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ABSTRACT

An experiment was conducted during 1993-94 and 1994—95 on mtercroppmg
of potato (Solanum tuberosum L.) varieties with ‘Devki' maize (Zea mays L.) to
maximize the productivity of winter maize + potato-based intercropping system
under various fertility levels. Maize intercropped with early potato (‘Kufri

' Chandramukhi’) was more compatible and advantageous than other potato

varieties. Various growth and yield attributes of winter maize were superior under

- sole cropping, followed by winter maize + early potato. This combination recorded
" the highest maize-equivalent yield (178.96 g/ha) and yield advantage (163%).

Among the fertility levels, recommended NPK dose to maize + 50%
recommended NPK dose to potato proved mére economic than rest of the fertility
levels in maize + potato intercropping system.
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* Substantial advantage in yleld from
1ntercropp1ng compared with sole cropping
occurs from complementary effect of
different crops or varieties on each other,
making better use of resources when grown
together (Willey, 1979). In Bihar plains,
winter maize became more popular owing

to high productivity. However, due to low

temperature in December—January slow
growth of maize takes place till mid-
January. Besides, it is widely spaced crop
and there is ample scope to grow short-

duration intercrops in the interspaces. Inter-
cropping of potato in winter maize is

economically more viable than other
intercrops, sole maize as well as sole potato
(Prasad and Prasad, 1988). Since little
information on potato cultivars and fertility
levels is available on maize + potato
intercropping system, an experiment was
conducted to find out the most suitable
potato variety as an intercrop with winter
maize and their economic nutrient level for

calcareous soils of north. Bihar conditions.

MATERIALS AND METHODS

- The experiment was conducted with
‘Devki’ maize at Tirhut College of Agricul-
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ture Farm, Dholi (Muzaffarpur), Bihar, dur-
_ing winter seasons of 1993-94 and 1994
95. The soil was sandy loam, havmg pH
8.2, organic carbon 0.48%, available N
~ 173.20 kg/ha, available P,0 21.58 kg/ha
and available K,0 129.60 kg/ha The treat-
ment comprised 3 intercropping systems
viz. P,, maize + early potato (* Chandra-
mukhi’) ; P,, maize +medium- duration po-

tato (‘Kufri Chamatkar’); and P,, maize +

late potato (‘Rajendra Aaloo’); and 5 fertil-

ity levels, viz. F, recommended NPK dose

- of fertilizer to maize + no fertilizer for po-
tato; F,, recommended NPK dose of ferti-
lizer to maize + 25% recommended NPK
dose to potato; F,, recommended NPK
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dose to maize + 50% recommended NPK
dose to potato; F;, recommended NPK
dose to maize + 75% recommended NPK
dose to potato and F, recommended NPK
dose to maize + 100% recommended NPK
dose to potato); and 4 monocropping, SM,
~ sole maize; SP,, sole early potato; SP;, sole -
medium potato and SP3, sole late potato

were also included. Thus 19 treatments - -

were tested in randomized block design
with 3 replications. Cut tubers having 2-3
eyes were sown in furrows opened by -
~small type of wheel hoe, maintaining 60 cm
% 20 cm spacing on 13 and 8 November
1993 and 1994 respectively. Now cut tubers
earthen up by making the ridge of about 20

Table 1. Growth and yield attnbutes of winter maize as affected by different treatments (pooled data

Details of treatments are given in text. -

of 2 years)
Treatment Plant LAI Dry Fertileplants Cob  Grains/ 1,000-grain
‘ height matter  (1,000/ha) length cob - weight
(cm) accumulation (cm) @®)
Iplant (g) o
Intercropping system : ) . S
P, _ 142.7 31 1747 59.8 0173 3793 2040
P, © 1325 3.1 1612 59.5 16.8 364.5 202.2
P, - 129.0 - 29 1522 585 16.5 3425 199.3
CD (P=0.05) 3.05 0.11 3.62 NS 026 10.21 NS
Fertility level . o
B : L1120 1.8 131.0 536 152 301.0 .190.8
F, 124:6 24 - 1503 . 571 162 341.0° - 1978
- F, 134.5 32 165.7 60.5 17.1 365.8. 2030
F, 1465 38 1782 618 175 3957 2078
F, . 155.8 4.0 188.3 62.7 17.9 407.2 208.6
CDh (P= 005) 38 02 52 1.6 04 124 73
SM ‘ 149.0 42 194.0 639 17.9 398.4 2184
Rest: 134.7 31 . 1627 59.1 16.8 ~ - .362.1 201.8
CD (P=0.05) 4.6 0.3 6.4 21 05 14.8 10.2
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" c¢m height at the same time. Maize in in-
tercropped situations, was sown at bottom

of the each potato ridge, maintaining 60
cm X 25 cm spacing, 10 days after potato

* planting. Sole maize was also sown on the -

same day on flat land, maintaining the dis-
tance of 60 cm x 25 cm, In this way, plant

population of maize and potato under both |

the situations were kept uniform. Fertilizer
were applied as per treatments using rec-
ommended dose of 120, 75 and 60 kg N,

_ P,05 and K,O/ha for maize and 150, 60
and 100 kg N, P,O; and K,0O/ha for potato.
Half dose of N and full dose of Pand K =
- were applied basal prior to sowing in fur-
-~ rows opened just by the side and deeper
- than the seed furrow in all the siwations as
- per treatment. The remaining N for the sole

potato and intercrop was placed by the side

- of the crop rows after first irrigation, but in

case of pure maize, it was top-dressed in 2

* equal splits, one-fourth at knee-high stage
- and the rest at tasselling stage. Potato was
harvested in middle of March (late) in both
the years. Maize was harvested on 25 and

23 May :1994'ar'1d 1995 respectively. The
yields of all the crops were recorded and
maize-equivalent yield was worked out on
the basis of prevailing market prices. In

- both the years of experimentation, meteor-
" ological parameters were more or less same

and the crop seasons were normal.

RESULTS AND DISCUSSION

- Growth attributes

The plant height; leaf-area index (LAI)
and dry-matter accumulation in maize was

the highest in sole crop of maize and all
these characters reduced significantly when
maize was intercropped with different po-
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tato varieties (Table 1). Among the potato
varieties as intercrops, potato var. ‘Kufri -
Chandramukhi’ was less competitive than
'c')thers. This might be due to shortest matu-
rity period. Regarding fertility levels, all the
growth parameters studied significantly

‘increased with i increasing: fertility levels.

This might be due to more cell elongation . »
and carbohydrate production owing to cu-
mulative effect of fertilizers under increas-

- ing-trend of nutrients. The results are in

agreement with those of Jat et al. (1992) "
and Sinha et al. (1999)

Yield attrlbutes ' o
Yield attributes of maize, viz. fertile
plants (1,000/ha), cob length, grains/cob
and seed index, were recorded and all these
characters showed superiority when maize |

“was grown as pure stand than in

intercropping system. In intercropping sys-
tems, maize under P, showed superiority to
others. Yield-attributing characters signifi-
cantly increased with corresponding in-
crease in fertlhzer levels

Table 2. Grains/cob as affected by P x Finterac-
tion (pooled data of 2 years) o :

Fertility Cropping system

‘ P, P, P, Mem
F, 3100 .307.6 2854 3010
F, - 3470 3364 3396 3410
F, 3902 2685 3387 3658
Fy 4086 4042 3743 3957
F, 440.7 4058 3745 4072
 Mean - 3793 3645 3425
CD (P =0.05) ,

PXF . 1765
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There was a significant increase in up to F; in case of P, and P, sequences.

grains/cob due to rise in fertility levels in P, Considering crop sequences under same .

only. However, same trend was observed level of fertilizers, in most of the fertilizers

“Table 3. Grain or tuber yield, yield recovery, maize-equivalent yield (MEY), land-equivalent ratio
(LER) and benefit : cost ratio as influenced by treatments (pooled data of 2 years)

Treatment . Yield (g/ha) Yield MEY " LER. Benefit: cost
; - recovery (g/ha) - _ ratio
Maize grain Potato tuber (%)
Intercropping ;vystem ' , :
P, 46.80 142.56 84.25 178.96 1.63 221
; (78.90)
P, 4396  158.06 7914 17381 162 218
3 , (82.78) R ,
: Py 4042 178.83 72.76 170.32 1.62 2.09
: (84.25) - .
CD (P=0.05) 232 13.19 k NS NS NS
Fertility level ‘ o
| 30.95 142.25. ~ 5575 145.96 1.30 1.91
o7 " (95.00) S
F, . 38.48 154.02 69.27 '164.21 -1.53 2.08
, - (81.14) ' .
E; 45.06 163.02 81.11 182.23 1.67 2.21
: ‘ 85.77) o '
F, 50.83 - 170.13 91.50 190.02 ~1.80- - 2.27
(89.77). _
F, 53.30 172.16 95.54 194.23 1.85 . 2.25
(91.01)
CD (P =0.05) 2.80 14.12 10.24 0.11 0.12
SM 5556 - 100 100
SP, 179.72 - 100
SP, 191.40 100
SP, 199.72 100
Sole iﬁtércropping 123.93 1.24 2.19
Rest - 4372 160.31 174.55 1.62 2.14
CD (P=0.05) 3.84 20.17 7.62 0.18 NS

_ Details of treatments are given in text; NS, Not significant

" Figures in parentheses indicate percentage recovery of sole cropping
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levels P, and P, were similar and both
showed superiority to P, .

Yield and land-equivalent ratio
Significantly higher grain or tuber yield
was recorded under sole cropping,
irrespective of crops or varletles In
mtercroppmg significantly hlgher maize
yield was obtained in maize + early potato
than maize + mid and late potato, which
was 84.25% of sole crop. Maize-equivalent
yield and land- equivalent ratio (LER) were
higher, being 178.96 g/ha and 1.63, than

sole maize. This indicates the higher

biomass production resulting in more

.efficient utilization of land and available

resources under intercropping system.
However, MEY and LER did not differ
significantly due to varieties. This might be
due to similar compatibility of potato
varieties when grown as an intercrop with
winter maize. The results confirm the
findings of Sinha et al. (1994). Among the

fertilizer levels, application of F, level of-

nutrients was economically more sound
specially yield point of view. However, in
case of LER it showed superiority up to-F;
level of fertilizer application. This finding
also supports that of Sinha et al. (1999).

Benefit : cost ratio -
Winter maize + early potato intercrop-
ping gave the highest benefit : cost ratio

‘compared to rest of the sequences and pure

stand also; however, these differences were
at par among themselves (Table 3). Among

- the nutrient levels, it significantly increased -
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upto F, level of nutrients. This was in ac-
cordance with the law of diminishing re-
turn.

" . Thus, intercropping of winter maize with
_potato irrespective of its varieties with 50%

recommended fertilizers dose of potato as
additional to maize was found more
productive and advantageous on a system
basis in calcareous soils of north Bihar.

REFERENCES

Jat R.L., Gaur, B. L., Kumar, S. and Kulhari, R.K.
1998. Effect of weed management, fertilizers
and Rhizobium inoculation on growth, yield.
and yield attributes of maize (Zea mays), and
soybean (Glycine max) under maize + soybean

.intercropping system. Indian Journal of
Agronomy 43 (1) : 23-26, ‘

Prasad, UK. and Prasad, T.N. 1988. Production
potential of intercrops winter maize. Indian
Farming 37 : 9-10. . :

Shah, M.N., A.S., Khanday, B.A. and Singh, K.N.
1992. Economics of fertilizer management in
maize (Zea mays) and its effects on yield under
limited moisture resources. Indian.Journal of
Agronomy. 37 (2) : 243-245.

Sinha, R., Lal, S.S., Govind Krishnan, PM., Jalsw-
al, U.P. and Akhade, M.N. 1994. Evaluation
and development of potato based cropping sys-
tems in different agroclimatic regions. (In) An- -
nual Scientific Report, 1992-93. Central Pota-
to Research Institute, Shimla, pp. 32-33..

Sinha, K K., Mishra, S.S. and Singh, S.J. 1999.
Yield and economics as influenced by winter
maize (Zea mays) based intercropping systems
in north Bihar. Indian Journal of Agronomy
44 (1) : 30-35.

Willey, R.W.-1979. Intercropping—its importance
and need. 1. competition and yield advantages.

- Field Crops Abstracts 32 : 1~10.





