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sole, Indian mustard + lentil, Indian mustard without lentil at same distance, Indian mustard +
French bean and Indian mustard without French bean at same distance were tested under
three levels of phosphorus (control, 30 kg P,0./ha and 60 kg P,O,/ha). the highest yield of
Indian mustard by 24.04 g/ha was harvested under treatment of Indian mustard sole. In
associated cropping system of lentil and French bean, Indian mustard yielded by 11.72 g/ha
and 15.00 g/ha seed yield, respectively. Theyield of Indian mustard was obtained 16.95 g/ha
at 30 kg P,0,/haclosely followed by 60 kg P,0,/ha(16.45 g/ha). the growth and yield traits of
Indian mustard were concordant to the yields obtained from Indian mustard under different
cropping systems and levels of phosphorus. Theyield of intercropped lentil and French bean
were harvested by 6.69 g/ha and 12.02 g/ha, respectively. Both inter crops provided more
graninyield upto highest tested dose of 60 kg P,O,/haclosely followed by 30 kg P,O,/ha. The
growth and yield fruits of both crops were commensurable to the yields obtained from lentil
and French bean under cropping systems with Indian mustard and levels of phosphorus
application.
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Introduction evidences suggested that intercropping can provide

substantial yield advantage as compared to sole cropping
(Willey, 1979). Intercropping is a key element of
traditional farming system largely for risk aversion. It
has been suggested that intercropping alters rooting
pattern so that agreater volume of soil isexploited than
in amonoculture (Waghmare and Singh, 1984).

Pulses and oilseeds are the backbone of India’s crop
production but the production of pulses in the three

Intercropping is not a new concept but at in one
way or other is in practice since a quite long time in
devel oping countriesincluding india. Itsimportance was
highlighted 68 years ago in avery comprehensivereview
given by Aiyer (1949). Inindian agricultureintercropping
hasbeentraditionally practiced at low level technology
for reduction of risk but later it has been recognized as
potentially beneficial system of crop production. The
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decades is almost stagnating except increase in
production due to increase in area rather than
productivity. As a results of poor productivity and
inceasing population, the availability of pulsesper capita
per day has come down significantly. In India oilseeds
occupy good area but contribute in term of production,
oilseedsform the second largest agricultural commodity
after cerealsinindia. Among all the Rabi oil seeds, Indian
mustard occupies good area. In U.P. Indian mustard
occupies 6.26 lakh haareaand production 4.86 lakh mt
with aproductivity of 777 kg/ha (Anonymous, 2016).

Among Rabi pulses, lentil has been reported as
better aintercrop becauseit appearsto be moretolerant
to shade and competition than other pulse crops.
Kushwaha (1985); Mandal et al. (1991); Asaduzzaman
and Islam (1993) and Kushwaha (1992) reported the
yield and monetary advantage of lentil grown in
association with Indian mustard. Intercropping of French
bean with vegetable crops, Indian mustard and wheat
has been suggested by Ali and Singh (1988); Kadalli et
al. (1988); Poniedziaek et al. (1989); Ramasinghe and
Majhead (1990); Arias et al. (1991) and Dahatonde et
al. (1992).

Soils of pulses growing area are generally low in
native fertility particularly in nitrogen and phosphorus.
Sincepulse crops are endowed with capability of meeting
out larger part of their N requirement through biological
N, fixation. The deficiency of phosphorus, therefore,
becomes most limiting factorsintheyield exploitation of
pulsecrops.

Phosphorusrequirement of cropsin an intercropping
system may not be the same as that of sole cropping. It
is, therefore, essential to determinethe optimum dosein
intercrop combination because Pislikely to interact with
higher plant density. Keeping the above point in to the
consideration, the present field experiment was planned
and conducted with the main objective to find out the
optimum dose of phosphorusfor components crops.

Resource and Research Methods

The present study was carried out during winter
season of 1994-95 and 1995-96 at Student’s instructional
Farm, C.S. Azad university of Agriculture and
Technology, Kanpur. The soil of experiment was sandy
loam, having pH 7.8, organic carbon 0.46 per cent,
availableN 237 kg/ha, avail able phosphorus 12.75 kg/ha
and available potash 153.75 kg/ha, therefore, thefertility
status was poor. The pH was determined by

Electrometric glass el ectrode method (Piper, 1950), while
organic carbon was determined by col orimetric method
(Dattaet al., 1962). Available nitrogen was analysed by
Kjendahl’s method as discussed by Piper (1950). the
available phosphorus and potassiumwere determined by
Olsen’s method (Olsen et al., 1954) and Flame
photometric method (Singh, 1971), respectively. Thefive
cropping system i.e., Indian mustard sole (C,), Indian
mustard + lentil (1:5-C,), Indian mustard without lentil at
same distance (C,), Indian mustard + French bean (2:6-
C, and Indian mustard without French bean at same
distance (C,) weretested with threelevels of phosphorus
(control-P,, 30 kg P,O/ha-P, and 60 kg P,0/ha P,).
Therefore, fifteen treatment combinations were tested
in Split Plot Design with four replications. The Indian
mustard variety varuna, lentil cultivar K-75 and French
bean variety PDR-14 were planted in pure and
intercropping system.

The experimental crops were sown 7" and 11
November in 1994 and 1995, respectively. The crops
were harvested on 24.03.95 and 25.03.95 in first year
and 28.03.96 and 29.03.96 in second years. The other
recommended agronomical practiceswere also followed
in tested crops. The pooled data of two years were
statistically analysed with the standard method as
described by Gomez and Gomez (1984).

Research Findings and Discussion

The pooled results obtained from the experiment
are reported and discussed on mean value of two years.

Effect of cropping systems and phosphorus levels
on Indian mustard :
Effect on growth parameters:

The plant wassignificantly taller in Indian mustard
sole than all the remaining systems. The differencein
plant height under inter cropping systemswas not more
marked (Table 1). Application of phosphorus @ 30 kg/
ha increased the plant height significantly. Further
increase in phosphorus level reduced the plant height
sgnificantly.

The functioning leaves/plant recorded in
intercropped Indian mustard were significantly higher
than sole Indian mustard sown at regular spacing of 45
cm. not much variation was noted under intercropping
systems. There was significant increase in functioning
leaves by first level of 30 kg P,O./ha over control but
further increase in the dose of P,O, wasresponsible for
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significant decrease.

Quite wide variation due to cropping systems was
marked in the total branches/plant. All the cropping
systems produced significantly more total number of
branches than sole Indian mustard. The Indian mustard
sown without intercrops made improvement in the
branches than Indian mustard of intercropping. The
increaseintotal number of brancheswas significant only
by 30 kg P,O,/ha over control and 60 kg P,O/ha.

The number of siliqua/plant was counted higher in
intercropping system than sol e planting systems. Number
of siliqua recorded at the 30 kg P,O,/ha showed
significant response. The further installment of P,O,
stagnated the production of siliqua/plant.

The lentil and French bean showed the positive
effective on aimost all growth parameters of Indian
mustard. The positive effect of lentil on growth
parameters has been reported by Gamgaand Giri (1985);
Kushwaha (1985); mandal et al. (1991); Kushwaha
(1992) and Singh et al. (1998). Similarly positive effect
of French bean on Indian mustard has been reported by
Ali and Singh (1988); Khola and Singh (1996) and
Ahlawat (1998).

Thedifferencein growth parameters among the 30
kg P,0 /haand 60 kg P,0O /hanot dueto treatment effect
but only due to physiological nature of attributes. A

number of workers have reported the above response to
phosphorus (Singh and Kamath, 1991; Singhet al., 1998;
Tomar et al., 1997; Patel and Shelke, 1998 and Thakur
et al., 1999).

Effect on yield traits:

Thedifferent cropping systemswerefailed to show
significant response on seeds/siliqua. The effect of
phosphorus was found significant upto 30 kg P,O,/ha
The further installment of P,O, was showed at par
number of seeds/siliquato 30 kg P,O/ha.

The sole mustard was observed inferior than
remaining cropping systems. Lentil and French bean
slightly decreased and increased the seed weight/plant,
respectively. Insignificant response was recorded in
different levelsof phosphorus. Thecropping systems had
no significant effect on 1000-seed weight, while the
response of phosphorus has gone upto highest tested dose
of phosphorusin comparison to control.

These results confirm the findings of Gamga and
Giri (1985); Kunshwaha (1985); Mandal et al. (1991);
Kushwaha(1992) and Singh et al. (1998) in the study of
intercropping of Indian mustard and lentil. Smilar studies
have al so been reported by Ali and Singh (1988); Khola
and Singh (1996) and Ahlawat (1998) in theintercropping
of Indian mustard and French bean.

Tablel: Growth,yidd traitsand yield of Indian mustard under theinfluence of inter cropping systems and level of phosphorus
(pooled data of two years)
Treatments Plant height Functioning Branches  Siliqual qus/ Seed weight/ 10(_)O-seed Seed yield _ Harvest
(cm) leaves/plant plant plant siliqua plant (g) weight (g) (g/ha) index (%)
Cropping system
Indian mustard sole (C;) 161.10 74.10 30.20 372.40 11.76 25.79 5.55 24.04 28.17
Indian mustard + lentil (Cy) 146.30 96.30 48.17 59120 1194 36.51 543 1172 26.34
Indian mustard without lentil at 156.50 88.94 52.58 567.20 12.38 40.09 5.49 1552 25.46
same distance (Cs)
Indian mustard + French bean (C,) 159.00 99.88 58.49 60430 12.33 38.75 543 15.28 33.38
Indian mustard without French bean 158.10 101.62 59.33 544.30 12.10 38.17 5.66 14.34 31.63
at same distance (Cs)
SE+ 2.90 6.25 245 3150 0.22 2.39 0.11 0.68 217
C.D. (P=0.05) 6.00 12.89 5.06 65.00 NS 5.21 NS 141 4.73
Phosphoruslevel
Control (Po) 151.00 80.21 40.95 493.50 11.58 34.04 5.34 15.17 29.52
30 kg/ha (Py) 161.10 103.20 52.62 568.00 12.38 36.58 5.67 16.95 28.88
60 kg/ha (Py) 156.70 93.08 48.54 546.00 1235 36.97 5.51 16.45 28.58
SE+ 0.60 2.10 1.60 22.20 0.10 181 0.03 0.37 0.67
C.D. (P=0.05) 1.20 4.19 3.20 44.40 0.19 NS 0.06 0.75 NS

NS= Non-significant

HIND AGRICULTURAL RESEARCH AND TRAINING INSTITUTE El Asian J. Soil ci., (Dec., 2017) 12 (2) : 349-354



R.K.SINGH AND M. K. SINGH

Effect on seed yield (g/ha):

The seed yield of Indian mustard in all the four
cropping systems was low than Indian mustard sole. It
isapparent from datapresented in Table 1 that the lentil
induced significant reduction, whilethe effect of French
bean was numerically positive. On the basis of pooled
seed yield, the crop response to phosphorus was noted
upto 30 kg P,O,/ha, while highest dose of 60 kg P,O,/
hashowed dightly reductionincomparisonto 30 kg P,0,/
ha.

Theyields of Indian mustard were low with lentil
and French bean intercropping systemsdueto | esser plant
stand. The work of Gamga and Giri (1985); Mandal et
al. (1991); Kushwaha (1992) and Singh (1996) are in
the support of these findings.

Thedifferenceintheyield of Indian mustard under
different levels of phosphoruswas due to physiol ogical
factor. These findings confirm the results of Singh and
Kamath (1991); Singh et al. (1997); Tomar et al. (1997);
Patel and Shelke (1998) and Thakur et al. (1999).

Harvest index:

The erratic trend in harvest index was observed
under different cropping systems. The insignificant
response of different levelsof phosphoruswas also noted.

Effects of cropping systems and phosphorus levels
on intercrops:
Effect on growth parameters:

Thelentil plants remained significantly taller than
French beaninintercropping systemswith indian mustard.

Thelinear increasein plant height was noted upto 60 kg
P,0./ha.

Thelentil had more number of functioning leaves/
plant than French bean. Thelinear increasein functioning
leaves per plant was also recorded upto application of
60 kg P,0O./ha.

Effect on yield traits:

Itisclear fromthedataavailablein Table 2 that the
lentil devel oped more podsthan French bean. Therewas
increase in number of pods upto 60 kg P,O /ha but use
of 30 kg P,O,/ha produced at par number of pods/plant
to 60 kg P,O/ha.

Thegrains per pod of French bean weresignificantly
more than the lentil. Application of 60 kg P,O./ha
increased the grains/pod significantly over the control
but this increase was at par with 30 kg P,O /ha.

Per plant grains of lentil were more than French
bean. A dose of 30 kg P,0,/hafollowed by 60 kg P,O,/
hawas superior to the control. The grain weight/plant of
French bean was higher than lentil in pooled results of
two years. There was increase in grain weight upto 60
kg P,O/ha. The grain weight recorded at 30 kg P,O,/
ha was statistically at par to the 60 kg P,O /ha. The
seeds of French bean were much bolder (52.29 gram/
100-seed) over thelentil (2.50 gram/100-seed). Applied
phosphorusincreased the 100-seed weight upto highest
tested dose of 60 kg P,O/ha

Effect on seed yield (g/ha):
The French bean yielded higher grainyield by 12.02

Table2: Growth,yied traitsand yield of lentil and French bean under the influence of inter cropping systemswith Indian mustard and level of
phosphor us (pooled data of two year s)

Tretmers oy g il food Oatd Oy wagy o el

plant (9) @ (a/ha)

I ntercropping

Indian mustard + lentil (C;) 56.81 82.17 1004 2717 115 31.00 0.78 250 6.69 19.34

Indian mustard+ French bean (C) 42.55 57.87 1881 1125 202 2379 9.35 52.29 12.02 43.99

SE+ 1.07 471 0.83 130 007 204 0.65 0.51 0.38 2.07

C.D. (P=0.05) 342 15.07 2.03 416 022 5.00 2.08 1.65 0.79 6.64

Phosphoruslevel

Control (Po) 44.58 56.04 12.12 1553 151 2105 421 25.98 8.60 32.02

30 kg/ha (Py) 5171 76.60 1518 2121 162 31.06 7.34 27.60 9.49 3114

60 kg/ha (P,) 52.75 77.44 1598 2142 164 30.08 7.63 28.60 9.98 31.85

SE+ 0.65 2.18 0.48 0.60 0.03 0.66 0.34 0.19 0.25 0.77

C.D. (P=0.05) 2.08 473 1.00 131 006 136 0.74 0.39 0.58 NS

NS= Non-significant
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g/haover lentil (6.69 g/ha). Response of phosphoruson
grain yield was noted upto 60 kg P,O,/ha (9.98 g/ha)
followed by 30 kg P,0./ha (9.49 g/ha).

Thegrainyield of French bean wasrecorded better
than lentil dueto differential nature of crop plants. No
past research evidence is available to justify these
findings. Response of phosphorus application on seed
yield (g/ha) was recorded upto 60 kg P,O_ /hafollowed
by 30 kg P,O./ha. Khare et al. (1988); Azad and Gill
(1989); Azad et al. (1991); Chandra (1991); Singh and
Singh (1991); Kaushik and Gautam (1995) and
Purushottam et al. (1995) have given the same
recommendation.

Harvest index:

The harvest index of French bean was higher than
the lentil in pooled results of two years. Effect of
phosphorus on harvest index was computed non-
sgnificant.

Conclusion:

On the basis of experimental finding, the
intercropping of French bean was found much suitable
with Indian mustard at 60 kg P,O/ha and its effect on
Indian mustard was slightly positive. Intercropping of
lentil was aso given better performance at 60 kg P,O,/
ha but its effect on Indian mustard was recorded
adverse. However, both the intercropping systems may
be recommended to thefarm familiesfor increasing the
production of pulsesand ail.
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