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ABSTRACT 
A field experiment was conducted during summer seasons of 1999-2001 at Rahuri, Maharashtra, to find out 

appropriate irrigation schedule for summer groundnut (Arachis hypogaea L.) and to evaluate the effect of mulch on 
crop performance in broad bed-furrow method. Twenty-four treatment combinations, comprising 4 irrigation re- 
gimes based on cumulative pan evaporation (CPE), viz. 75, 100, 125 and 150 mm CPE, and 6 mulching treatment, 
viz. sugarcane trash @ 5 tonneslha and plastic film mulch (7 micron) with and without kaoline 8% and the control. 
Among all the irrigation regimes, irrigation scheduled at 75 mm CPE to summer groundnut recorded significantly 
higher yield parameters, dry pod yield (34.08 qlha) and net returns (Rs 32,012lha) in broad bed furrow (60-30 cm 
x 6.67 cm) than 100, 125 and 150 mm CPE. Mulching of plastic film with kaoline spray (8%) was found effective 
and registered highest pod yield (34.70 qlha) over rest of treatments. The net returns obtained owing to mulching 
with plastic film and sugarcane trash with and without kaoline spray were almost identical. The benefit : cost ratio 
indicated that the use of sugarcane trash @ 5 tonneslha was found economically feasible agronomic practice for 
summer groundnut. The total consumptive use of water (738 mm) was higher with minimum water-use efficiency 
(4.61 kgtha-mm) when irrigation was scheduled at 75 mm CPE. The water-use efficiency was higher with use of 
plastic film mulch with kaoline (6.69 kglha-mm) and was lowest with the control (3.49 kglha-mm). On an average, 
the evapotranspiration losses were reduced to the extent of 25.77, 14.63 and 4.56% due to application of plastic 
film, sugarcane trash and kaoline spray, respectively. 
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In Maharashtra, groundnut (Arachis hjpogaea L.) oc- 
cupies dominant position as an oilseed crop and the crop 
is increasingly grown under imgation during summer sea- 
son in command areas as a cash crop. Area under ground- 
nut cultivation in the state is about 0.52 million hectare 
with production of 0.55 million tonnes and productivity of 
1,049 kgha. Out of this about 20% area comes under 
summer cultivation. It has great potential to increase the 
yield under summer season. This crop is more sensitive to 
water fluctuation and more or less at critical growth 
stages, which adversely influences the yield. Therefork 
there is a need of efficient and economic use of irrigation 
water, so as to increase the area and productivity of sum- 
mer groundnut. Borole (1986) recorded maximum yield of 
summer groundnut when irrigation was scheduled at 75 
mm CPE. The broad bed furrows (BBF) techniques pro- 
vides loose soil mass for developments of pods, besides, 
the furrows were beneficial for irrigation and drainage of 
excess water, Bhoi et al. (1984) and Nalwade and More 

(1993) reported significant response of BBF resulting in 
higher pod yield, therefore this technique was used. In 
recent year's use of plastic film, straws and antitranspirant 
have been used for minimizing water losses through 
evapotranspiration. The present experiment was therefore 
carried out, to find out appropriate irrigation schedule to 
increase the productivity of summer groundnut and to 
evaluate the effect of mulch on crop performance in broad 
bed furrows. 

MATERIALS AND METHODS 

A field experiment was conducted during 199941 dur- 
ing summer at Rahuri. The soil was clay loam, with or- 
ganic carbon 0.45% available N 350 kgha, available P 
18.7 kg/ha and available K 375 kglha, with pH 8.5. The 
soil-moisture content at 113 bar and 15 bar was 38.7 and 
20.5% respectively. The bulk density was 1.28 g/cm3. 
lhentyfour treatment combinations, comprising 4 irriga- 
tion regimes based on cumulative pan evaporation (CPE), 
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viz. 75, 100, 125, 150 mm CPE, in main plots and 6 
mulching with antitranspirant treatments in subplots, viz. 
sugarcane trash @ 5 tonnesfha and plastic film mulch (7 
micron) with and without kaoline 8% spray, kaoline 8% 
and control. The experiment was laid out in split plot de- 
sign with 3 replications. Groundnut 'TG 26' was sown OF 

broad bed-firrow with spacing of 60-30 x 6.67 cm during 
the last week of February and harvested in the last week of 
June each year. 

Recommended dose of N and P was applied as a basaI 
dose at the time of sowing. Plastic film (7 micron) and 
sugarcane trash mulch @ 5 tonnesfha were applied imme- 
diately after germination of crop as per treatments. In all 
5 sprays of kaoline (8%) were applied in the treatments of 
antitranspirant at 15-day intervals starting from 45 days 
after sowing. The other recommended cultural practices 
followed were common in all other treatments. Two com- 
mon irrigations (14 cm depth) were applied for better ger- 
mination and establishment of crop. The remaining irriga- 
tions were given as per treatments when cumulative pan 
evaporation reached the required value and the quantity of 
water applied was measured with the help of Roplogle 
flume. Water use-efficiency was computed in terms of pod 
yield (kgha-mm) by dividing yield of pod with consump- 
tive use of water. The input cost of plastic film mulch (52 
kg) was Rs 3,640fha and kaoline (200 kg) Rs 970fha. The 
market rates received to dry pods were Rs 1500Iq in first 
2 seasons and Rs 16,00/q in third season respectively. 

RESLlLTS AND DISCUSSION 

gation regimes from 75 to 150 mm CPE (Table 1). The 
moisture stress prevailed due to higher CPE values, ad- 
versely affected the yield parameters. An application of 
irrigation at 75 mm CPE resulted significantly higher dry 
pod yield of groundnut (34.08 qfha) than the rest of irriga- 
tion treatment on broad bed furrow. The yield decreased 
significantly with increasi~e levels of CPE and was low- 
est at 150 mm CPE (26.99 qha). The favourable soil- 
moisture conditions created in the rhizosphere at 75 mm 
CPE benefiting in giving higher pod yield Mahakulkar; 
et al. (1990) and Parihar et al. (1999) also reported simi- 
lar trend. The differences in yield and yield parameters 
were significant due to mulching with antitranspirant. The 
use of 7 micron plastic film with koline (8%) spray gave 
significantly higher pod yield of summer groundnut (34.69 
@a) over rest of mulching treatments on pooled mean ba- 
sis. Similar trend was noticed in yield and yield param- 
eters and quality aspects during each season also. 

However, the use of sugarcane trash @ 5 toneesfha re- 
sulted 17.08% higher dry pod yield than the control (26.5 
q/ha). Plastic film and sugarcane trash might have en- 
hanced microbial activities due to favourable soil moisture 
and soil-temparature condition in rhizosphere of ground- 
nut, resulting in quick release of nutrients add their uptake, 
which ultimately increased the pod yield of groundnut 
(Shyam Sunder, 1999). The use of kaoline spary 8% alone 
gave only 3.83% higher dry pod over the control (26.05 q/ 
ha) and it was not found much effective in reducing ET 
losses. Shinde and Lomate (1979) also reported that, ap- 
~lication of kaoline (3%) to summer groundnut did not . , - 

Yield and yield parameters influence the yield significantly. The oil (%) increased sig- 
Significantly reduction was observed in yield param- nificantly under mulching than the control. 

eters, oil and shelling (%) due to increasing levels of irri- 

Table 1. Effect of irrigation regimes and mulching on yield and yield parameters of summer groundnut (pooled of 3 seasons) 

Treatment Pods Drypod 100 pod 100-kernel Dry pod yield (qtha) Shelling Oil 
plant weight1 weight weight (a) (%I 

plant (g) (g) (g) 1999 2000 2001 pooldd 

Irrigatin regimes 
75 mm CPE 25.65 24.45 99.73 55.82 ' 34.29 34.96 33.00 34.08 68.50 51.78 
100 mm CPE 22.94 21.08 96.36 51.77 32.96 33.08 30.46 32.16 67.58 51.44 
125 mm CPE - 20.07 17.59 94.02 49.47 30.09 30.54 27.56 29.39 66.72 51.07 
150 mm CPE 16.43 14.63 90.99 47.60 27.92 27.90 25.15 26.99 65.72 50.56 

CD(P=O:05) , 2.39 2.00 2.56 0.90 0.80 1.34 1.96 0.83 0.62 0.30 

Mulching regimes 
Cane trash@ 5 tomedha 20.94 19.30 94.52 50.86 31.80 31.35 29.56 30.50 67.00 51.03 
Plastic film (7 micron) 22.71 20.45 97.11 51.89 34.38 33.24 31.91 33.17 67.40 51.68 
Kaoline 8% 19.63 18.26 93.59 50.22 27.21 28.67 25.41 27.09 66.92 50.80 
Sugarcane trash @5 21.85 19.86 95.78 51.34 32.78 32.80 30.68 32-08 67.15 51.38 

tonnedha + Kaoline 8% 
Plastic film + kaoline 8% 24.29 21.32 98.31 52.35 35.58 35.30 33.21 34.69 67.56 51.80 
Control (No mulch) 18.21 17.48 92.35 49.59 26.33 27.36 24.48 26.05 66.75 50.59 

CD (P=0.05) 1.19 0.91 3.70 NS 1.12 1.69 1.25 0.77 NS 0.28 
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nble 2. Water requirenent and econmics of summer groundnut as influenced by different treatments (Average of 3 seasons) 
- 

Treatment 

Irrigation regimes 
75 mm CPE 
100 mm CPE 
125 nlm CPE 
150 mm CPE 

CD (P=0.05) 

Profile Effective Inigation Consum- 
depletion rainfall' depth ptive 

(mm) (mm) (mm) use 
(mm) 

Total WUE Net returns (Rslha) Benefit : 
water (kglha) cost 
use (mm) 1999 2000 2001 Pooled ratio 

(mm> 

Mulching regimes 
Cane trash 8 5 tonnesiha 
Plastic film (7 micron) 
Kaoline 8% 
Cane trash 8 5 tonnesiha 

+ kaoilne 8% 
Plastic film + kaoline 8% 
Control (no mulch) 

CD (P=0.05) 

Economic returns 
Irrigation scheduled at 75 mm CPE to summer ground- 

nut recorded significantly higher net returns (Rs 32,0121 
ha) and benefit : cost ratio (2.60) than rest of irrigation 
treatments. Net returns were significantly reduced with 
each increased level of CPE. Similarly, the net returns 
were significantly higher dry the use of plastic film mulch 
with kaoline spray over use of kaoline spary alone and the 
control. However, the net returns obtained due to mulch- 
ing with plastic film and sugarcane trash with and without 
kaoline spray were almost equally idendcal indicating 
that, the use of sugarcane irash @ 5 tonnesha for summer 
groundnut was economical beneficial interms on net re- 
turns and benefit : cost ratio (2.73). Shinde and Firake 
(1998) also reported that use of sugarcane trash signifi- 
cantly increased the benefit : cost ratio and net returns in 
summer chilli compared with plastic film. Use of kaoline 
spray (8 %) resulted in the minimum net returns and hence 
it was not beneficial in summer groundnut. 

Irrigation studies 
Irrigation regimes had a marked influence on water use 

and water-use efficiency. The average irrigation required 
that to summer groundnut was 618 mm. The profile 
depletion of water, total water requirement and consump- 
tive use was maximum when irrigation was scheduled at 
75 mm CPE, with minimum water-use efficiency (4.61 kg/ 
hdmm). The mean consumptive use at 75 mm CPE (738 
mm) was 36.66 % higher than 150 mm CPE (540 mm). 

This indicates that delayed irrigation were not conge- 
nial for obtaining high WUE in summer groundnut. The 
profile depletion and consumptive use was lowest in the 

treatments of plastic film in combination with kaoline 
spray as compared to the rest treatments but it was high- 
est in control treatments. The water use-efficiehcy was 
3.49- 6.69 kgha mm and it was higher in use of plastic 
film mulch with kaoline (6.69 kghdmm) and was lowest 
with the control (3.49 kg/ha-mm). These indicate that the 
water was most efficiently utilized under the plastic film 
mulch. On an average, the ET losses were reduced to the 
extent of 25.77, 14.63 and 4.56 % due to application of 
plastic film, sugarcane trash and kaoline spray, respec- 
tively. 

Thus growing of summer groundnut on broad-bed fur- 
row with irrigation scheduled at 75 mm CPE using plas- 
tic film was beneficial for achieving higher productivity 
and reducing the ET losses. Use of sugarcane trash @ 5 
tonnesha, as mulch was equally beneficial in terms of net 
returns and benefit : cost ratio as that of plastic film mulch. 
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