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ABSTRACT 
' Results of an experiment conducted during the rainy seasons of 1999 and 2000 with maize (Zea mays L.) and 

groundnut (Arachis hypogaea L.) intercropping revealed that planting of component crops in 1 :2 ratio recorded sig- 
nificantly higher yield of groundnut, whereas productivity of maize remained unchanged due to planting pattern. 
Recommended doses of fertilizers to component crops showed higher yield attributes of component crops. Pro- 
ductivity of maize and groundnut, and N and P uptake by these crops were highest with 100% dose of fertilizers. 
However, 75+100% of recommended doses applied to component crops remained at par with 100+100% dose in 
respect of productivity and nutrients uptake by maize and groundnut. This indicated 25% saving of fertilizers (N  
and P) applied to maize in association of groundnut in intercropping. 
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Intercropping is an approach which offers the opportu- 
nity to increase the productivity per unit area and per unit 
time by efficient utilization of natural resources (Ahmed 
and Rao, 1982). Among cereals, maize being a widely 
spaced crop offers such an opportunity of intercropping 
where legumes of short stature and requiring different fer- 
lilizer dose like groundnut can be grown. Fertilizer re- 
quirement (nitrogen and phosphorus) for maize and 
groundnut separately has been worked out. But how much 
fertilizer dose has to be applied when the& crops are 
grown together in intercropping has not been standard- 
ized. Keeping this fact in view, present investigation was 
carried out to study the effect of N and P fertilization on 
growth and yield of maize and groundnut grown under 
different planting pattern in intercropping. 

MATERIALS AND METHODS 

The experiment was conducted at research farm, New 
Delhi, during rainy season (khariJ) of 1999 and 2000. The 
soil of experimental site was sandy loam with low inor- 
ganic carbon (0.35%) and available nitrogen (120.6 kg/ha) 
and medium in available phosphorus (24.3 kg) and potas- 
sium (137.5 kgha), with pH 8. The experiment was laid 
out in split-plot design with 3 replications. Treatments 
comprised 2 planting patterns (1: 1 and 1:2 row ratio) of 
maize and groundnut in main plots and 9 fertilizer combi- 
nation (100+100, 100+75%, 100+50%, 75+100%, 
75+75%, 75+50%, 50+100%, 50+75% and 50+50% of 
recommended dose of N and P) in subplots. It was started 

on 4 and 5 July in 1999 and 2000 respectively. Maize cv 
'Ganga Safed 2' was sown in rows 75 cm apart and be- 
tween 2 rows of maize, groundnut cv 'SG 84' was grown 
as per treatments. Recommended dose of N and P were 
applied @ 120 kg N and 60 kg P20@a to maize and 20 kg 
N and 50 kg P20,ha to groundnut, respectively, as per 
treatment. A basal of 40 kg q O  and 25 kg ZnSO,@a was 
supplied to maize uniformly. Four irrigations were given 
in each year to meet the water need of the crops. 

RESULTS AND DISCUSSION 

Effect of planting pattern 
Maize : Planting pattern did not bring any change in the 

yield attributes of maize, viz weight of cob, grainslcob and 
shelling (%) (Table 1). Since yield attributes of maize re- 
mained unchanged, grain and stover yields were also not 
affected by planting pattern, in either of the years (Table 
1). The main reason for this was that plant density of 
maize under 2 planting patterns remained constant and 
crops under both situations might have utilized the re- 
sources equally. This is supported by the data on N and P 
uptake by maize which remained statistically at par under 
both planting patterns in 2 years. 

Groundnut : Planting of crops in 1 : 1 ratio recorded sig- 
nificantly higher number of developed pods and their 
weight in 2 years (Table 2). This might be due to less com- 
petition between plants for resources under low density. 
Contrary to the number and weight of pods, pod and 
haulrn yields of groundnut were significantly higher under 
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1:2 ratio of planting. This is ascribed to the fact that plant 
density of groundnut under this planting pattern was just 
double of the 1:l ratio. This indicated that increase in yield 
attributes under 1: 1 ratio could not compensate the effect 
of lower density (Table 2). Hence higher density with 
lesser pods and their weight/plant proved to be more pro- 
ductive. As a result of higher pod and haulrn yields, uptake 
of N and P by groundnut was also significantly higher in 
1:2 ratio of planting (Table 3). 

Effect of fertilizer application 
Make : Application of 100% fertilizer to maize resulted 

in significantly higher yield attributes, viz. weight of cob, 
grainslcob, test weight and shelling (%) (Table 1). There 
was significant reduction in these parameters with the re- 
duction in fertilizer dose up to 50% in both the years. Re- 
duction in fertilizer dose to groundnut also significantly 
suppressed the weight of cobs and test weight but only 
when maize was supplied with 75% dose of fertilizer. At 
this level, reduction in fertilizer dose of groundnut to 50% 
reduced these yield attributes of maize in both years. 

Fertilizer combination significantly influenced the 
grain and stover yields of maize during both the years. The 
maximum yield was recorded when100 +loo% fertilizer 
dose was applied to both maize and groundnut in inter- 
cropping. However, grain and stover yields recorded with 
100+100%, remained on a par with 100+75%, 100+50%, 
and 75+100% fertilizer dose. Further eduction in fertilizer 
dose to either of the component crops caused reduction in 
grain and stover yields of maize. Thus, lowest yields were 
recorded with 50+50% fertilizer application,to component 

Table i. Effect of planting patterns and fertil 

crops. This was because of the fact that 100% fertilizer 
dose might have met the nutrients need of the crops and 
encouraged the growth and development of individual 
plant. Hence grain and stover yields of maize were more 
with 100% fertilizer application. These findings are cor- 
roborative of the results of Rao et al. (1 987) and Thanki 
et al. (1 997). 

Recommended dose.of fertilizer registered the highest 
uptake of N and P by maize which was significantly re- 
duced with reduction in fertilizer dose. Thus lowest re- 
moval of N and P by maize was recorded due to 50% dose 
of fertilizer (Table 3). Total N uptake recorded with 
100+100% dose remained statistically on par with that of 
75+100% doses of fertilizers applied to respective crops in 
intercropping. Similarly, P uptake (35.88 kgtha) recorded 
with 75+75% dose of fertiliers was statistically on a par 
with 100+75% dose during 1999. Increases in N and P 
uptake due to higher doses of fertilizers was due to higher 
productivity (Table 1). 

Groundnut : Application of fertilizer to component 
crops showed significant influence on the yield attributes 
of groundnut in both the years. Highest number and 
weight of pods and shelling (%) were recorded with 100% 
dose of fertilizers applied to groundnut under various 
doses of fertilizer applied to maize (Table 2). Pod and 
haulm yields (Table 2) were also significantly influenced 
by fertilizer application. The highest yields were recorded 
when 100% dose of fertilizer was applied to groundnut in 
combination with different levels applied to maize in both 
years. However, the pod and haulm yields obtained from 
75 and 100% dose of fertilizers applied to groundnut un- 

lizer levels on yield attributes and yield of maize 

Treatment Weight of Grains1 Test weight Shelling Grain yield Stover 
cob (g) cob (g) (qfha) yield (qlha) 

1999 2000 1999 2000 1999 2000 1999 2000 1999 2000 1999 2000 

Planting pattern 
1 : 1 ratio 
1 : 2 ratio 

CD (P=0.05) 

Fertilizer application 
100+100% 
100+75% 
100+50% 
75+100% 
75+75% 
75+50% 
50+100% 
50+75% 
50+50% 

CD (P = 0.05) 



I June 20031 PERFORMANCE OF MAIZE + ljROUNDNI JT INTERCROPP h~ 9 1 

'Pable 2. Effect of planting patterns and '.ertiRzer levels on yield attributes ar d yield of groundnut - C-------- 

Treatment No. of pods Pod weight1 S1nelling Test weight Pod yield Haulm yield1 
developkd plant (%I (g) (¶/ha) - - (¶/ha) - 
1999 2000 1999 2000 19'99 2000 1999 200C,' 1999 12000 1999 2000 

L .- 
Planting pattern 

1 : 1 ratio 21.8 25.9 21.41 2264 65.92 68.42 33.74 34.44 7>15 7.48 12.57 13.39 
1 :2 ratio 20.5 23.4 17.19 l'i.00 ,66.83 70.57 34.70 35.:2 p.79 10.39 21.01 21.73 

CD (E0.05) 1.0 1.2 0.75 1.50 ' NS NS NS NS ' 1.23 1.20 2.35 3.07 
I 

Fertilizer combination 
100 + 100% 24.4 
100 + 75% 26.7 
100 + 50% 20.8 
75 + 100% 23.4 
75 + 75% 21.1 
50 21.0 
50 + 75% 19.8 
50 + 50% 18.2 

CD (P=0.05) 0.4 

I 

. ,/ Table 3. N and P uptal ~e by i a i z e  and groundnut as affected by plant~ng patterns and fertilizer combinations 
- - - - -- 

/ ,  

Treatment Totai uptake (kglha) by maize Total uptake (kglha) by groundnut _- 
N P N P 

/ -- - 
1999 2 ~ ~ 0 0  1999 2000 1 a99 2000 1999 2000 - -- 

Planting pattern I 

1 :l ratio 84.$6 101.73 33.99 /,0.47 41.6:1 4.76 5.38 
1 :2 ratio ~ d 7 3  105!84 34.68 40.65 60.89 7.79 8.73 

CD (P=0.05) NS NS NS NS 11.5ti 1.13 0.54 , 
Fertilizer application 

100 + 100% 
100 + 75% 

der various doses of fertilizer applied to maize re ,na ned at 
par. This may be ascribed to better develo pmc :nt of ' 

groundnut plaw at higher dose of fertilizer app1:catic n. In- 
crease in pod yield was owing to increased n umbe r and 
pod weight and shelling (96). These findings cc Infirm, hose 
of Pate1 and Patil(1990) and Gupta et al. (1: 98). 

Fertilizer dose of 50+100% applied tf, maize and 
groundnut, respectively, recorded the highe.c,t N uptak 2 by 
groundnut which was statistically on a F ar with 1I '0 + 
100% dose. The lowest N uptake was recr )rded with 5 0% 

'i 

46.45 53.52' 5 1.77 7.69 8.61 
45.57 48.30 51.69 6.44 7.14 
45.92. 43.92 46.99 5.33 5.85 
42.93 52.55 56.14 7.16 7.93 
42.46 47.57 50.79 6.01 66.68 
39.25 45.21 - 5.18 5.93 
34.46 2;; \ -Q.SO 7.52 8.60 
34.26 47.72 6.02 7.01 
33.74 42.54 46.72 ,, 5.11 5.75 

1.77 1.17 .5.63 0035 0.2 
.-+ - 

doses applied to both crogs.,Zle total uptake of phospho- 
rus by groundnut was the hi3hest when crop wa.' supplied 
with 100% dose of fehlizcrs under different dose of fer- 
tilizers to maize. Applicati~n of 50% of recommended ,lose 
recorded lowest P i1,pta.e m 2 years. This was because of ti>e 
fact that better nu.'aition due to higher dose of fertilizer might 
have ensured a~ailabi5ty of nutrients in plant parts and in- 
crease in yield resulied in more uptake of N and P under 
100% dose of fertilizers. This findings are in accordance 
with Giridhar and Giri (1990) and Pate1 and Patil(1990). 
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