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ABSTRACT

A field experiment was conducted during summer 1991 and 1992 to study the compatibility of different
vegetable crops with potato (Solanum tuberosum L.) for maximizing production and income of intercrop-
ping systems under dry-temperate conditions. The yield of all the crops was highest in sole stand than in in-
tercropping system. Pure crop of potato gave the highest tuber yield of 128.1 and 127.1 g/ha during 1991
and 1992 respectively. Maximum reduction in potato yield was noted in potato + turnip [Brassica rapa (L.)
Thell. emend. Metzger]. Sole crop of cabbage [Brassica oleracea L. convar. capitata (L.) Alef. var.

- capitata L.] gave the highest net return of Rs 87,520 and 86,666/ha after during 1991 and 1992 respec-
tively. Intercropping of potato + cabbage was more productive (255.1 g/ha potato-equivalent yield) and
more remunerative (net return of Rs 48,319 and 44,570/ha). These net returns were 213.15 and 201.21%
higher than net return under sole potato respectively. Highest land-equivalent ratio of 1.31 was in potato +
radish (Raphanus sativus L.), followed by potato + cabbage (1.13).

Potato (Solanum tuberosum L.) is a main
cash crop of the Spiti valley. Area is
characterized by dry-temperate climatic con-
ditions with calcareous sediments, which
also provides good scope for off-season veg-
etable production (HPKV, 1990). It was en-
visaged that other vegetable crops could be
grown simultaneously with potato crop. The
intercropping assures stable production. An
adoption of appropriate planting pattern in
various crops may result in increased total

productivity. Since information on inter--

cropping of potato with different vegetable
crops is not available under dry-temperate
climatic conditions, an attempt was made to
study the compatibility of other vegetable
crops as.intercrop in potato. The objective

was to quantify the effect of intercrop on the
base crop in addition to the effect on the pro-
duction. '

MATERIALS AND METHODS

A field experiment was conducted during
the summer season 1991 and 1992 at Re-
search Sub-Station, Lari (Spiti). The soil
was silty clay loam in texture, low in avail-
able N (119 kg N/ha), P (8 kg P,0./ha) and
high in K (512 kg K,0O/ha)} and a]kalme in
reaction (pH 7.6). The experiment was laid
out in randomized block design with 13
cropping systems, replicated 3 times. The
crops of 'Kufri Chandramukhi' potato, ‘POI’
cabbage [Brassica oleracea 1. convar.
capitata (L.) Alef. var. capitata L.],
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‘PTWG’ turnip [B. rapa (L.) Thell. emend.
Metzger], ‘RRWT’ radish (Raphanus
sativus L.), ‘Solan Selection’ chinese cab-
bage (B. chinensis L.), ‘Black Seeded’ let-
tuce (Spiracia oleracea L..) and ‘Arkel’ pea
(Pisum sativum L. sensu lato) were planted
at row spacing of 60, 60, 30, 30, 60, 60, and
30 cm respectively. The intercrops were
planted in between the 2 rows of potato
maintaining optimum stand as that of sole
stand. o

The sowing of potato, radish, turnip and
pea was done during the second week of
May. Cabbage, Chinese cabbage and lettuce
were transplanted during the first week of
July. Recommended doses of fertilizers were
applied to each crop in sole stand, whereas
in intercropping systems no supplementary
fertilizers were given to intercrops.

Irrigations were given as and when re-
quired. Potato-equivalent yields were
worked out on the basis of prevailing local
prices. Records of the inputs were main-
tained to work out the cost of cultivation and
returns.

RESULTS AND DISCUSSION

Potato yield v .
The general yield levels were almost
similar during both the years (Table 1). Pure
potato gave the highest tuber yield of 128.1
and 127.1 g/ha during 1991 and 1992 re-
spectively. Reduction in yield was noted un-
der intercropping of vegetables with potato
to 39.1-54.1 g/ha. The tuber yield of potato
was lowest in potato + turnip intercropping.
Tuber yield of potato grown in association
with root crops was reduced to 54.1 g/ha and
that of due to leafy vegetables to 37.4 g/ha.
The lower yield of potato in intercropping of
root crops may be due to more competition
in the root zone. Singh and Rathi (1984)
also obtained 6% reduction in potato yield
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with intercropping of Indian mustard.

Intercropping of potato + Chinese cab-
bage gave the highest tuber yield after a sole
potato during both the years. The higher
yield under this system may be because that
potato + Chinese cabbage remain in compe-
tition only for 35 days compared with other
crops and potato crop could utilize the space
leftover after the harvest of associated Chi-
nese cabbage that helped in better tuber
yield. :

Intercrop yield

The yields of intercrops were low in
intercroppings as compared with their sole
stands. Cabbage yielded higher than other
intercrops, whereas pea gave the lowest
yield. The competition for 95 days in potato
+ pea might have reflected toward the lower
yield of pea. The lower yields of root crops
in mixed stand may be attributed to more
competition in the root zone. In case of leafy
vegetables lower yield may be due to more
competition for space.

Potato-equivalent yield

The potato-equivalent yield was signifi-
cantly affected by different intercepting sys-
tems during both the years. The highest tu-
ber yield of 354.6 g/ha was computed in sole
cabbage. Among the different intercropping
systems, potato + cabbage computed highest
tuber yield of 255.1 g/ha, which was higher
by 127.5 g/ha than pure potato. This might
be due to higher yield of cabbage under in-
tercropping systems. '

Land-equivalent yield

The higher land-equivalent ratio was re-
corded with potato + radish (1.31), followed
by potato + cabbage (1.13) and potato + let-
tuce (1.04). This indicates the greater bio-
logical efficiency of intercropping treat-
ments. The lowest land-equivalent ratio was



Table 1. Yield and economucs ot potato and intercrops as influenced by different intercropping systems

Treatment Potato yield Intercrop yield Potato-equivalent LER Mean Net return
(g/ha) (g/ha) yield (g/ha) competition _ (Rs/ha)
. period -
1991 1992 Mean 1991 1992 Mean 1991 1992 Mean (days) 1991 1992
Sole potato 128.1 127.1 127.6 _ 1.00 15,430 14,797
Sole cabbage 266.3 264.6 2655 3565 3528 354.6 1.00 87,520 86,666
Sole turnip 239.2 235.4 2373 1595 156.9 158.2 1.00 38,060 36,940
Sole radish 71.6 73.5 72.6 47.7 49.0 48.4 1.00 4,320 4,328
Sole Chinese cabbage 100.7 974 99.1 67.1 64.9 66.0 1.00 5,890 ' 4,593
Sole lattuce 70.0 71.9 71.0 46.7 47.7 473 - 1.00 2,712 2,593
Sole pea 67.2 650  66.1 1343 130.0 1322 1.00 27,650 25,791
Potato + cabbage 83.2 80.7 820 1312 128.4 129.8 258.1 251.9 255.1 1.13 61 48,319 44,570
Potato + turnip 74.0 73.0 73.5 83.6 825 83.1 1297 128.2 129.0 0.93 75 32561 30,900
Potato + radish 75.6 76.2 75.9 474 48.2 67.8 107.2 108.3 107.8 1.31 72 13,000 12,773
Potato + Chinese 89.4 87.7 88.5 40.1 413 407 116.1, 115.2 115.7 0.96 35 8,040 12,773
cabbage
Potato + lettuce 84.6 81.9 83.2 32.1 32.1 32.1  106.0 103.3 04.7 1.04 41 6,333 4,980
Potato + pea 80.8 79.6 80.2 24.1 21.2 227 129.0 122.0 125.5 0.95 95 17,090 13,856
CD (P =0.05) 418 3.18 3.58 17986 18.24 18.17
LER, Land-equivalent ratio

Price (Rs/ha): Potato 300; cabbage 400; turnip 200; radish 300; Chinese éabbage 200; lettuce 200; pea 800
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noticed with potato + turnip.

Net returns :

The highest net return of Rs 87,520 and
Rs 86,666/ha was recorded with sole cab-
bage in 1991 and 1992 respectively, fol-
lowed by potato + cabbage, potato + turnip
and potato + pea. Potato + lettuce intercrop-
ping system gave the lowest net returns.

It was concluded that under dry-temper-
ate conditions potato and off-season veg-
etable can be grown successfully during
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summer months. Among the different inter-
cropping systems potato + cabbage, potato +
turnip and potato + pea are the most profit-

able intercropping systems of the area.
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