapotranspiration coefficients
with respect to zero levels of pod yields in each variety
indicated that the actual evapotranspirations for
vegetative growth were 0.648, 0.643, 0.680 and 0.543 ha m
in ICGS-11, ICGS-21, ICGS-44 and SB-XI respectively.
Corresponding evapotranspirations for pod field formétions

were 0.218, 0.221. 0.236 and 0.286 ha m respectively.

The datﬁ on marginal and physical product
j.e. (Kg/ha -cm) presented in fig. 10(a) revealed that
variety ICGS-11 recorded highest marginal rate of increase
in productivity of 420.87 kg/ha cm of water at 0.60 ha m
of evapotranspiration and it decreased upto 25.77 kg/ha cm
with the increase in evapotranspiration upto 0.85 ha m.
The corresponding values of rates of increase were 415.86
and 65.01 kg/ha cm in variety ICGS-44 and 378.55 and 18.58
kg/ha cm in variety ICGS-21. The marginal rate of increase
in variety SB-XI was lowest. It was 196:50 kg/ha cm at 0.6
ha m of water and it decreased to 24.16 kg/ha cm at 0.80
ha ; of water. This showed that variety .SB-XI was less

responsive to evapotranspiration. The average physical
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product i.e. water use efficiency at 60 td 95 cm depth of
evapotranspiration presented in fig. 10(b) revealed that
the water use efficiency decreased with the increase in
evapotranspiration. The variety ICGS-11 recorded highest
water use efficiency followed by ICGS5-44 and ICGS-21. The

variety SB-XI recorded lowest water use efficiency.
1

The programning‘of maximum water needs in terms
of irrigation frequency of different varieties is given in
crisp in Table 54 in relation to the depth of water

application at 100 per cent irrigation efficiency.

-

"Table 54. Irrigation frequency of different varieties in
relation to their maximum water needs :

¥

Varieties Maximum ! Depth of irrigation (cm)

Evapotranspiration
(cm) 6.0 7.5 9.0
ICGS-11 86.63 14 12 10
ICGs-21 .86.38 14 12 ' 10
ICGS-44 89.63 15 12 10

SB-XI 82.86 14 11 g

*

.
#

Data presented in Table 54 revealed that
varieties ICGS-11, ICGS-21, ICGS-44 and SB-XI may be grown
on limited availability of canal or well irrigation.

4.11 Economic analysis of yield-water relations

In yield-water functional relations, their

economic analysis is ﬁore important than its component

analysis. This is because the monetary implications of

’
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such relations can be examined in right perspective as
'introduction of cost and price elements of the produce in
fitted functional form. So as Po fulfill this objective in
present case, the first derivatives of vyield water
relations were equated with the ratio of cost of water to
value of produce and the economically viable input levels
falling in rational zone were assessed along with net
profit under the spectrum of appraised prices (10,000,
11,000 and 12,000 Rs. per tonne of pod yield) and cost
(Rs. 125, 150, and 175 per 100 mm of water) and relevant
data are presented in Table 55 and appendix -I for

varieties ICGS-11,ICGS-21, ICGS-44 and SB-XI.

The perusal of data of optimum level of
irrigation water presented in Table 55 and appendix-I
revealed that in variety ICGS-11, economically optimum
level of water ranged from 848 to 856 mm. Similarly, for
variety ICGS-21 it ranged from 846 to 886 mm, for ICGS-44
from 879 to 886 mm and for variety SB-XI it ranged from
811 to 818 mm. The order of responsiveness of varieties
was in the sequence of ICGS-44 followed by ICGS-11, ICGS-
21 and SBjXI.

The data further showed that at constant price
of produce the increasing post of water réduced the most
economical level and vice versa. Similarly, the net érofit
showed direct relationship with increasing price of
produce and- indirect relationship with increasing cost of

water.






V. DISCUSSION

. Results of the present investigstion sre

" discussed in brief in this chapter.

N

Soil and Climate

Soil of the experimental plots wss low " in
orgsnic csrbon and nitrogen,medium in available
phosphorus, high 1in potassium and slightly =lksline in
reaction. It was clayey in texture, retentive of moisture
with optimum availsble soil moisture range (19.0 to 20.7
per cent). The mean weekly maximum temperatures ranged
from 29.1 to 44.8 °C in 19§9. The corresponding figures in
1990 were 29.3 and 42.5°C respectively. At the final stage
of crop in 1889 wean maximum 35 well as minimum
temperaturés were higher as compared to 1890. Due to these
higher temperatures, evsporation rate was slightly higher
in finsal stage of crop in 1988. In initial stade of crop
growth there was-no much varisation in evaporation raste 1in
both the vyesrs. The mean relative "humidity (RH) was
slightly higher in initial and final stage in 1880 =as
compared to 1989. The bright sunshine hours and wind
velocity were slightly higher in final stage of 1989. than
1990. Total precipitation received in 1989 and 1990 was
'85.5 wm snd 110.5 wm respectively. The experimentsl crop
was sown on 17th Janusry and 22nd January in 1988 and 1990

respectively.
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Growth attributes

The height of plants was found to incresse
progressively till maturity. The increase was
comparati&ely slow during early period of crop ¢growth,
rapid during 45-80 days and glow thereafter during both
the years. Variety SB-XI recorded significantly more plant
height at &ll stages of crop growth in 1989 and from 60
days onwards upto harvest in 1980 as compared to other
varieties. under test. Karhale (1987) and Jadhav (1887)
also recorded more height of SB-XI as compared to ICGS5-11
snd Robut-33-1. Varieties ICGS-11, ICGS-21 snd ICGS-44 did
not vary wmuch amongst themselves in respect of plant
height throughout the growth period in both the seasons.
The plant height thus sppesared genetic cﬁaracter of the
varieties. The variety SB-XI an erect type recorded more
plant height and pther three varieties grouped ss semi

erect were dwarfer as compared to former.

Data on mean number of branches per plsnt would
indicate that during 1889 wvariety SB-XI recorded
significantly more ﬁumber of branches per plant. However,
varieties ICGS-11 and ICGS-21 prodﬂced more or less
similar number of branches, while variety ICGS-44 produced
relatively lower number of branches till 105 days. In the
vear 1890, the pattern of branching in various varieties
in genersl was similsr to the previous yesr except that
the number of branches offICGS—4§ was more snd was

comparable to SB-XI and ICGS-11. The mesn number of
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brsnches of ICGS-21 was lesser sas coméargd to remaining
varieties. The variation in the behaviour of ICGS-44 in
two seasons was probably due to relatively low emergence
and less initial vigour of the variety in 1888. Branching
was not affected by various irrigstion depths upto 45 days
in both the vyears. In 1989, application of 7.5 c¢m of
irrigation depth significantly enhanced the number of
branches per plant as.compared to 6.0 and 9.0 cm depths.
In second year of experimentation, lower,irrigation depths
of 6.0 and 7.5 cm produced higher numbef of branches sas
compared to 9.0 cm, from 60 days onwards upto maturity.
This may be due to higher frequency of irrigation in 6.0
and 7.5 cm depths which might have provided more optimum'
soil moisture and microclimatic conditions resultiﬂg in
favourable growth and more number of branches per plant.
Similar findings were reported by Shelke and Khuspe (1880)
'and Sabale and Khuspe (1886).. However,” Shinde (1980)
observed non-significant efféct of various frequencies of

irrigation on branching.

The data on interaction effect of varieties and
irrigstion depths revesled that in 1889 at 60 days under )
constant depths of 6.0 and 7.5 cm, varieties: ICGS-11,
ICGS-21 and SB-XI recorded similar.number of branches,
but higher than ICGS-44. In all the varieties mean number
of branches were significantly ¥educed with hiéhesﬁ depth

of irrigation of 9.0 cm. Similarly .intersction effect of

varieties and irrigation depths was evident at 120 days
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in 1989, where in 1t was observed that mean rnumber of
branches of ICGS-44 was not influenced by various
irrigatién depths where as in other varieties number of
branches per plant increased by 7.5 cm depth and
significantly decreased by application of 9.0 cm depth of

irrigation.

The effect of varieties on leaf area was
evident at all the stades in both the yesrs except at 30
days in 1888. During both the years, varieties ICGS—ll and
ICGS-44 recorded significantly higher leaf area per plant
as compared to other varieties. Varieties ICGS-21 and SB-
) 41 produced lower leaf area per plant and were st par
with each other in 1989 as well as in 1880. The relative
leaf s&resa pef plant may be the genetic character of
respective varieties mainly governed by number of
leaves/leaflets and size of the leaflets. Varieties ICGS-
11 snd 1ICGS-44 might have produced higher number of
leaves and broader 1leaflets as compared to other two
varieties. Higher 1leaf area in ICGS-11 and ICGS-44 as
compared to SB-XI was also observed by Deshmukh (1881).
Leaf ares was not influenced upto 45 and 60 days due to
different irrigation depths during the yesr 1888 snd 1880
respectively. From that stages onwards 6.0 and 7.5 ecm
irrigation depths recorded higher leaf area per plant than
higher &epth of 9.0 c¢cm in respectivé vyesrs. Similar
findings were reported by Thanzuala (1987) snd Basbalsd and
Kulkarni (1888).
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‘It would be revealed from the dsta on mesn
number of pods per plant that it was significantly
influenced by varieties and irrigation depths in both the
vesrs of experimentation. During 1889, varieties ICGS-11
and ICGS-44 were at par with each other producing
significantly more number of pods than that of 5B-XI. It
would be further observed that Yariety ICGS-11 WESs
significantly superior to ICGS-21, which in turn was at
par with ICGS-44.During the yesr 1990 also varieties ICGS-
11 and ICGS-44 were st par with each other sand produced
significantly more number of pods over remsining two
varieties at harvest. Amongst other two varieties ICGS-21
was significantly superior to SB-XI . Similsrly higher
number of pods iﬁ variety ICGS-11 were salso recorded by
Jadhav (1987) and Shelke et a&l1. (1888). This indicated
higher potentisal of vériety. Effect of irrigation depths
on number of pods was evi@eﬁt at 80 days and at harvest
during 1888.At both stages, irrigation depths of 6.0 snd
7.5 cm were at p;r with each other. Application of Z2.5 cm
depth was significantly sgperior to 9.0 cm at both these
stsges, where as 6.0 cm depth was superior to 8.0 cm only
at harvest. During the year 1890 also irrigation depths
of 6.0 and 7.5 were significantly superior to 9.0 cm depth
at all the stages except at 105 days, when 6.0 c¢m was at
par with 9.0 cm. This indicated that high frequency
irrigation 1is conduhivg for providing more fsavourable

microclimate requirede for producing higher number of



177

pods per plant. Rami Reddy et al. (1982) and Rsmesh bsabu
et al. (1984) also recorded higher number of pods with’

higher frequency of irrigation.

‘Data on mean number of noduies per plant
~indicated tﬁat the number of nodules {ncreased upto 90
days and gradually decreased thereafter upto hsrvest. In
the vyear 1888, varieties ICGS-11 and ICGS-44 were at psr
and produced significantly higher number of nodules =as
compéred to ICGS~-21 and SB-XI at all the stages. Variety
IéGS—Zl was superior "to SB-XI in nodule prdduction.
During the vear 1380 variety ICGS-44 produced
significantly more number of nodules per plant than other
varieties except at 120 days, when it was at psr with,
ICGS5-11. The results revealed thst all the ICRISAT
varieties were significantly superior in nodule production
as compared to SB-XI. Production of nodules, thus,
sppeared to be s varietal character, IQRISAT varieties,
particularly ICGS-11 produecing relatively higher number
of nodules per plant. This might have reflected in
relatively. more efficient fixation of atmospheric nitrogen
in ICGS-11, which may result in higher productivity of the
variety. More fiumber of nodules in variety ICGS-11 were

also reported by Jadhav (1887) and Shelke et gl. (1889).

Application of differ;nt irrigation. depths
influenced nodule formation frém 600 days onwsrds upto
harvest in both the years. Lower depths of 6.0 snd 7.5 c¢m

produced significantly more number of nodules over higher
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depth of 9.0 cm throughout the growing season in both the
vears. From the data it sappears thst most frequent
irrigations might have provided more optimum conditions
viz. aer;tion, soil temperature etc. for favoursble growth
of rhizobium,. This probably resulted in rapid
multiplication of rhizobium and more fixation of
atmospheric nitrogen. Similarly, Shelke and Khuspe (1880)

and Rasve et a&l. (1883) also recorded increased number

of nodules with increase in freguency of irrigstion.

Dats. on dry matter accumulation revesled that
the total dry matter per plant was found 'to increase
continuously with advancement in age of the crop. During
1888,varieties ICGS-44 sand ICGS-11 produced higher dry
matter per plant as compared to remaining two ~varietiés
from 75 days onwards. Varieties ICGS-21 and SB-XI were at:
par througout the growth period. Pattern of dry mater .
accumulation during 1990 was more or less‘similar, except
that variety ICGS-21 produced significantly higher dry
matter than that of 5B-XI st harvest. It would be seen
from the results that varieties ICGS-11 and ICGS-44 were
more effic&ent in dry matter production as compared to
rgmaiping two varieties wviz. ICGS-21 and SB-XI. éigher dry
matter accumulation by these varieties may be due to
supe?ior varietal performance as evident in more leaf ares
and higher number of nodules per plant. Higher leaf sares

per plant probably _helﬁed in saccumulstion of more

photosynthates in the plant parts resulting in higher
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production of dry matter per plant. Ksrhsle (1987) sand
Deshmukh (1981) observed higher dry matter per plsnt in
varieties ICGS-1% and ICGS-44 as compared to SB-XI.

It would be evident from the data in Tsbles 29
and 30 that\higher frequeﬁcies of irrigation i.e. 6.0 and
7.5 cm were benefical in production of more dry mstter per
plant in both the years. However, superiority of theée‘two
lower depths of irrigstions over 8.0 cm was statisticaliy
significant only from 90 days onwards in first year and 60
dsys onwards in " second vesr. The higher dry . matter
production in 6.0 and 7.5 cm depths indicated thst there
‘was optimum moisture availasble in these treatments. ‘This
probably salso provided more condutive microclimate toi the
plants which were consequently benefited. Higher aeptﬁ of
8.0 cm irrigation was not suitable bec§use of probable
temporary oxygen streés to the groundnut plants which are
more sensitive to such type af stress: The. higher depth
may also result in excess spplication of irrigstion water
which might have drained out available nutrients in deeper
zones of soils making nutrients as well sas wmoisture
unavailable to the plants. Lowering down the soil

4

temperatures temporarily may probably be other reason
! .

‘adversely affecting the crop growth. These results sre in
- 7

confirmation with the results reported by Ssbsle and

Khuspe (1988), Ravi Kumar et al. (1987} and Babslad and
Kulkarni (1988).
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Growth analysis

The analysis of plant height in terms of AéR
‘indicated that, it was slow during initisl stage,
increased ' rapidly upto 60 days and slowed thersfter 1in

both the years. Similar findings were recorded by Shinde
. (1880).

Datsa on AGR for dry matter revealed thst rate
of dry matter asccumulation in varieties ICGS-11 snd ICGS-
44 was more &s compared to ICGS5-21 and SB-XI. This
appeared to be varietal charscter. Lower irrigstion depths
of 6.0 and 7.5 cm recorded higher rate of dry matter
sccumulation as compared to 8.0 em. This may be due to
more favourable microclimatic condition received by the

plants under these trestments. Similar observations were

recorded by Thanzuala (1887).

Variéties ICGS-11 and ICGS-44 recorded higher
values of RGR during both the years. The dsts thus
revealed higher efficiency of these varieties in relative
asccumulation of dry matter as compafed "to other two
varieties. The differences in RGR values of 6.0 and 7.5 cm
depths were marginal and these treatments recorded higher
RGR values sas compared to 9.0 cm deﬁth. Higher RGR wvalues
in high frequency irrigations were recorded by Shelke
(1879).

Data on net assimilation rate (NAR) revealed
that the HAR was relatively higher from 31 to 75 dsys in

both the sessons and slowed thereafter upto wmsturity.

i
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Trestment effects ﬁere not consistent in sny of Lhe vears.
These results sre in confirmation with those ;eported by

Shinde (1880).

-

Amongst different varieties, ICGS-44 snd ICGS-11
recorded- higher LAI as compared to ICGS-21 and  SB-XI in
both the yegrs of experimentation. Higher LAI of these
varieties provided more leaf ares per unit of lasnd. This
might have proved c;nducive to more assimilétion of
photosynfhates per plant by these varieties. Application
of 6.0 and 7.5 cm irrigation depths impraved LAT over 9.0
cm irrigsation depgh because of favoursble s0il moisture
regimes. Similar results were‘obtained by Babslad snd

Kulkarni (19888).

Yield attributes

Number of filled pods were higher in varieties
ICGS-11 snd ICGS—%é as compared.to ICGS-21 and SB-XI in
1989 a8s well as 1990. This mayv be due to }elatively higher
number of. effective gvnoppores and their proper
development of pods in varieties.ICGS-11 and ICGS~44 as
compared to other two varieties. Shelke (1888) snd
Deshmukh (1881) also-recorded higher number of filled
pods in ICGS-11 and ICGS-44. Number of filled pods per
plant were higher in treatments receiving 7.5 cm
irrigation depth. Rami Reddy et ai. (1982) observed higher
number of filled pods per plant with high frequency of
irrigation, keeping total quantity of water almost

constant. Dsata on interaction effect (Table 38) revealed

.
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that number of filled pods of ICGS-11 wss not influenced
by 6.0 and 7.5 cm irrigation depths. In c¢ase of other
varieties it 1increased with incresse in .depth of
irrigation from 6.0 to 7.5 em 'and decreased drastically st
8.0 cm irrigation depth. Statistically similar number of
filled pods in case of ICGS-11 under higher frequency of

irrigation indicated more plasticity of the variety as:

compared to other varieties.

Number of unfilled pods and one seeded pods
;ere higher in variety SB-XI in both the yesrs. This
indicated that pods in variety SB-XI were not fully filled
and developed, hence could not contribute to the
productivity of the variety. Rumber of one seeded as well
as unfilled pods were not influenced by irrigstion depths.

Shinde (1880) also observed similar results.

In the year 1988 variety ICGS-11 prodiuced more
number of two §eeded pods, whereas, in 1890 varieties
ICGS-11 along with ICGS-44 proved superior to ICGS-21 and
5B-XI. Deshmukh (1881) also recorded higher number of two
seeded pods in these varieties. In first year, irrigation
depth of 7.5 cm recorded higher number of two seeded pods.
However, in second year irrigastion depths 5f 6.0 snd 7.5
cn were equally effective and superior to 9.0 cg depth.
Similar observations were_made by Kachot e£ al. (1984 and

Patel et al. (1988}.
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Weight of dry pods per plant recorded by ICGS-
11 and ICGS-44 was higher as compaqed to ICGS-21 sand SB-XI
in both.the vears of investigation. Higher number of two
seeded pods and relatively less number of unfilled pods
per plant has resulted in more'éeight of dry pods per
plant in case of varieties ICG8~-11 and ICGS-44. Highgr
weight _of dry pods per plant in ICGS-11 and ICGS-44 wsas
recorded by‘ Durugkar (1985) and Deshmukh (1881},
Irrigation depth'of 7.5 cm recorded higher dry pod weigﬁt
over 6.0 and 9.0 cm depths in 1989. However, in 1990, 6.0
and 7.5 cm depths were equally effective and recorded
higher dyr weight of pods as compared to 8.0 cm deéth, msy
be because of. favourable moisture regimes snd 1mgroved
végetative characters. The results are in, confirmation
with the findings of Ramesh Babu et &l1. (1984} snd Sabale
and Khuspe (1986). ’

Hundred kernel weight WS significantly
affected by varieties. In the year 1889, ICGS-21 recorded
higher 100-kernel weight over all other varieti;s.
However, 1in 1880, varieties ICGS~-21 and ICGS-11 recorded
similar 100-kernel weight, but superior to ICGS-44 snd SB-
XI. Test weight of kernels sappesared to be varietsl
character, variety I1CGS-21 being superior to rest of
" varieties under study. Variety ©SB-XI recorded ' lowest
hundred kernel weigh§ amongst all the varieties. Similar
findings were reported by Patil (1880) and Karhale
(1887). The higher 100-kernel weight of ICRISAT varieties

may be one of the yield attributing charscters’which may

o e o -~ g &
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contribute to the overall productivity of these vsrieties.
Hundred kernel weight was influenced by irrigatioﬁ depths
in 1980 only. Irrigation depths of 6.0 snd 7.5 cm improved
tﬁe hundred kernel weight over higher depth of 9.0 cm.'
More favourable soil moisture conditions in high frequency
irrigation treatments might have proved conducive to
cptimum growth of the plant and resulted in proper
translocation of photosyntahates in the kernels. Shelke
(1979) did not observe significant effect of irrigstion on
test weight. However, Rami Reddy et al. (1882Z) and éasve
et al. (1883) observed higher 100-kernel weight with high

frequency irrigations.

t

Shelling percentage wés:found to bé more in
ICGS~11, ICGS-21 and ICGS-44 as compared to SB-XI. Similar
observations were made by Karhale (1987) snd Jadhav
(1987). Shellingd percentage was not influenced by
irrigation depths in both the years of investigation.
Patel et al. (1888) and Katre et al. (1888) recorded non-

significant effect of irrigation on shelling percentage.

Data on kernel yield revealed +that ICGS-11
recorded higher kernel yield over other varieties ih 1888S.
However ‘'in 1880, ICGS-11 and ICGS-44 recorded siiilar
kernel yield. The higher kernel yield in ICGS-11 and ICGS-
44 msy be due to higher pod yields and shelling percentage
in these ICRISAT varieties. Irrigation depths of 6.0 and
7.5 cm were equsally superior to 8.0 cm depth in improving

kernel yield.
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Yiéld studies

Data.presented in Table 36 on yield'of dry pods‘
per ha indicated éhat variety ICGS-11 recorded higher
vield of dry pods as'compared to other varieties in first
vear. During second yesar, howevér, it was 8t psar with
ICGS-44 and both thesé varieties were significantly
superior to ICGS-21 and SB-XI. The critiéal ‘analysis of
performance of ICGS-44 would reveal that its yield lé§e1
were relatively lower as compared to its potential
expressed in second year.rFrom the.detailed anslysis of
biometric observations it would bé observed that in the -
year 1988, the emergence of this pa£ticu1ar vsriety was
not optimﬁm and this resulted in iower plant density than
optimum.” Even though every effort was made to obtsin the
required density by gap filling, the vigou£ of the gap
filled plants could not match with the plants emerged from
the date of first planting. The statistical anslysis of
the vyield of dry pods was done by using the technigue of
co-variance (Chandel, 1870), still‘the true potential of
the variety was not reflected due to lower initial vigour
of gap filled 'plants of ICGS-44. In view of gpis the
experiment was agsain continued for one more year to
confirm the 'differential behaviour of the variety. The
object of 'the continuation o{ the experiment was limited
only to the extent of yield potéﬁtial.

The yield data of dry pods for vyesr 1891
revealed that variety ICGS-44 significantly out-yielded

rest of the varieties, which were at par with esch other.

A}

L]



186

The pooled analysis on the basis ;f three yesrs aata cof
the vield of dry pods revealed that all the three ICRISAT
varieties were st par and significﬁntly superior to SB-XI.
Variety ICGS-11 sppesared superior as compsared to ICGS-21
and ICGS-44 as reflected in its higher vield potentisl in
two, years out of three as well as pooled dsts. Higher
vield of dry pods of ICRISAT varieties,-pgrticularly ICGS-
11 mnay be sttirbuted to more leaf sres per plant, higher
nodulation, better AGR (dry matter) and RGR valués
- revealed during the growth period. Significantly higher
leaf area per plant in case of ICGS-11 and ICGS-44
provided optimum conditions for efficient phytoshythesis
as reflected in higher dry matter accumulation per plant.
It would be further revealed that ICGS5-11 recorded higher
number of two seeded poés as compared to other varieties.
Moreover, mean'number of unfilled pods'was less in  this

variéty as compsared to that of SB-XI..

The critical analysis of sbove observations
would revesl that effective fruiting was relatively more
in ICGS-11. Higher weight of dry pods per plant recorded.
by ICGS-11 would further reveal that photosynthates,
assimilated daring . the growth 'of -the plant were
translocated more efficiently in the pods which is _the
economic yield of the crop. Higher yield of. ICG5-11 and
other ICR;SAT varieties 85 compared to SB—X;, thus,
sppeared to be corollary of the superior characters as

reflected in Qigher leaf srea per plant, dry matter per
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plant, AGR (dry matter), RGR, nodulation, number of two
seeded pods'aéd weight of dry pods per plant etc. Higher
vield potential of ICGS-11 Qnd ICGS-44 as compared to SB~.
‘XI was reported by Anonymous(1984), ‘Anonymous (1985},
Anonymous (1988), Shelke et al (i989) énd Deshmukh {1991).

The data on yield of dry pods as influenced by
varioﬁs irrigation depths presented in Table 36 would
}eveal that 1lower irrigastion depths of 6.0 and 7.5 cm
recorded higher yield of er pods as compared Lo h%gher
depth of 8.0 em in all the years of experimentation. In
the year 1991,,‘1owest irrigation depth of 6.0 cm was
significantly supericr to 7.5 as well as 9.0 cm irrigstion
depth. However, on the basis of booled analyéis oﬁ three
vyears dats 6.0 and 7.5 cm irrigation depths were at par
with each other and significantly superior to 8.0 cm
depth. The higher yield at lower irrigastion .depths 1i.e.
high \freéuency irrigations can be attributed to
improvement in érowth characters viz. leaf area per plant,
dry matter/plant and nodula?ion, and yield contributing
characte?s 1ike~more number of pods/plant and higher pod
weight/plant in high frequency 1irrigations because of
favourable soil moisture conditions. Similarly higher pod
vields in high frequency irrigations were also reported by
Rami Reddy et al. (198?), Bharambe snd Varsde (1882),
Rasve et &l. (1983), Gajera and Patel (1984), 'Thorat et

al. (1988) and Katre et al. (1888).
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The optimum so0il moisture regime under high
frequency irrigation treatments were probably conducive
for better plant growth. The‘higher nodulation in these
treatments were probably because of optimum soil moisture
and temperature conditions. This might have réflected in
more efficient fixation of atmospheric nitrogen in the
plant 'which\was benefical for optimum plant growth. The
higher yield of lower depths of irrigations was thus the
result of benefica% influence of these trestments on
growth and yield attributes. Horeovér, there msy be some
loss of so0il moisture in deep drainage besides some
adverse effects on aeration and soil temperature in

respect of 8.0 cm irrigation depth.

Pooled analysis of dry haulms yield revealed
that variety ICGS-11 recorded higher haulms yield over
ICGS5-21, ICGS-44 and SB-XI. This was due to more
vegetative growth of ICGS-11 probably because of higher
dry matter accumulation not only in pods but also in
haulms on account of its maximum efficieqt photosynthesis
and assimilation. Application of 7.5 ecm depth of
irrigation improved hsaulms vyvield over 6.0 snd 8.0 o¢nm
depths in pooled analysis. Data thus indicated that
application of 7.5 cm irrigation depth tended to enhance
the vegeta&ive growth although the pod yield wss” not

affected much.
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Variety ICGS-11 produced higher biologicsl
vield over other varieties. It was significangly more in
the vear 19889 as compared to rest of the varieties, where
as it was at par with ICGS-44 in vyesar 1880. Higher
biclogical yield in these treatments may be due to. higher
vield of‘dry pods and haulms, which ultimately resulted in
higher biclogical productivity. Diffe;ent depths of
irrigations also influenced biological yield. In the yesr
1888, 7.5 em irrigation depth recorded higher biological
vield over other two levels. However, in 1880, irrigation
" depths of 6.0 and 7.5 cm were q@ually effecgive and
superior to 8.0 em depth.

Data on harvest index revealed that it was
influenced by varieties only in 1888. Vsrieties ICGS5-11,
| ICGS-21 and ICGS-44 were at par and recorded higher
harvest index over SB-XI. Jadhav (1887) recorded higher
harvest index in variety ICGS-11. Higher HI in ICRISAT
varieties may be due.to their higher vyield potentia} and
dry matter saccumulstion as well as its efficient
apportionment in economical yield i.e. pods. The variety
SB-XI =apparently was 1less efficient in this saspect.
Harvest index tended to decrease with applicstion of' 9.0
cm irrigation depth. However, the differences did not
resch to the level of significance in both the yesrs.
Chemical studies ‘

Data ,on: o0il percentage (Table 40) would
indicate ‘that oil percentage was affected by varieties 1in

both the years of experimentation. In first year varieties
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ICGS-21 8nd ICGS-44 recorded higher 0il content where ss
in second year, varieties ICGS-ZI,‘ICGS—44 snd SB-XI were
found superior to ICGS-11. It would be thus observed thst
vsriety having high yield potential tended to have less
0il content. Similar negative correlations of o011 content
snd pod yield have been réported by Dhopte &and Kudupley
(1886). Higher oil content of SB-XI as compsred to other
varieties was salso reported by Thorst and Pstil (1888)}.
0il percentage ' was not’ influenced b& appiication of
different irrigapién depths in both the years. Shélke and

Shinde (1980) and Ravi Kumar et al. (1887) also observed

non-significant effect of irrigation on oil content.

éil yield'(q/ha) was influenced by vsrieties in
the year 1888 only. Vafieties ICGS-11 and ICGS5-Z21 produced
higher o0il yield over ICGS-44 and SB-XI. This bpoadly
followea the psattern of the yield of dry pohs/ha.
Irrigation depths of 6.0 and 7.5 cm were equally effiective
in producing higher oil yield as compared fto 8.0 cm |depth.
Higher 511 vield may be due to higher kérnel vield § under
6.0 and 7.5 cm depth. Higher o0il yield with high fréguency
irrigations ‘were also reported by Ramesh bsabu t al.

(1984) and Ravi Kumar ef al. (1887).

/

A reference to Table 40 would reveal thsat
veriety 8B-XI recorded higher protein percentsge in
kernels as compared to other varieties during both the

vears of experimentstion. Similarly, varieties ICG5-21 and

\
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ICGS-44 recorded higher protein percentage over ICGS-11.
Higher protein percentage in variety SB-XI as compared to
other varieties was also obao£ved by Dhopte and Kudupley
(18868). Protein percentage remained unaffected due to
different irrigation depths in both the years. Non-
significant effeéts of irrigation on protein content were
also reported by Ravi Kumar et al. (1987) and Thanzuala
(1987). The protein percentage appeared to be varietal
character wh;ch remnained unaffected by different

irrigation depths.

Protein yield (q/ha) was also influenced by
varieties during 1888 only. Varieties ICGS-11 and ICGS-21
produced higher protein yield over ICGS5-44 an@ SB-XI.
Amongst different irrigstion depths tried, 7.5 cm and 6.0
cm depths proved sdperior to 8.0 cm depth in prodéoing
higher protein yield. These differences in protein yield
are due to differences in kernel vyield inflyenced by
varieties and irrigation depths. Shinde and Umrani (1888)
recorded higher protein yield with increase in number of

o

irrigations.

' A reference to Table 41 would indicate that
ICGS-11 and ICGS-44 recorded higher uptake of N in kernels
as compared to ICGS-21 and SB-XI in both the years;
however, the differences could not reach to the level of
significance. In case of irrigation depths, lower depths

of 6.0 and 7.5 cm resulted in increased uptake of N in

kernels over higher depth of 8.0 cm. This may be because
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of better crop growth under these treatments, resulting in
higher uptake s8snd higher yields. Zalawadis snd Patel
(1983) observed higher N uptake in kernels by irrigating

at 75 per cent ASHM.

The pattern of uptake of N by haulms as well as
total uptake of N by whole plant was more or less similar.
It was influenced by varieties in both the years. In 1888,
varieties ICGS-11, ICGS5-21 and SB-XI recorded ﬁigher N
uptake, over ICGS-44. However, during 1880,varieties ICGS-
11 sand ICGS-44 were superior to ICGS-2Z21 and SB-XI. These
differences amongst varieties are due to differences in
pod vyields. Applicstion of 7.5 em depth of irrigation
increased uptake of N in haulms snd total uptake ss
compared to 6.0 and 9.0 cm depths, during 1989. In the
vear 1990, 6.0 and 7.5 cm depths were equally effective
but superior to 9.0 cm depth. Similsr findings were
reported by Polara (1984) =snd Ravi Kumar ef al. (1887).

Uptake& of phosphorus in kernels was influenced
by varieties during both the vyears. Variety ICGS;11
recorded higher uptske of P in kernels over =all other
varieties during both the years. However it was at par
with ICGS-44 during 1880. Higher yield levels in ICGS-11
and 1CGS-44 wmight have resulted in increased uptake of
‘phosphorus. Application of 6.0 and 7.5 cm depth resulted
in increased P uptske in kernels as compsred to 9.0 cm
depth during both the years. Bsbu et al. (18985} recorded

higher P uptske with high frequency irrigations.
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As in case of uptake of N, the pattern of totsl
uptake of phosphoras by whole plant and uptake of P by
hsulms wgs similar. It was influenced by varieties as well
as irrigation depths during both the Yesrs of
experimentation. Variety ICGS-11 recorded higher uptake of
P in haulms as well as totsal uptake as compared‘to other
varieties. It was followed by ICGS-21, SB-XI and ICGS-44
in 1989, whereas in 1990 ICGS-11 was followed by ICGS-44,
ICGS-21 and SB-XI. Application of 7.5 em irrigation depth
resulted in increased P uptake in 1989,‘ however, during
1980, 6.0 and 7.5 cm proved superior to 9.0 cm depth.
Shelke (1978) also observed higher phosphorus uptake in

frequently irrigated treatments. A

Potassium uptake in kernels wss highest in
ICGS-11 during both the years. It was followed by ICGS-21,
SB—X; and ICGS-44 during 1988 and ICGS-44, ICGS~21 and SB-
XI during 1980. During both the years of experimentatibn
lower depths of 8.0 and 7.5 cm were equally effective in

higher uptake of potassium as compared to 8.0 cm depth.

During 1888 uptake of K in haulms as well sas
total uptake was higher in ICGS-11, being at psar with
ICGS-21 and superior to other vsarieties. During 1880,
ICGS-44 ana'ICGS—ll recorded higher uptake of‘K in haolms,
as well as total K uptake as compared to rest of the
varieties. Application of 7.5 cm irrigation depth recorded

higher uptake of K in 1889. However, during 1980, depths
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of 6.0 and 7.5 cm ﬁroved superior to 9.0 c¢cm depth. These
results are in confirmation with thosg réported by Polsrs
(1984) and Babu et a&l. (1985). From foregone discussion it
is revealed that moisture supply appeared to be conducive
t& both, chemical availability of nutrients in so0il and
its efficiency. The maximui utilizstion of the nutrients
by the crop under 6.0 and 7.5 ¢m irrigation depths could
be attributed to the better growth of the crop resulting

from the optimum ecologicsl cgndition created by suitable

combination of seration, temperatupe and supply of water.

Hoisture studies

The mean seasonal consumptive use of wster was
736.37 mm in 1988 and 810.85 mm in 1990. The total
consumptive use 1in the year 1980 was relatively higher
probsasbly because of higher evaporative demands ss evident
from ‘the meteorologicsal dsta in Table 3, during grand
growth period and pod development stage. It may also be
due to better plant growth and more leaf area per plant
providing more surface area for evsporation. Favourable
piant growth might have also resulted in proportionalty
better root growth which might have enabléd- the plant to

extract moisture from deeper soil layers.

Amongst -varieties, ICGS-11 tecorded higher
consumptive use during firét vear fol}owed by ICGS-21,
* ICGS-44 and SB-XI. However, in second year, variety ICGS-
44 recorded highest consumptive use followed by ICGS-11,

ICGS—ZI and SB-XI. The improved pérformance of ICGS5-44



195

/

dﬁring 1990 was probahbly due to optimum ?lant density sond
growth of the variety in second year. Total consumptive
use of water was higher in 7.5 em irrigation depth ss
compared to 9.0 cm irrigation depth. The  higher -
consumptive use under .7.5 cm depth could be sttributed to
more'number of irrigations indi;ating that the number and
_frequency rather than depth per turn increased consumptive
use by the crop. Kadam and Patil (1888) recorded higher
consumptive " use with higher frequency of irrigation
depths. Goldb;rg et al. (1871) claimed that increasing the
irrigatioh frequency increassed the availability of
irrigation water through the establishement of relatively
moist conditions in the root zone throughout the crop
period. Several workers recorded increased consumptive
use with increase in available so0il moisture, and
irrigation frequency (Shelke, 1978, Shinde, 198p and
Gajera and Patel, 1884)}.

Data “on interaction effect of varieties snd
irrigation depths revealed that varieties ICGS-11, ICGS-21
and ICGS-44 recorded higher consumptive use with 7.5 cm
depth than that of 6.0 and 8.0 cm depth.In respect of SB-
XI consumptive use significantly decreased with increase

in depth of irrigation.

Data on daily consumptive use indicated that
daily consumptive use was highest in variety ICGS-11 and

it was subsequently followed by ICGS-21, ICGS5-44 and SB-XI
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in 1889. In 1996, however, 1CGS-44 recorded 'highest
consumptive use followed by ICGS-11, ICGS-21 and SB-XI
respectively. Dai}y consumptive use increased due to
irrigation depths of 6.0 and 7.5 cm and declined in higher
depth of 8.0 cm in both the years. This might be probably
due to subnormal plant growth under higher moisture regime
of 9.0 cm because of unfavourable microclimatic conditions

of temporary oxygen stress and lower.soil temperstures.

The daily mean rate of water use of groundnut
was low during establishment and early flowering as well
as during subsequent stagés of flowering to vegetatiye
growth because of less vegetative cover, low moisture
reguirement and other climatic factors. Rate of water use
increased during yield formation and pod de;eloﬁment and
decreased slightly at ripening stage may be because of low
water requirements during maturity.

; ' .
The crop coefficient (Ke¢) values followed the

similar trend of daily water use, they were smali in
initial period i.e. establishment, flowering ;nd
vegetative stages snd increased st &ield formation stage
and slightly decreased at ;ipening stage. Goldb;rg et al.
(1867) and Doorenbose and ﬁassam (1878) s8lso observed
'similar results. In first year, varieties ICGS-11 and
ICGS-21 recorded higher Kc values than ICGS-44 snd SBLXi.
However, during second year ICRISAT variéties ICGS-11,

ICGS~21 sand ICGS-44 recorded more or less similar Kc

values which were higher than those recorded by 1local
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variety SB-XI. The Ke¢ values under 8.0 snd 7.5 cm
irrigation depths were higher than 8.0 cm depth, probably,
because of less moisture availability and prolonged stress

period in higher depth.

%

Maximum soil moisture was utilized by the crop
from upper most soil layer i.e. 0-30 cm, it was decresased
in 30-45 cm layer considerably. Raoc et &l1. (1878) -and
Shinde  (1880) also pecordgd higher so0il moisture
extraction by groundnut crop from 0-30 em =s0il layer.
Higher water use from uppef layers may be due to more
evaporation in 0-15 cm layer and maximum root sctivity in
15-30 cm soil layer. Amongst different varieties, ICGS-11,
ICGS-21 and ICGS5-44 extracted higher soil mqisture from 0-
30 cm soil laver as compared to SB-XI in both the vyears.
Lower 1irrigation depths of 6.0 and 7.5 cm extracted more
or less similar soil moisture from 0-30 c¢m and 30-457 cm
soil layers. However, higher depth of 8.0 c¢m recorded
higher soil moisture extraction from second layer i.e. 30-
45 cm. This might be due to less frequent irrigations
under 8.0 cm depth, which resulted in stress condition and
hence plant roots penetrating to deeper layer-for moisture

absorption. .

During the vesr 1889, ICGS-11 recorded higher
water use efficiency (WUE) and it was followed by ICGS-21,
SB-XI and ICGS-44. However, during second year, varieties

ICGS-44 and ICG5-11 were superior in recording higher WUE
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‘ over that of ICGS-21 snd SB-XI. This might be due to
'better growth and development of ICGS-11 and ICGS5-44 .
resulting in higher economic yields and ultimately higher
WUE. Application of 6.0 and 715 cm depths of irrigsation
recorded higher _WUE over 8.0 cm depth during both the
yéars. These results &are 1in confirmation with those
reported by Rami Reddy et al. (1882), Bharambe and Varade

(1882) and Katre et al. (1888).

The mean evapotranspiration ratio (ETR) was
higher during 19889. In first year ICGS-44 and SB-XI
recorded higher ETR as compared to ICGS-11 snd ICGS-21. In
second year, SB-XI recorded higher ETR over other
varieties. This indicated the lower efficiency of SB-XI
which required more water to produce unit weight of dry
matter. Increase in irrigation depth also incressed ETR,
irrigation depth of 9.0 cm recording highest ETR during

both the years.

W

Correlation and régression studies

It would be seen from simple correlstion
studies that the pod yvield per plant was positively and
significantly correlated with branches, lesf area, total
dry matter, number of root nodules and number of pods per
plant. It wa&as negatively correlated with height and
shelligé percentage. The simple regression aﬁalysis
revesaled that the plant characters which showed
significant correlstions showed  significant gegression§

between pod vield per plant and other characters. The
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multigle regression studies would also revesl that the
plant characters viz. number of branches, leaf srea/plant,
number of root nodules/plaﬁt, number of pods/plant and
hundred kernel weight sre the important yield contributing
characters which incressed pod yield of groundnut. Similar

results were reported by Shinde (1880}.

" Yield - evapotranspiration relationship

The relationship between irrigation water in m
and yield of groundnut pods in t/ha was found to be
quadrsatic in nature. The dry pod yield increased with
incresase in irrigation water applied; but the increase in
pod vyield was at decrssing rate. The potential yields of
3.788, 3.523, 3.865 and 2.824 tonnes per hectare of ICGS-
11, ICGS~21,.ICGS—44 and SB-XI respectively were attsined
at 0.8863, 0.8638, 0.8963 and 0.8286 ha m of
evapotranspiration. Actusl evapotranspirations for
vedetative growth were 0.648, 0.643, 0.850 and 0.543 ha m
in ICGS-11, 1ICGS-21, 1ICGS-44 and SB-XI respectively.
Corresponding evapotranspirations for pod yield formstions
were 0.218, 0.221, 0.236 and 0.286 ha m respectively. Datsa
on marginal and physical product i.e. water use efficiency
revealed that ICGS-11 recorded highest marginal rate of
increase in productivit&, it was followed by variety ICGS-
44, ICG5-21 and SB-XI. Similar trend was observed in water

use efficiency slso.
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Economic analysis
Data on economic anslysis of vield-wster

i
relations under the spectrum .of appraised prices (10,000,

1£000 and 12000 Rs. per tonng‘of pod yield) snd cos% (Rs.
125, 150, and 175 per 160 mm of water) revealed that order
of responsi;eness of varieties was in the sequeéce of
ICGS-44 followed by ICGS-11, ICGQ;ZI, and SB-XI. It was

also observed that at constant price of produce the

increasing cost of water reduced the most economicah level
* |

sand vice versa. Similarly, the net profit showed 'direct

relationship with increasing price of produce snd indirect
H

relationship with increasing cost of water. 1
. N \

- H
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VI. SUMMARY AND CONCLUSION

Field experiments were conducted at the farm of
Co-ordinated Project for Research on Water Management,
Marathwada Agricultural University, Parbhani during summer
seasons of 1888 and 1990.‘ The experiment constituting
twelve treatnenf combinations involv%ng four varieties
viz. ICGS-11 (Vy), ICGS5-21 (V3), ICGS-44 (V3) and ©SB-XI
(V4) and three depths of irrigation viz. 6.0 em (D1), 7.5
cm (Dg), and 9.0 cm (D3), was conducted in factorisl

randomized block design.

The experimental site was fairly uniform in
topography. The s0il was clayey in texture retentive of
moisture, ‘low in organic carbon and nitrogen, medium in
available phosphorus and slightly alkaline in reaction.
Weather conditions were more or less similar in both the
seasons, except relatively higher temperatures during

grand growth period'of crop in 1980.

Sowing was done on January 17 apd 22 during
1988 and 1980 respectively by dibbling two kernels per
hill maintaining 30 x 15 cm spacing. The fertilizers were
applied at the rate of 25 kg N and 50 kg, P05 /ha as
basal application through urea and single superphospha@e.'
Immediately after sowing one uniform irrigation of 60 mm

depth was applied to sll the plotsl
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Second common irrigation was aspplied after gap
filling to establish the crop. Irrigation treatments were
introduced 15 days after sowing. The inter cultivation and

. £
plant protection messures were taken as and when required

during crop Erowth period.

o som

4 1

Data on biometric attributes viz., plant
stand, plant height, number of branches, number of
nodules, number of pods, 1leaf area and dry matter
accumulation were recorded periodically, while the data on
vield attributes viz., number of filled and unfilled pods,
number of one seeded and two seeded pods, weight of dry
pods per plant, shelling percentage, 100-kernel weight and
kernel yield were recordéd after harvest. Growth analysis
was carried out by working out various growth functions
viz., Absolute growth rate (AGR) for height and dry
matter, Relative growth rate (RGR), Net assimilatipn rate

(NAR) and Leaf aresa index (LAI).

Yield of dry pods and haulms was recorded from
each net plot. All data collected were subjected to
statistical s&nalysis and results were tested by adopting
'F° " test at 6.05 probability level. Three years data of
vield of dry pods and haulms was pooléd and results
presented. Data on total bioclogical yield anq harvest

index was élso calculated.
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Soil moisture studies were started from sowing
and continued upto harvest. Total consumptive use of

. . i
water, water use rates during different growth stagdes,

daily consumptive use, soil moisture depletion pit;ern,
water use efficiency (WUE), evapotranspiration ratio (ETR)
and crop coefficient values (Ke) were worked out by
standard procedures. Potential evapotranspirationi (PET)
was worked oﬁt by modified Penman method. The K¢ ivalues
"were computed from the data of ETcrop (mm) and ET, by

mpdified Penman methods for the various stages of

groundnut under Parbhani conditions.

0il and protein content in kernels as w411 as
N, P and K uptake in kernels, haulms and total uptake in

plant was found out.

Simple correlation and regression studies as
well as multiple fegression studies between weight of dry
pods per plant and other plant characters were undertaken

to assess their contribution towards pod yield.

Pod yield response to irrigation was computed
by fitting quadratic equation to pooled data. The results
of irrigation on pod yield response were subjected to
economic analysis for ascertaining the economics of

irrigation under sappraised prices,.

Mean height of plant was found to ingcresase

progressively till maturity. The in¢crease was
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comparatively slow during early period of crop growth,
rapid during 45-80 days and slow thereafter daring both
the years. Amongst different varieties SB-XI }ecorded more
plant height 1in both the years. Different - irrigation

depths did not influence plant height significantly.

The branching increased gradually upto 80 days
and thereafter remained more or less constant. Variety SB-
XI produced more number’of branches. However, ICGS-11,
ICGS-21 and ICGS-44 produced more or iess similar number
of branches. Lower irrigdation depthsiof 6.0 and 7.5 cm
resulted in higher number of branches as compared to 9.0

cem irrigation depth.

Varieties ICGS-11 and ICGS-44 recorded higher
leaf area per plant as compared to. ICGS~21 and SB-XI
during both the years. Irrigation depths of 6.0 and 7.5 cm

prodiuced more leaf area over 8.0 cm depth. '

‘Mean number of pods per plant were higher in

varieties ICGS-11 and 1ICGS-44 as coumpared to‘ other
vari;£ies. Application of lower irrigation depths of 6.0
and 7.5 cm pfoduced more number of pods per plant than
that of higher depth of 8.0 cm during both the years of

experimentation.

Mean number of nodules per plant increased upto
80 days and decreased thereafter upto harvest. Varieties
ICGS-11 and I1ICGS-44 produced more number of nqdules as

compared to remaining varieties. Variety ICGS-21 recorded
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more nodules than SB-XI. During first year 7.5 cm depth
produced higher number of nodules over 8.0 and 9.0 cm,
former being superior to latter. During second year, in
initial siage, 6.0 cm depth was superior, ‘however, at
later stages irrigation depth of 7.5 cm was supe?ior to

other depths.

Total dry matter per plant was found to
increase continuously with advancement in age of the crop.
During both the years, ICGS-11 and ICGS-44 produced more
dry matter per plant over ICGS8-21 and SB-XI. Variety ICGS-
21 recorded higher total dry matter per plant as c;mpared
to SB-XI at harvest. High fre?uencies of irrigation under
8.0 and 7.5 cm were beneficai in production of more dry

matter per plant during both the years.

The growth analysis in terms of AGR of height
indicated that incresase was slow in initial stage, rapid
during active vegetative growth period. and decreased .
.thereafter. The growth functions viz. AGR and RGR of dry
matter was higher in varieties ICGS-11 and ICGS-44. The
differences in AGR and RGR values of 8.0 and 7.5 cm depths
were marginal and they recorded higher values as compared
to 8.0 cm depth. The NAR was higher npto 75 days, and
slowed therafter upto maturity. Treatments effects were
not consistent in any of the year. Varieties ICGS-44 and
ICGS-11 recorded higher LAI values. Application of 6.0 and
7.5 cm depth of irrigation improved LAI over 9.0 cm

irrigation depth.
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Varieties ICGS-11 and ‘ICGS-44 produced more
number of filled pods and. two seeded pods as compared to
other varieties during both the years. Irrigation depth of.
7.5 cm recorded higher number of f%lled pods over 6.0 and
9.0 cm depths. Similarly, 7.5 cm depth produced more
number of two seeded pods per plant during 1888. However
during 1890, 6.0 and 7.5 cm depths were equally superior

to higher depth of 8.0 cm. \

Number of unfilled pods and one seeded pods
were higher - in SB-XI during both the years. Effect of
irrigaion depth was not evident in any of the season on

both these charsacters.

Weight of dry pods per plant was higher iﬁ
varieties ICGS-11 and ICGS-44 as compared to other two
varieties. Application of 7.5 cm depth recorded higher
weight - of dry ?ods during first year. However, during
second year, 6.0I§nd 7.5 cm depths were equally effectiQe

in producing higher weight of dry pods.

ICRISAT varieties ICGS-11 and ICGS-21 recorded
higher hundred kernel weight. Variety SB-XI recorded
lowest }Oo-kernel.weight as compared to'other varieties.
Irrigation depths of 6.0 and 7.5 cm improved hundred
kernel weight during 1990 as compared to 9.0 cm depth of
irrigation.Kernel yield was higher in ICGS-11 and ICGS-44.
Depths of 6.0 and 7.5 cm irrigation were equally effective

in improving kernel yisld.
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Shelling percentage was higher in ICGS-11,
ICGS-21 and ICGS-44 as compared to SB-XI. It was not
influenced by irrigation depths in both the years of

experimentation.

Variety ICGS-11 recorded higher yield of dry
pods as compared to other varieties in 1889. During 1990,
however, it was at par with ICGS-44 and both, these
varieties were superior to ICGS-21 and SB-XI. During 1991,
variety ICGS-44 out-yielded resf of the varieties which
' were at par with each other. The pboled analysis of t£ree
years data revealed that all three ICRISAT varieties viz.,
ICG$—11, 1CGs-21, and ICGS—4Q were at _par and
significantly superior to SB-XI. gower irrigation depths
of 6.0 and 7.5 cm recorded higheﬁ yield of dry pods as
compared to higher depth of 8.0 fn in all the years of

experimentation. i
i

Variety ICGS-11 produced higher dry haulms
yield over ICGS-21,ICGS-44 and SB-XI in pooled results.
Aéplication of 7.5 cm depth of irtrigation improved dry

haulms yield over 6.0 and 8.0 cm depths on pooled basis.

Total biological yield was higher in ICGS-11
during 1988. However, during 1990 it was at par with ICGS-
44 and superior to other varieties. Irrigation depths of
6.0 and 7.5 cm recorded higher biological yield over 9.0

cm depth. Varieties ICGS-11, ICGS-21 and ICGS-44 were at
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par and recorded higher harvest index over SB-XI. Harvest
index tended to decrease with 8.0 cm irridation depth,
however, differences could not reach to the 1level of

significance.

During first year, varieties ICGS-21 and ICGS-
44 recorded %igher oil content, whereas in second vyear,
varieties ICGS-21, ICGS-44 and SB-XI were found superior
to .ICGS-11. 0il content was not influenced by irrigation
treatments. Variety SB-XI recorded higher protein
percentage in kerneis over other varieties. Similarly,
ICGS-21 and 1ICGS-44 recorded higher protein percentage
over ICGS—li. It remained unaffected due to different

irrigation depths.

Variety ICGS-11 recorded higher total uptake of
N. However, it was at par with ICGS-él and SB-XI in 19889
and with ICGS-44 in 1880. Variety ICGS-11 also recorded
higher uptake of P and K as coéﬁared to other vari;ties
during both the years. During 1989, application of 7.5 cm
irrigation depth, improved total N, P and K ugiake by plant
over 6.0 and 8.0 cm depths. However, during 1890,
irrigation depths of 6.0 and 7.5 cm were equally effective

and recorded higher uptake over 8.0 cm depth.

The wmean seasonal consumptive use of water by
H

.groundnut was 736 mm in 1988 and 810 mm in 19890. Variety
ICGS~11 recorded higher consumptive use during first year

-

. followed by I1ICGS-21, ICGS-44 and SB-XI. However,in second

.
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vear, variety ICGS-44 recorded highest consumptive use
followed by ICGS—llu.ICGS-Zl and SB-XI. Total consumptive
'use was higher at 7.5 cm irigation depth as compared to
6.0 and 9.0 cm depths during both the years. Daily
consumptive use was }ow during establishement and early
Fflowering sas well as subseguent stéges of flowering to
vegetative growth. Rate of water use increased during
vield formation stage and decressed slightly at ripening
stage. The Kc values followed the similar trend of daily
water use. The varieties developed at ICRISAT recorded
higher Kc values as compared to SB-XI. The Kc values were

higher under 6.0 and 7.5 cm depths as compared to 8.0 cm

depth.

- \/;;xinun soil molsture was untilized by the crop
from upper most soil layer i.e. 0-30 cm (70-75 per cent),

it was decreased in 30-45 cm layer (25-30 per cent).

Variety ICGS8-11 recorded higher WUE during
1989. However, during 19880 ICGS-11 and 1ICGS-44 recorded
higher WUE over rest of the varieties. Hean
evapotranspiration ratio (ETR) was higher in ICGS-44 and
SB-XI during 1989, while in 1880 it was considerably
higher in SB-XI. Hith increasing depth of irrigation upto

8.0 cm ETR slso incresased.

From simple correlation and regression studies
and multiple regression studies it is evi@ent that pod

vield 1is dependent on branches, leaf area,total dry
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matter, number of root nodules and number of pods per

-

plant.

The relationship bgtween irrigation water and
vield ‘of groundnut was found to be'quahratic in nature.
The dry pod yield increased with increase in irrigation
water applied, but the increase in pod yield.fwas at
decreasing rate. The potential yields of 3.788, 3.523,
3.865 and 2.924 tonnes per hectare of 1ICGS-11, ICGS-21,
ICGS-44 and SB-XI respectively were attained at 0.8663,
0.8638, 0.89863 and 0.82868 ha m of evapotranspiration.

Economic analysis of yield-water relations
revealed that highest net returns were obtained from ICGS-
44 followed by ICGS-11, ICGS-21 and SB-XI. It was also
observed that at constant price of produce the increasing
cost of water reduced the most economical level and vice

verss.
CONCLUSIONS

1. Growth parameters viz. height and branches were higher
in variety SB-XI, whereas léaf area, total dry matter,
number of pods and number of nodules were higher in
varieties ICGS-11, 1CGS-21 and ICGS-44. Lower depths
of 6.0 and 7.5 cm resulted in improvement in growth
parameters as compared to higher depth of 9.0'cm.

2. The ICRISAT varieties ICGS-11 and ICGS-44 recorded
higher yield ﬁttributing characters viz. weight of dry

pods, number of filled pods, number of two seeded pods
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and * total number of pods and 100-kernel weight.

- Irrigation depths of 6.0 and 7.5 c¢m also improved

" yield attributing characters. :

Varieties ICGS-11, ICGS-44 and ICGS-21 out-yielded the
local variety SB-XI. Lower irrigation depths of 6.0
and 7.5 cm produced higher dry pod yields as compared
to 8.0 cm depth.

Varieties ICGS-21, ICGS-44 and SB-XI recorded higher
0il content, whereas protein content was highest in
variety S5B-XI as compared to other varieties. 0il and
protein content remained unaffected by different
irrigation treatments. Varieties ICGS-11 and ICGS-44
recorded higher uptake of total N, P and K in the
plant. Lower irrigation depths in which irrigation
frequency was higher recorded higher N, P and K uptake
by plant. ' .

The mean consumptive use of ICGS-11, ICGS-21, ICGS-44
and SB-XI was 805, 788, 787 and 733 mm respectively.
Corrgsponding figures under 6.0, 7.5 and 9.0 cm
irrigation depths were 781,. 808 and 729 mm
respectively. The daily wgter use rate was higher in
ICRISAT varieties. The dai%y water use was more under
7.5 cm depth. The Kc-values were lower (0.62) in
initial period and increased with advancement in age.
The values were 0.82, 0.75, 0.83 and 0.68 during
estpb}iéhment/flowering, flowering/vegetative, yield

formation and ripening stages respectively.
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6. The response sanalysis of droundnut pod yield to
applied irrigation water indicated that minimum 648,
643, 660 and 543 mm of irrigation watér should be
apﬁlied in .ICGS—ll, ICGS-21, ICGS-44 and SB-XI
respectively to realise yield. The maximum predicted
vield levels of dry ﬁod were J3.798, 3.523,3.865 and
2.924 t/ha with 866, 863, 886 and 828 mm water .in
ICGS~-11, ICGS-21, ICGS-44 and SB-XI respectively.

RECOMMERDATIONS

On the basis of the pooled analysis of tﬁree
vears data on the yield of dry pods it may be .inferred
that variety ICGS-11 alongwith ICGS-21 and ICGS-44 was
superior to the existing variety SB-XI for  summer
cultivation. As‘regards irrigation depths, it was observed
that lower depths of 8.0 and 7.5 cm were &at par and
optimum for getting significantly higher yields as
compared to 9.0 cm 'depth. In view of this, it is
recommended tha£ variety ICGS-11 be substituted for
varie?y SB-XI in Marathwada region and should be irrigated
with the depth of either 8.0 or 7.5 cm.according to the

- local situation during summer season.
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Future line of research work
1. In view of scarcity of irrigation water and
rigid rotational supply of irrigation it is necessary to
test the performance of groundnut varieties at
differential depths  during various growth stages
depending upon the relative water requirement during that

period.

2. The cuitivation of groundnut in broad bed
furrows has shown some promise as per earlier experience.
This method can be suitably modified to suit our
requirements such as furrow after two lines or three lines
of groundnut and. scheduling irrigation in these furrows.
This may save valuable irrigation water with appreciable
increase in dry pod yield. Scheduling of irrigation in.
such irrigation 1layouts may lesd us to some valuable

findings.

3. The cultivation of groundnut on both side of
ridges 1is also found ég'be prqmising. More research on
this aspect particularly in reépect of water saving is

necessary.

4. Under modified method of grénndnut cultivation
viz, BBF an& riages and furrows method of cultivation,
even lower depth of 5.0 cm may prove effective not only in
saving of water but also in enhancing the productivity of

groundnut.
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Appeniix |

Econoaics of yield-water ralations under appraised price spectrua,
A. For varisty 1088-11

Px Py PR Optisus Response Cost Costof Total Total Net - Mot

Rs/100 sa Rs/t Px/Py ET ol ¥ of ET cultiva- returns cost returns returns
{t/ha} tion /R
tnvested

123 10000 0.0123 0.833  3.786 106 LA 37860 3456 3403 8.93
125 11000 0,01136 0.834 3,786 106 3350 41646 343 36190 6,63
123 12000 0.01046 0.836  3.789 107 3330 948 AW 40088 1.3
130 10000 0.0130 0.831  3.780 27 3% 37800 477 3B 5.9
130 11000 0.01363 0.833  3.784 127 3330 41626 M8 14 6,59
15 12000 0.0423 0.834  3.7B% 128 3330 85232 W78 M LD
in 10000 0.0173  0.849 3.1 148 nH W0 M98 UM 5.6
i 11000 0.013%0 0.85%0 3.777 148 3330 41347 M98 36049 630

¢
i73 12000 0.01438 0.832 3.782 189 3330 © &334 499 398y 7.25

3. For varisty ICBS-21

Py Py PR Optisum  Response Cost Cost of Total Total  Net Net

Rs/100 ma Rs/t Px/Py ET of ¥ of ET' cultiva- returns cost returns returns
{t/m) tion iRs
’ invested

123 10000 0.0123 0.831  3.31f 106 350 39110 436 29604 3.43
125 11000 0.01136 0.852  3.33 106 3350 38643 3436 33187 6.0
125 12000 0.01045 0.833  3.343 106 3330 A215 4% 36700  6.72
150 10000 0.0150 0.848 3,303 127 3% 35050 47 mn LY
1% 15000 0.01363 0.830  3.309 127 3330 3839 77 13822 604
150 12000 0.0123  0.834 3.511‘ 127 3330 212 77 36635 669
175 10000 0.0175 0.846  3.300 48 3350 35000 5498 29302 5.3
175 11000 0.01390 0.847  3.302 48 3330 38522 M98 33024 .00

i 12000 0.01458 0.849  3.%07 148 330 42084 5498 36388 6.6




€. For variety ICE8~-44

Px Py PR Optisua Response Cost Cost of Total Total  Net et

Rs/100 sm Rs/t Px/Py EV of ¥ of EY cultiva~- returns cost returns returns
{t/ha) tion Rs
invested

123 10000 0.0123 0.684  3.852 110 3330 38520 5440 33060  4.03
23 11000 0,08136 0.883  3.604 110 3330 42394 3480 36934 6.76
123 £2000 0,01045 0.686 3.8 111 3330 46272 M6l 8l 1.4
130 10000 0.0530 0.881  3.847 132 3350 38470 5482 32986 .01
1% 11000 0.01363 0.883  3.B51 132 3330 42351  MB2 3879 672
1% 12000 0.0123 0.884  3.832 152 3330 46224 3482 0472 1.83
173 10000 0.0175 0.879 3.842 HA] 3350 38420 3303 N .98
75 11000 0.01390 0.880  3.844 IIM 3330 42284 5504 36?00 b.68

175 12000 0.01458 0.882  3.84% i34 3% 46188 3304 40780 7.40

D. For varisty 881l

Px Py PR Optimm Response Cost Cost of Total Total et Net

Rs/100 s Rs/t Px/Py EY of ¥ of ET cultiva- returns cost returns returns
{t/ma) tion Rs
invested

123 10000 0.0125 0.816 2.947 102 3350 29170 M2 23718 4.3
123 11000 0.01136 0.817  2.9i6 102 3330 32098 %2 26646  4.88
i 12000 0.01045 0.818  2.919 102 3350 33028 3492 2% A2
i © 10000 0.0130 0.813 2,943 122 3330 29130  M72 23%6% 432
150 11000 0.01353 0.814  2.914 122 330 32054 3472 %582  4.83
130 12000 0.0123 0.816 2.917 122 3330 304 2 29582 LY
17 10000 0.0175 0.811 2,910 2 9330 29100 3492 23608 4.29
175 11000 0.01390 0.812 2.912 142 3350 32032 5492 26540  4.83

175 12000 0.01438 0.814 2,914 142 30 34968 492 29476 5.3




Appendix II

Dry pod yield Kg/net plot

1989 1990 1991
Treatments RI RII RIII RI RII RIII RI  RII RIII
VD, 5.00 -7.50 4.30 B5.75 7.30 5.50 4.50 5.00 4.40
ViDp 6.90 5.90 6.70 6.40 6.70 6.50 4.60 4,30 4.00
VyD3 5.20 4.15 4,40 5.50 5.15 4.80 3.90 4,20 3,40
VoD 4.50 4.90 5.80 4.80 &6.50 5.30 4.50 4.40 4.80
VD2 5.30 5.20 B5.60 5.65 6.40 6.20 4.30 4.10 3.90
VD3 3.50 4.05 4,50 4.50 5.20 4.70 3.80 3.90 3.60
VaDy 3.42 3,07 3.36 7.20 6.%0 '5.40 5.00 5.10 4,80
VDo 3.62 3.19 3I.15 7.10 6.60 6.25 4.60 4.80 4.40
VD3 2.95 3.22 3.59 4.55 6.10 5.25 4.20 3.90 4.10
V4D, 3.30 3.42 3.00 5,00 5,20 4.85 4.80 4.60 4,20
VgD o 4.30 3.50 4,20 5.50 4.40 4.9% 4.40 4.50 4,00
V4D x 3.40 2.50 3.00 4,25 4.10 4.30 3.70 4.10 I.e0 (7




