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ABSTRACT

Field experiment conducted at Dapoli revealed that, niger is more remunerative intercrop in proso millet, as it enhanced the growth
and yield of proso millet. It should be grown in 3:1 row ratio with the application of inorganic sources of nutrients for obtaining higher
yields. When niger is grown as intercrop in proso millet was found economically profitable with different row ratios and with the
application of inorganic sources of nutrients over organic source. Proso millet + niger in 3: 1 row ratio recorded higher net returns
followed by 2: 1 row ratio. Higher cost benefit ratio was recorded in 3: 1 row ratio (1.77) followed by 2: 1 row ratio (1.73). Crop indices
such as land equivalent ratio was higher in 1: 2 and 1: 3 row ratio (1.41), proso millet equivalent yield was morein 1: 3 row ratio (57.02)
when applied with inorganic sources of nutrients, followed by 3: 1 row ratio (56.01). Relative crowding coefficient of proso millet was
higher in 3: 1 row ratio (4.69) indicating more proso millet yield than expected yield. Smilar trend was observed in case of aggressivity.

Crop performance ratio was improved in 1: 2 and 1: 3 row ratios (1.66).
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INTRODUCTION

Intercropping systemisan ageold practice of growing
simultaneously two or more crops in the same piece of
land at the same time or in the same season. It has been
a common practice followed by the farmers of India,
Africa, Sri Lanka and West Indies. The basic idea of
intercropping is not only that two or more crop species
grown together can exploit the resourcesbetter than either
of them grown separately. But also when two or more
cropsoccupy the samefield, theinherent risk in agriculture
and more so, under dry land conditions are buffered to
some extent called as “biological insurance” (Ayyer, 1963).

Aiyer (1949) reported that the resources with regard
to the plant nutrients present in the soil or added to it as
manure were utilized to the full est extent in mixed stand
than when components were grown separately. The
different crops having varying root depths extract
moisture and nutrients from different soil layers. The
periodical income and distribution of labour requirement
throughout the year is of great help to poor cultivators.

Efficient utilization of nutrient, moisture, space and
solar energy can be derived through mixed or
intercropping system (Ayyer, 1963; and Francis and
Heichd, 1973). Yield advantagesin intercropping system
aremainly because of differential use of growth resources
by the component crop. The main way of complimentarity
occur when the growth pattern of component crop differ
in time. The yield advantage in intercropping systemis
associated with efficient use of environmental resources

over time (Willey et al., 1985).

MATERIALS AND METHODS

The field experiment was conducted at the
Agronomy farm Dr. B.S. Kokan Krishi Vidyapeeth, Dapoli
Maharashtra during the kharif season of 2007-2008, on
red lateritic soil of Konkan region. Thefarmislocatedin
tropical region on 17° N latitude and 73° E longitude at an
elevation of 250 meter above the mean sea level. The
variety used for experiment was Vari No. 10 and INC-6
for proso millet and niger, respectively. The treatments
consisted of fiverow ratios (1:1, 2:1, 3:1, 1:2, 1:3) along
with sole crop of proso millet and niger and two resources
of nutrient i.e. organic (5t ha? through FYM (W1) and
inorganic (50% of recommended N and 100 % of P + K
through sampurna (19:19:19) and remaining 50 % N top
dressed through urea (W2)). There were 14 treatment
combinationsreplicated thricein randomized block design.
Theplot size was 4.8 x 3.6 meter. Seed rate were used 5
and 3 kg ha? for both the crops, respectively. The crop
wasraised by using adl recommended agronomic practices.

Line sowing of proso millet wasdonein nursery with
well prepared raised bed of size 5 x 1 meter. After 15
days 1 kg N for 100 sg. m. areas was given, and
transplanting was done after 20 dayson main plot leaving
rowsfor niger sowing. On the same day niger was sown
in line in main plots. During the period of experiment,
total rainfall was received 4260 mm. from June to
October. Growth, yield attributes and yield were studied
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and based on these characters the most efficient
intercropping was evaluated.

RESULTS AND DISCUSSION

Grain yield of intercropping system :

Grain yield (g ha?) of sole proso millet was
significantly more than their respective intercrop ratios
of 1:1,2:1,1:2and 1:3. The proso millet + niger in 3; 1 row
ratio was found at par with sole proso millet and these
treatments were significantly better than rest of the
treatments. Grain yield of proso millet was found to
increase dueto application of inorganic sources of nutrient
over the application of organic source of nutrient. Weight
of grains per hectare was statistically affected due to
different row ratios. Significantly highest weight of grains
per hectare was recorded under sole crop of niger. Among
the intercropping proso millet + niger in 1:3 row ratio
recorded significantly higher weight of grains of niger per
hectare followed by proso millet + niger in sole 1:2 row
ratio over rest of the treatments. Weight of grains of niger
per hectare was found to be increased due to inorganic
sourcesof nutrientsover organic source of nutrient. Similar
findings were reported by Mahadkar and Khanvilkar
(1988) and Maitraet al. (2001).

Total net returns per hectare:

Among the sole crops, organic fertilizer application
showed negative net returns over the application of
inorganic fertilizers. Intercropping of proso millet with
niger cropswas more remunerativethan sole proso millet.
Proso millet + niger in 3: 1 row ratio recorded higher net
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returns followed by 2:1 row ratio. Total net return
increased with increasein row proportion of proso millet.

Cost benéfit ratio:

Higher benefit cost ratio was recorded in
intercropping system of proso millet + niger in 3:1 row
ratio (1.77) followed by 2:1 row ratio (1.73). In all
intercropping systems, benefit cost ratiosincreased with
increasein row proportion of proso millet. The sole crops
can be arranged in following descending order in terms
of their benefit cost ratiosviz., proso millet > niger. Similar
resultswere earlier reported by Shivkumar and Yadahalli
(1995) and Sharma et al. (2006).

Cropping indices:
Land equivalent ratio (LER):

Under almost all intercropping treatments, LER was
morethan one but, higher LER was recorded under proso
millet + nigerin1: 2and 1: 3row ratios, i.e. (1.41) which
was followed by proso millet + nigerin 3: 1, 2:1and 1:1
row ratios, respectively. Thisindicated that therewas 41
per cent yield advantage due to intercropping in respect
of intercropping over sole.

Proso millet equivalent yield (PEY):

Under different intercropping treatments, higher
proso millet equivalent yield was recorded under proso
millet + nigerin 1: 3row ratio (57.02), when applied with
inorganic sources of nutrients, followed by proso millet +
nigerin 3: 1 row ratio (56.01), when applied with inorganic
sources of nutrients. All intercropping system showed

Tablel: Yield, economics and indices of intercropping system as affected by different treatments

Treatments Tfém? B: C GEZJ rrlng'll?d LER PEY NEY RCC Aggressivity CPR Total
(Rs. ha) ratio Vari Niger Vari  Niger Vari  Niger Vari  Niger
T,Wy -859.00 094 117 - 100 3321 1107 - - - - - - -
T,W, 5309.20 140 13.97 - 1.00 4193 1397 - - - - - - -
T,Wy -4729.67 0.71 3.64 100 3276 10.92 - - - - - - -
T W, 3420.00 1.26 5.12 100 46.14 1538 - - - - - - -
T3Wy 1787.33 112 7.20 181 115 3802 1267 189 098 106 -106 130 1.00 2.30
TW, 7718.03 159 8.26 2.97 113 4994 1664 145 119 091 -091 118 1.08 2.26
T4Wy 1589.10 109 945 1.58 129 4276 1425 296 15 114 -114 128 131 259
T W, 9521.70 173 1096 243 125 5477 1825 179 183 101 -101 117 144 2.61
TsWy 2190.83 113 1033 139 131 4352 1450 469 18 116 -115 124 152 2.76
TsW, 10092.86 177 1207 220 129 5601 1867 211 226 104 -104 115 171 286
TeW, 2449.73 114 6.08 3.14 141 4658 1552 248 311 109 -109 166 129 2.95
TeW; 8699.23 167 7.19 343 111 4950 1650 161 100 089 -089 134 100 234
T/Wy 1973.10 111 459 3.63 141 4652 1550 213 358 091 -089 166 121 2.87
TW, 9020.93 169 5.20 4.60 127 5702 1900 178 291 082 -08 148 119 2.67
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increasein equivalent yield of proso millet withincrease
initspopulationintheintercropping system.

Relative crowding coefficient (RCC):

Under proso millet + niger intercropping treatment
the value of RCC for vari crop was recorded maximum
at 3: 1row ratio (4.69), indicating more proso millet yield
than expected yield. While proso millet showed least yield
inproso millet + nigerin 1: 1 row ratio (1.45). Maximum
RCC was observed in proso millet + niger in 1: 2 row
ratio (3.11) treatment combination indicating that niger
recorded more than expected yield.

Aggressivity (A):

Under proso millet + niger intercropping as regard
to aggressivity index, it was observed that aggressivity
index was maximum in proso millet + niger at 3: 1 row
ratioi.e. (1.16) in case of proso millet over al treatment
combinations. Aggressivity index of niger was negative
indicating in case of intercropping system, dominance of
proso millet in al intercropping combinations.

Crop performance ratio:

Under proso millet + niger intercropping ratios as
regard to crop performance ratio of proso millet, it was
observed that performance of proso millet + niger at 1: 2
and 1: 3row ratios (1.66), however, it waslower in proso
millet + niger at 3:1 row ratio, (1.15). Similarly, the
performance of niger wasbetter in proso millet + niger at
3: 1ratiothan all other ratios.

Asregard to combined crop condition of proso millet
and niger performance was comparatively better at proso
millet + niger at 1: 2 ratio (2.95) than all other ratios. This
indicated improvement inyield dueto 1: 2 intercropping
combination over their sole crop yield. Similar results of
cropping indices were earlier reported by More (1990),
Maitra et al. (2001).
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