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ABSTRACT 

An experiment was conducted during the winter season of 1999-2000 and rainy season of 2000, to study the 
flowering behaviour and reproductive growth of polyethylene film-mulched groundnut (Arachis hypogaea L.) in sole 
as well as intercropping with cotton (Gossypium hirsutum L.). The effect of polyethylene film mulch (PFM) on days 
to first flowering, days to produce 50% of total flowers in a single plant, total number of flowers produced, pod set- 
ting ratio and total number of matured podstplant was significant. As  a result, the pod yield was also highest with 
the same treatment (26.17 q/ha and 26.46 q/ha respectively during winters of 1999-2000 and rainy 2000). The ef- 
fect of intercrop treatments was significant on majority of the phenological and yield characters and pod yield of 
groundnut. The interaction effect was non-significant during both the seasons for all the parameters studied. 
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Polyethylene film mulch technology made a revolution 
in groundnut production, which is popularly known as 
white revolution in China. Because of the good vegetative 
growth in polyethylene film-mulched groundnut, more re- 
productive buds differentiate and bloom early and result in 
more matured podslplant (Hu Wenguang et al., 1995). 
Groundnut raised under broad-bed and furrow system with 
polyethylene film mulch results in 25% higher pod yield 
over non-mulched control (Subrahmaniyan et al., 1999). 
Though polyethylene film mulch is a high-yielding tech- 
nology in groundnut, farmers preference is lacking in view 
of cost of polyethylene film which could be used only for 
1 crop. However there is a great scope to increase the per 
unit productivity in polyethylene film-mulched groundnut 
by growing another crop in the furrows of broad bed and 
furrow system of land configuration as intercrop. The slow 
growing nature of cotton could be exploited for this situ- 
ation. Hence present study was conducted to study the 
flowering behaviour and reproductive growth of polyeth- 
ylene film-mulched groundnut. 

MATERIALS AND METHODS 

A field experiment was conducted during the winter 
(rabi) season of 1999-2000 and rainy (kharif) season of 
2000 at Regional Research Station, Tamil Nadu Agricul- 
tural University, Vridhachalam. The soil was a red sandy 
loam, low in available N (160 kgka), moderate in avail- 

able P,O, (37.5 kgha) and available K 2 0  (145 kgha), 
with pH 7.3. The experiment was laid out in randomized 
block design with 4 replications. The treatments com- 
prised of 3 intercrops, viz. sole groundnut, groundnut + 
cotton intercrop (simultaneous sowing of cotton and 
groundnut) and groundnut + cotton intercrop (cotton sown 
30 days after groundnut sowing ) and 2 mulches (polyeth- 
ylene film mulch andnon-mulched control). The plot size 
was 27 m2 (4.5 m x 6.0 m). 

Groundnut was sown in the beds and cotton was sown 
in the bed in such a way that 3 rows of groundnut in the 
beds and 1 row of cotton in the furrows. Groundnut + cot- 
ton intercrop was grown on additive series where the 
population of groundnut (3,33,33 3 plantsha) and cotton 
(44,444 plantska) was maintained. Transparent polyethyl- 
ene sheets of 7-micron thickness with holes made in the 
polyethylene sheets at the required spacing were spread 
over the soil in the mulched plots and groundnut sowing 
was done. Seeds of the groundnut 'VRI 2' were dibbled in 
the holes. Seeds of cotton 'MCU 7' were also dibbled in 
the polyethylene sheets spread over the soil in the furrows. 
The entire quantity of fertilizers was applied at the time of 
sowing for sole groundnut and sole cotton. For the cotton 
+ groundnut, the entire quantity of the recommended dose 
of groundnut was applied as basal and for cotton half of 
the dose was applied at the time of sowing and the remain- 
ing quantity was applied after the harvest of groundnut. In 
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the mulched plots, fertilizers and herbicides were applied 
before spreading the polyethylene film over the soil. No 
after cultivation was done in both the polyethylene film 
mulched and non-mulched plots. 

To determine the effect of treatments on total flower 
production, flower count was taken from first day of flow- 
ering to cessation of flowering in each treatment. From the 
total blooming duration, the days required to achieve 50% 
of the total flower production in a single plant from date of 
sowing was taken as days to 50% flowering in a single 
plant. The pegging percentage and pod setting ratio were 
computed by using the formula suggested by Buung Han 
Chai and Kyu Yong Chang (1997). To determine effect of 
treatments on yield, data on matured podsfplant, 100-ker- 
nel weight, per cent shelling and pod yield were recorded 
after the harvest of crop. 

RESULTS AND DISCUSSION 

lntercrops 
No significant difference between the sole crop and 

intercrops was observed for days to first flowering and 
days to 50% flowering productionlplant (Table 1). Due to 
slow growth of cotton in the early stages in groundnut + 
cotton intercrop (simultaneous sowing) treatment and 
since the cotton was sown 30 days after groundnut sowing 
in groundnut + cotton intercrop the days to first flowering 
and 50% flowering was also similar to sole groundnut. 

With regard to total flower and total pegsfplant, the re- 
sults were similar in both sole as well as groundnut + cot- 
ton intercrop (cotton sown 30 days after groundnut sow- 
ing). However in groundnut + cotton (simultaneous sow- 
ing), there was considerable reduction in flower produc- 

tion and pegsfplant. Since the groundnut + cotton crop was 
grown in additive series, the cotton crop would have com- 
peted with groundnut for resources and the shading effect 
of cotton on groundnut crop would have also resulted in 
decreased rate of flower production and prolonged its du- 
ration. Cattan et al. (1997) reported similar results in 

-. groundnut. Except pegging percentage and matured podsf 
plant during rainy season 2000, the yield attributes and 
pod yield (Table 2) were also higher under sole groundnut 
which was however at par with groundnut + cotton inter- 
crop (cotton sown 30 days after groundnut sowing). 

Mulching 
In general, the groundnut crop bloomed 4 4  days ear- 

lier in polyethylene film mulch treatments (Table l). The 
mulching groundnut produced first flower 6 days earlier in 
winter and four days in rainy season compared to non- 
mulched treatments. Similar to days to first flowering, 
days to 50% flowering was also earlier in mulch treat- 
ments. Early germination due to increase in soil tempera- 
ture and humidity and subsequent vigourous growth of 
groundnut crop might be the reasons for early flowering in 
the polyethylene film-mulched groundnut. The early syn- 
chronized and basal setting of flowers under polyethylene 
film mulch would have earlier in days to 50% fl~wering in 
a single plant. The total flower production was also more 
under polyethylene film mulch due to the increased rate of 
progression of flowering from the basal nodes due to early 
flowering. 

Though the pegging percentage was not significantly 
influenced by (Table 2) mulch treatments (Table 2), poly- 
ethylene film mulch treatments significantly improved the 

Table 1. Effect of polyethylene film mulch treatments on'flower production of groundnut during the winter season 1999-2000 and rainy season 
2000. 

Treatment Days to Days to 50% Total number of Total pegs1 Pegging Matured Pod setting 
first flowering in . flowerslplant plant (%> podslplant (%I 

flowering single plant (A> (B) BIA ((3 CIA 

Winter Rainy Winter Rainy Winter Rainy Winter Rainy Winter Rainy Winter Rainy Winter Rainy 
season season season season season season season season season season season season season season 

Intercrop 
Sole groundnut 27 23 31.30 34.25 101.00 90.98 52.40 36.00 51.90 39.70 20.15 18.55 19.45 20.33 
Groundnut+cotton 27 23 34.80 34.41 88.90 82.70 36.15 30.70 40.35 37.30 15.70 16.70 17.35 20.06 
(simultaneous sowing) 
Groundnut+cotton 27 23 34.65 34.33 104.00 88.10 50.75 33.30 49.20 37.70 18.45 17.60 17.50 19.77 
(cotton sown 30 days 
after groundnut 
sowing) 

CD (P=0.05) NS NS NS NS 6.68 2.44 3.65 3.12 5.11 NS 2.69 NS NS NS 

Polyethylene film mulch 
Mulched 24 21 33.43 32.94 118.90 98.32 56.13 38.00 47.86 36.03 23.43 21.16 20.03 21.57 
Non-Mulched 30 25 35.73 35.72 77.03 76.20 36.73 28.66 47.26 21.16 12.76 14.56 16.50 18.53 

CD (P=0.05) 0.91 1.47 0.75 1.41 5.45 1.99 2.98 2.54 NS NS 2.20 1.46 1.87 1.48 
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Table 2. Effect of polyethylene film mulch treatments on yield attributes and pod yield of groundnut during winter (rainy) and rainy (kharif) 
seasons 

Treatment I00 kernel weight (g) Shelling (%) Dry pod yield (qlha) 
Winter 1999-2000 Rainy 2000 Winter 1999-2000 Rainy 2000 Winter 1999-2000 Rainy 2000 

season . . season season 

Intercrop 
Sole groundnut 36.80 35.20 
Groundnut + cotton 33.65 33.00 

(simultaneous +' kowing) 
Groundnut + cotton 

(cotton sown 30 days 35.55 35.00 
after groundnut sowing) 

CD (P=0.05) 1.75 1.05 

Polyethylenefilnz mulch 
Mulched 36.06 35.76 
Non-mulched 34.60 33.23 

CD (P=0.05) NS 0.85 

matured podstplant, pod setting ratio during both the sea- 
sons and 100-kernel weight only during winter 2000. The 
staggered and prolonged blooming period in the non- 
mulched treatments were the reasons for poor pod setting 
(%) in non-mulched control. Buung Han Chai and Kyu 
Yong Chang (1997) observed early flowering initiation by 
11-15 days and a hlgher pegging and pod setting percent- 
age under polyethylene film-mulched groundnut com- 
pared to non-mulched groundnut. 

As regard to pod yield, polyethylene film mulch regis- 
tered the highest dry pod yield of 26.17 and 26.46 qha, re- 
spectively, in winter and rainy seasons. This was on a par 
with groundnut + cotton (cotton sown 30 days after 
groundnut sowing) with polyethylene film mulch during 
winter season 1999-2000. Ghosh et al. (1997) observed 
that early germination (5-6 days) and retention of opti- 
mum soil moisture around the root zone under poiyethyl- 
ene films resulted in higher groundnut pod yield over the 
control. 

No significant interaction between different intercrops 
and polyethylene film mulch was found for all the pararn- 
eters studied during both the seasons. 
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