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, ' ABSTRACT
An experiment was conducted at the Regional Research Sub-Station,

- Sekhampur, Birbhum, West Bengal, during thé rainy season of 1994 and 1995 to
study the effect of mtrogen and phosphorus at different plant densities on grain
yield and N, P and K uptake by ‘WR 5’ finger millet [Eleusine ¢oracana (L.)

" . Gaertn.]. Grainand ‘straw yields wefe significantly increased by incredsing the
dose of nitrogen and phosphorus. The combined application of nitrogen and

‘phosphorus did not show any significant effect on grain yield of finger millet,

although the application of N along with @ 60 kg/ha gave higher yield, it was at

par with grain yield recorded by single application of N @ 60 kg/ha. The wider

spacing of 25 cm x 10 cm had significant effect on grain yield with or without
'nltrogen or phosphorus compared with closer ‘spacing of 25 cm x 8 ¢m or 25 cm x

6 cm. However, combined application of N -and P at different spacing ievels did
not show any s1gn|f|cant results on straw yield. Uptake of N, P and K by grain
and straw was also significantly increased with the increase in N and P. The

higher dose of nitrogen @ 60 kg/ha at wider spacing of 25 cm x 10 cm increased
NPK content in grain and straw than the same dose at ¢loser spacing of 25 cm x
6 cm of finget millet .
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A sound knowledge on the nutrient .

%Bsbi?ipti'iian pattern of the plant, and its
efficient utilization of the applied nutrients
is necessary for obtaininig the economical

- feturns. Phosphoms is one of the major

nutrients needed in adequate quanuty in

available from for the growth and reproduc-’

tion of cereals. Very little work has been
done on finger millet crop to increase and
stabilize its productivity in lateritic red soil
of West Bengal. Hence the present investi-
‘gation was carried out to study the N,P and
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- K uptake and grain yield as affected by
different levels of nitrogen and phosphorus
under different plant densities in lateritic
soil of West Bengal. -

MATERIALS AND METHODS

The experiment was conducted at the
Regional Research Sub-Station of Bidhan
Chandra Krishi Viswavidyalaya, Birbhum,
during 1994 and 1995. Seedlings of variety
‘WRS5’ were planted at 3 different plant
densities (400,000;500,000 and 660,000
plants/ha) with all combinations of 3 levels
of nitrogen (0,30 and 60 kg N/ha) and
levels of phosphorus (0,30 and 60 kg P,O/
ha). Seedlings of 30 days old uprooted and
transplanted in the mainifield in line at a

spacing of 25 cm x 10 cm, 25 cm x 8 cm

and 25 cm x 6 ¢m using 1 seedling/hill to
maintain the plant densities as per treat-
ment. Full dose of P as single superphos-
phate and half dose of N as urea were
applied as basal. The remaining N was top-
dressed 25 days after transplanting (just
after first weeding). A general dose of 20
kg potash was applied in each plot as basal.
- The experiment was conducted in 33 partial
~ confounded design. The experimental soil
was clay loam in texture, well-drained, poor
in organic carbon (0.42%) and phosphorus
(17.3 kg/ha) and medium in available nitro-
gen (248.6 kg/ha) and potash (193.2 kg/ha),
with pH 5.8.

The total rainfall received during the
crop season was 1,288.3 mm in 1994 and
1,617.5 mm in 1995 and was higher than
normal rainfall of 1,225.5 mm.

Representative samples of grain and
straw at harvest from different treatments
were analysed for N,P and K by standard
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methods. The uptake of N, P and K was
determined on the basis of dry matter of
grain and straw production in different
treatments. The test the significance bet-
ween treatments was followed as per
Gomez and Gomez (1984).

RESULTS AND DISCUSSION

Grain and straw yield

The yield in the second year was much
higher than that recorded in first year
owing to higher rainfall received during the
crop growth and maturity periods in 1995.
The grain yield increased significantly with
increasing doses on N or P (Table 1). Nitro-
gen or phosphorus at 60 kg /ha recorded
significantly higher grain yield. However,
the combined application of N and P
showed better effect than that of their single
application. Thus NP, recorded
significantly higher grain yield compared to
60 kg N/ha, but it was statistically at par
with that of N P,.. The similar trend was
observed for straw yields. The results
confirm findings of Singh and Arya (1991).
Again, irrespective of nitrogen or
phosphorus, the wider spacing of 25 cm x 10
cm with 400,000 plants gave significantly
higher grain yield than closer spacing of 25
cm X 6 cm or 660,000 plant/ ha. The
reduction in yield of finger millet at higher
population might be due to overcrowding
of plants, increase of nutrient competition;
decrease in functional ears/m?, weight of
grains/ear and 1,000-grain weight. The
results corroborate the findings of Rao ez al.
(1991). The interaction effect between plant
population and N or P showed significant
variation on grain yield but straw yield did
not show significant variation.
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Table 1. Yield of finger millet as infliicnced by plant population and fertility levels

The regression analysis showed that the
trend of response to N or P were linear and
were best fitted to equations as indicated:

Y =1,126.3 + 197 x-21.6 X2 (pooled) (for N)
Y =943.5 +35.5 x-6.33 X2 (pooled) (for P)

where Y, expécted yield {kg/ha) at unit of
Nand P (1 unit=1kg Nor P).
. The computed economic optimum dose

_ of nitrogen and phosphorus were 35.5 and

27.2 kg/ha respectively.

. Treatment Grain yield (kg]ha) Straw yield (kg/ha)
1994 1995 Pooled 1994 1995 Pooled
" N (kg/ha) :
0 _ : 811.6 842.4 8270 1,349.5 1,468.0 1,431.2
30 S 1,038.1 - 1,105.7 1,071.9 1,753.5 1,942.8 1,848.2
60 1,1444 12217 1,183.1 19400  2,130.4  2,035.2
- CD(P=0.05). , 66.0 66.6 32.9 108.7 101.1 47.6
P,0, (kg/ha) C : S ;
: 0. - 949.0 1,012.1 - 980.5 - 1,627.5 1,779.5 1,703.5
" 30 1,010.8 1,069.7 1,040.3 o 1,710.2 1,864.6 1,787.4
60 _ . 1',034.3 + 1,088:1 1,061.2 1,850.3 1,897.6 1,873.9
CD (P=0.05 66.0 66.6 329 108.7 101.1 47.6
Plampopulation/ha : ‘ ’
400,000 1,098.2 1,176.0 1,137.0 1,865.1 2,074.8 1,970.0
500,000 .-, 2+, 1,0340 1,092 - 1,062.1 1,763.3 1,884.8 1,824.1
660,000 o .862.1 903.7 882.9 1,45%.6 1,581.5 1,520.6
- CD (P=0.05) - 66.0 66.6 329 108.7 1011 476
Interaction
Nitrogen x phosphorus NS NS
Nitrogen x population NS ; NS
Phosphorus x population NS ' . NS
NS, Not signiﬁcant
Economical dose NPK uptake

Higher production of dry matter and
NPK uptake by finger millet were recorded

" (Table 2) with increasing dose of N and P

from O to 60 kg/ha. In general, the uptake of
K was more in straw and nitrogen in grain.
Application of N, P alone or in combination
at higher doses increased the NPK uptake .
in plants. The results are in conformity
with the findings of Rao et ai. (1986). The
treatment N P, resulted in maximum NPK
uptake, followed by N¢,P,,, which was also



Table 2. N, P and K uptake of‘fm’g'cr millet grain and straw as.influenced by plant population, and fertility levels ‘,
- Treatment . ‘ N uptake (kgrha) - . ‘P uptake (kg/ha) - Kuptake (kg/ha)
Grain Straw Grain © Straw 7 Grain+ Straw
1994 1995 Pooled 1994 1995 Pooled 1994 1995 Pooled 1994 1995 Pooled 1994 1995 Pooled 1994 1995 Pooled
e , — — — : =
0o 140 1492 1446 1052 1123 1087 360 3.81 370 455 495 475 13.92 16.67 15.29 2586 30.74 28.30
30 19.92 2218 21.05 1444 1655 1549 486 531 5.08 652 7.60 7.06 1923 23.74 2148 37.20 45.22. 4121
60 , 2351 2688 25.19 17.21 19.67 1844 549 607 578 808 .9.15 8.61 22.52 27.77 25.14 4589 53.46 49.67
CD (P=0.05) 073 108 090 075 089 084 021 024 .017 024 031 028 079 120 084 157 202 199"
P,0, (kg/ha) ; o |
0 17.66 19.84 1875 13.00 17.90 13.95 439 479 4.5 592 672 632 1732 21.27 19.29 3370 4036 37.03
30 19.27 2159 2043 1427 1598 1512 472 5.3 492 644 734 6.89 1880 23.07 20.93 36.74 43.81 40.27
60 2049 2255 2152 14.89 1657 1573 484 527 505 678 764 721 {1955 23.82 21.68 38.62 4524 41.88
CD (P=0.05) 073 108 090 075 089 084 021 024 017 024 031 028 .079 120 084 157 202 1.99
Plant population/ha ‘ . . .
400,000 21.88 24.78 23.33 1645 19.03 17.74 517 583 550 7.53 896 8.24 2094 2570 23.32 4250 50.20 46.35
500,000 2006 2179 2029 14.77 1634 1555 4.86 522 504 630 7.31 7.0 1932 2342 21.97 3692 44.72 40.82
600,000 1549 17.41 1645 1094 1207 11.50 391 413 402 493 543 584 1541 19.06 17.23 29.55 34.50 32.02
CD (P=0.05) 073 108 090 075 089 084 021 024 017 024 031 028 .079 120 0.84 157 202 1.9
" Interaction ' .
NxP 137 1.17 0313 . 0.485 1405 3.07
NxP 137 117 0313 0485 "1.405 3.07
P x population 137 147 0.313 0.485 . 1.405 3.07
‘,.‘/ " -4, A
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reflected by greater;vig_our of plants and:
better values of yield-attributing characters -
_ of finger millet. Further, the application of

higher dose of N with wider spacing having

- 400, 000. plants/ha significantly increased

: gram and straw than the same dose of N
~with closer. spacing (660, 000 plants/ha) k
The interaction. effect. on NPK uptake was.
s1gn1ﬁcantly dlfferent and that rmght be. due:

competltlon Thus the treatment N60P30 at
~ wider spacing. (25 cm x 10.cm) with 400,
000 -plants/ha appeared the best treatment.
for finger millet as. N60P30 was found at par
with NmP60
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