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Abstract : Field experiment was conducted at Agricultura College Farm, Raichur, Karnataka on medium deep black soilsduring Kharif seasons
of 2005 and 2006 to study the influence of row proportions of pigeonpea and ashwagandha in the intercropping system on yield and yield
components of pigeonpea. The seed yield of pigeonpeain sole cropping system (15.80 g hat) was found to be significantly higher than that
recorded under different row proportions of pigeonpeaand ashwagandha(11.34 to 14.04 q ha'). Similar trend wasnoticed with respect toyield
components viz., dry matter accumulation in reproductie parts, number of pods per plant, seed weight per plant, seed number per plant and
100-seed weight. Among the different row proportions, the pigeonpea seed yield produced under 2:4 (14.04 g/ha) and 1:2 (13.95 g hal) row
proportions were higher by 24 and 23 per cent when compared to the seed yield recorded under 2:1 row proportion of pigeonpea and
ashwagandha (11.34 g/ha). The sametrend was indicated in the yield components of pigeonpea.
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INTRODUCTION

Intercropping is an age old practice being followed by
subsistance farmers to achieve their domestic needs and also
monetary benefits to some extent. The main advantage of
intercropping isthat component crops are able to use growth
resources differently and make better overall use of growth
resources than grown separately (Willey, 1979). The success
of any intercropping system depends mainly on selection of
component crops. The component crops should invariably
have different growth rhythms and rooting patterns.
Pigeonpeaisatall growing, wide spaced crop with deep root
system which can accommodate short statured medicinal crop
like ashwagandha which is having shallow root system.
Hence, the present investigation was carried out at Agricultural

College Farm, Raichur on theinfluence of row proportions of
pigeonpea and ashwagandhain intercropping systemon yield
and yield components of pigeonpea.

MATERIALSAND METHODS

The field experiment was conducted during Kharif
seasons of 2005 and 2006 at the Agricultural College Farm,
Raichur on medium deep black soils. The soil pH was 8.20
with 0.62 per cent organic carbon, 223 kg ha? of available
nitrogen, 35 kg ha? of available phosphorus and 334 kg ha' of
available potassium. There were 10 treatments comprised of
eight row proportions of pigeonpea and ashwagandha and
two sole crops of pigeonpeaand ashwagandha. The experiment
was laid out in a Randomised Block Design with three
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replications. Thegrossplot sizewas3.6 mx 7.2 mand the net
plot sizevaried under different row proportions. The varieties
used were Maruthi (ICPL-8863) and Jawahar Asgand 20 of
pigeonpea and ashwagandha, respectively. The duration of
these varieties is 165 and 160 days, respectively. The
population of pigeonpeawas maintained at 100 per cent of its
sole optimum (55,556 plants ha?) in al the intercropping
treatments by adjusting the intra row space while
ashwagandha was given a intra row space of 10 cm,
irrespective of row proportions. The cropswere sown on 14-
7-2005 and 30-6-2006 during 2005 and 2006, respectively. The
sole crop of pigeonpeawas sown at a spacing of 60 cmx 30 cm
and sole ashwagandha was sown at a spacing of 30 cm x 10
cm. Under intercropping treatments a common row spacing
of 30 cmwasmaintained. The recommended dose of fertilizer
for pigeonpea (25: 50 NP kg ha') and ashwagandha (12:24 NP
kg ha) were applied as basal dose. In case of intercropping
treatments the fertilizers were applied in proportionate to the
sole optimum population for main crop and intercrop
separately. Fivetagged pigeonpea plants used for recording
growth parameters were used for recording various yield
components. For recording dry matter accumulation in
reproductive parts, five plants at random were uprooted and
the reproductive parts were separated and weredried at 70°C
and weighed. The rainfall received during crop yield was
adequate (936 mm) and well distributed during 2005, whereas
it wasless (572.8 mm) and erratic during 2006. The cropswere
harvested at physiological maturity. Fischer’s (1937) method
of analysis of variance was used for analysis and
interpretation of data.

RESULTS AND DIsCcUSSION

The experimental findings obtained from the present
study have been discussed in following heads:

Effect of cropping systems:

The seed yield of pigeonpea in sole cropping system
(15.80 q ha?) was found to be significantly higher than the
seed yield obtained inintercropped treatments (11.34 to 14.04
g ha?) in the pooled data. The extent of reduction in seed
yield under intercropped treatments wasin the range of 11 to
28 per cent when compared to sole crop yield (Table 3).
Reduced seed yield of pigeonpea under intercropping system
might be attributed to increased plant population per unit
arearesulting in increased competition for growth resources,
specially moisture, nutrientsand light. Similarly, thereduction
in seed yield of pigeonpeaintercropped with medicinal crops
has been reported by Maheshwari et al. (1997) and Ram and
Kumar (1998). Thereductioninthe seedyield of intercropped
pigeonpea could be traced back to a significant reduction in
yield componentsviz, dry matter accumulation in reproductive
parts of plant, number of pods per plant, seed weight per
plant, seed number per plant and 100 seed weight (Table 1 and
3). Similar reduction inthe number of pods (Venkateshwaralu,
1986) and seed weight per plant (Tomar et al., 1984) of
pigeonpea intercropped with greengram and soybean when
compared to sole crop of pigeonpea were reported.

Partitioning of dry matter in fruiting parts is a single
most important factor contributing to thefinal seedyield. The
pooled data on the dry matter accumulated in the pods of
pigeonpea at harvest (Table 1) indicate that pigeonpea
intercropped under different treatments accumulated 11 to 25
per cent lower dry matter in pods (29.52 to 54.93 g plant?)
when compared to that observed under sole crop of pigeonpea
(33.10 g plant?). The reduction in dry matter in pods in
intercropped pigeonpea was mainly attributed to the
competition it faced from ashwagandhafor growth resources.

Effect of row proportions:
The seed yield of pigeonpeain the pooled analysis under

Table1: Dry matter accumulation in pods (g plant™) of pigeonpea asinfluenced by row proportionsin pigeonpea and ashwagandha

inter cropping system

Dry matter accumulation in pods (g plant™)

& Treatments 90 DAS 135DAS At Harvest
2005 2006  Pooled 2005 2006 Pooled 2005 2006  Pooled

T,  Solepigeonpea 6.06 3.82 494 33.91 25.78 29.85 36,52 2968 3310
T, Sole ashwagandha --
Ts Pigeonpea + Ashwagandha (1:1 row proportion) 4.78 2.87 3.83 28.87 22.02 25.45 3233 2289 27.61
Ty Pigeonpea + Ashwagandha (1:2 row proportion) 4.96 3.02 3.99 29.95 2292 26.44 3353 2315 28.34
Ts Pigeonpea + Ashwagandha (1:3 row proportion) 4.95 3.18 4.07 31.47 20.78 26.13 3399 2257 28.28
Te Pigeonpea + Ashwagandha (1:4 row proportion) 5.37 355 4.46 31.99 20.38 26.19 34.84 2059 27.72
T Pigeonpea + Ashwagandha (2:1 row proportion) 4.76 2.33 3.55 25.31 15.52 20.42 31.80 18.06 24.93
Ts Pigeonpea + Ashwagandha (2:2 row proportion) 493 3.08 4,01 27.11 21.16 24.14 32.68 22.02 27.35
Ty Pigeonpea + Ashwagandha (2:3 row proportion) 5.14 3.12 4.13 29.07 20.10 24.59 3379 2083 27.31
Tiw  Pigeonpea+ Ashwagandha (2:4 row proportion) 5.46 3.56 451 31.60 22,53 27.07 3440 2464 29.52

SE+ 0.06 0.17 0.10 0.24 0.31 0.16 0.14 0.78 0.41

C.D. at 5% 0.18 051 0.29 0.73 0.90 0.49 0.40 234 1.23
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2:4 and 1:2 row proportions of pigeonpea and ashwagandha
were at par with each other and were significantly superior
over rest of the row proportions studied (Table 3). The seed
yield produced under 2:4 and 1:2 row proportionswere higher
by 24 and 23 per cent when compared to the seed yield
recorded under 2:1 row proportion of pigeonpea and
ashwagandha. Similarly higher seed yield of pigeonpeaunder
1:2 row proportion with soybean was recorded by Joshi et al.
(1997) and similar to that higher pigeonpea seed yield under
2:4 row proportion with soybean was recorded by Hunshal
and Malik (1988). The higher seed yield of pigeonpeaunder

1:2 and 2:4 row proportions could be dueto their higher yield
attributing characters viz., dry matter accumulation in
reproductive parts of plant, number of pods per plant, seed
weight per plant, seed number per plant and 100 seed weight
(Table 1, 2 and 3) and could be attributed to lack of or lower
competition it faced from ashwagandha for growth resources
when compared to other row proportions.

Thus, it can be concluded that 2:4 and 1:2 row proportions
of pigeonpea and ashwagandha were at par with each other
and recorded significantly higher seed yield and yield
components when compared to 2:1 row proportion.

Table2: Seed weight (g plant™), seed number per plant and 100 seed weight (g) of pigeonpea asinfluenced by row proportionsin pigeonpea and

ashwagandha inter cropping system

Tr.No. Treatments 20§ged Weigg(tx(sg plaan(gled 20?)2ed numz%%reper plsgtt)led 2382 Seezdo\z)vgJi gh;égl)ed
T1 Sole pigeonpea 36.91 27.50 32.21 35140 260.65 306.03 9.97 9.83 9.90
T, Sole ashwagandha - -- - - - -- - - --
Ts Pigeonpea + Ashwagandha (1:1 row proportion) 31.66 23.04 2735 30203 21810 26007 98 970 9.78
T4 Pigeonpea + Ashwagandha (1:2 row proportion) 33.15 24.00 28.58 31320 23045 27183 992 972 9.82
Ts Pigeonpea + Ashwagandha (1:3 row proportion) 3154 2324 27.39 29887 22762 26325 996 978 9.87
Ts Pigeonpea + Ashwagandha (1:4 row proportion) 30.03 25.07 27.55 289.94 230.04 25999 982 974 978
T, Pigeonpea + Ashwagandha (2:1 row proportion) 27.73 22.06 24.90 26490 20895 23693 976 966 9.71
Ts Pigeonpea + Ashwagandha (2:2 row proportion) 30.62 23.22 26.92 28497 21948 25223 979 973 976
To Pigeonpea + Ashwagandha (2:3 row proportion) 29.95 24.15 27.05 293.64 22863 26114 978 974 9.76
T Pigeonpea + Ashwagandha (2:4 row proportion) 33.07 24.62 28.85 31514 23514 27514 996 975 9.86
SE+ 0.37 0.25 0.24 0.71 0.58 0.40 009 0.08 0.05
C.D. at 5% 1.10 0.74 0.73 212 1.73 121 NS NS NS

NS = Non significant

Table3: Seedyield (g ha®) and number of pods per plant of pigeonpea asinfluenced by row proportionsin pigeonpea and ashwagandha

inter cropping system

No,  Treamerts s 2000 e Pooled e oo
T, Sole pigeonpea 18.78 12.81 15.80 108.91 80.30 94.61
T, Sole ashwagandha - -- -- -- - -
Ts Pigeonpea + Ashwagandha (1:1 row proportion) 16.06 10.30 13.18 96.90 73.45 85.18
Ts Pigeonpea + Ashwagandha (1:2 row proportion) 16.71 11.18 13.95 99.51 76.40 87.96
Ts Pigeonpea + Ashwagandha (1:3 row proportion) 15.87 10.14 13.01 100.79 70.02 85.41
Ts Pigeonpea + Ashwagandha (1:4 row proportion) 14.69 9.33 12.01 101.93 68.68 85.31
Tz Pigeonpea + Ashwagandha (2:1 row proportion) 13.95 8.72 11.34 95.77 61.16 78.47
Ts Pigeonpea + Ashwagandha (2:2 row proportion) 14.50 9.14 11.82 97.76 69.05 83.41
To Pigeonpea + Ashwagandha (2:3 row proportion) 14.67 9.32 12.00 100.29 69.20 84.75
Tiwo Pigeonpea + Ashwagandha (2:4 row proportion) 16.79 11.28 14.04 101.70 73.31 87.51
SE+ 0.24 0.29 0.25 0.58 0.43 0.35
C.D. at 5% 0.72 0.87 0.76 173 1.29 1.04
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