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Influence of Time and Dose of Nitrogen Application on
Yield of Bajra

Vo Ko BALAKRISHNAN' Y, B, MORACHAN® and T. R, SRINIVASAN?

During ntonsoon s2oson. 56,25 Lg N/ha applied in thiee splits at 25. 40 and 55

days gave the highest yield, while during swinmer 50 ko Nfbha appiled in two splits at

25 and 40 days recorded !h.e maximum yield of HB 3 bajra. Response curves were

.also fitted for both the scasons and based on the eaquations., optimum dose of N was

-found 1o be B1.3 and 582 kg/ha fer monsoon and summear seasons respectively.

Howeve:. conzidering the cost input @nd value of produce.

the economic " dose was

~ found to be zound 52 kg Mfhe for both the scasens,

To minimise losses of nitrogen by
leaching, fixation etc. and to assure
adequate availability at critical stages
of growth, split application of ferti-
liser is advocated for different crops.
Athwal er a/. (1971) reported that the
best combination for increasing the
number of tillers and matured ears per
plant and ultimately grain yield of hy-
brid bajra was 160 kg N.ha applied in
three split doses, /, e. one third at sow-
ing,one third at three weeks after sowing
and one third at earing stage. However,
Jacquinot (1972) recommends single
application for better yield, Chundawat
and Shekhawat {1972) found that soil
application at seedling stage was as
good as split application. The above
review indicates that the results are not
cunclusive and further detailed study
may Le necessary. Hence the present
investigation was undertaken.
MATERIALS AND METHODS
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dose in relation to time of application
10 EBsjra (HB. 3), experiments were
conducted during 1974 monsoon and
1975 summer seasons under irrigation.
The soil was medium fertilite with
reference to available N P K. The experi-
ment was laid out in randomised block
design replicated {four times, In all
there were fourteen treatments (Table)
of difierent levels of nitrogen ranging
from 12.5 to 100 ko N/ha applied in 2,
3 and & splits with a control of no
nitrogen.  The treatmental effect on
varicus growth and yield characters
were sssessed along with yield parti-
culars. The data are discussed in this
nNaper.

RESULTS AND DISCUSSION

Grain yield : The average grain
yield during the monsoon season was
2195 ku ha while in summer it was 2426
ho'hz (Table). The increase in grain
yield during summer was mainly due to
favoureble seasonal influence on yield
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TABLE, EHect of treatments on yield characters and yield

Straw yiold

Productive Length of Grain yield
tillers earhead ka/ha kgfho
Dose of N r::;i?sf s _"
. - £ A o . . i

LI 275 235 13.3 137 2023 1818 3085 2761
@ T 70.00 2 4.40  3.20 145 166 2541 2257 3240 3557
Ty,  26.00 4 405 2.60 142 142 2153 2048 3263 3043
T 18,75 3 2,90 260 14.1 15,1 2135 1936 3351 2877
T. 12.50 2 315 285 150 135 2201 2107 3706 3225
T 50.00 4 505 3.55 17.3 16,2 2818 2322 3307 3572
T;  37.50 3 3.10 2.40 15.3 147 2238 2009 3374 3051
Te  25.00 2 2.65 315 153 149 2426 2322 3240 3209
T, 75.00 4 3.40 3,65 151 163 2664 2451 3557 3534
Tia 56.25 3 3.90 355 16, 155 2800 2535 3573 3590
T,  37.50 2 4.55 240 167 16,4 2583 2147 3329 2815
T 100.00 1 3.35 2.0 152 162 2360 2114 3329 3842
T 75.00 3 3.05 3.30 135 153 2241 2435 3329 3939
©T,  50.00 2 515 370 15.8 153 2775 2226 3085 3327
Mean 370 3.03 151 153 2426 2195 3340 3310
SED 0.57*¢ 0.27**  0.9%%  1.0% 168* 180%* 188  270%*

C. D. (P=0.05) 114 054 1.8 2.0 341 364 N.S. 546

* Bignificant at 5%, leavel

" Significant at 195 leavel

MN.5. Not significam

4 splits applied at planting, 25th, 40th and 55th day
3 splits applied at 26th, 40th and 55th day
2 =splits applied at 25th and 40th day

(@) Applied 45 kg at planting and 25 kg at 25th day

components |ike total productive tillers
and length of earhead. Further during
summer season, there was bright sun-
shine and higher temperature ranges.
These factors would have been more
favourable for grain formation.

Regarding the treatmental effects
it was observed that during monsoon
season, it was significant. However
the indications are in favour of Ty, i.e.
56.256 kg N/ha applied in three splits
i.e. at 25, &and 55 days alter sowing-
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This was followed by 75 kg in 3 splits
including basal dressing.

In case of summer season, the
highest vield of 2818 kg/ha was record-
edin T, i.e. 56.25 kg N/ha in two splits.
All these treatments were on par with
each other. There was reduction in
yield at lower doses of nitrogen in both
the seasons. Further the higher doses
bheyond 75 kg N/ha in general also re-
duced the grain yield.
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" Nitrogen is essential for all vital
activities. Hence, when increased dose
of nitrogen was applied, this had en-
hanced the production of various
growth - attributes as could be seen
ifrom the data presented in Table. The
sum total of all the beneficial effects
of nitrogen on these attributes were
also reflected on the increased grain
production. Such a beneficial effect
of increased N in splils on grain vield
of bajrs had been reported earlier by
several workers (Gill er a/. 1973;
Mahendrapal and Kaushik, 1973; Sri-
vastava et al., 1974).

However, very high dose of nitro-
gen may not be advantageous in all
cases. It was reported . by Rama-
krishnan et 2/. (1574) that higher level
of nitrogen beyond the optimum level
made the crop to put forth greater vege-
tative growth.  The trend was also
seen in the present case as could be
seen from higher straw yield and dry
matter production under 75 and 100 kg
M/ha which are discussed in later
pages. The results are in conformity
with those of earlier workers (Patel and
Sutaria, 1972; Ranjodh Singh er &/,
1973).

In order to confirm the trend of
vield in relation to nitrogen, response
curves were fitted for both the sea-
sons, The response was found 1o be
quadratic type are given below:

| Monsoon ¥Y=1809+18.39 x-0.15 ¥*

Il Summer Y=19924-21.31x
-0.1785 ¢

Where Y is the estimated vyield
and x is the nitrogen dose in kg/ha.

241

NITROGEN APPLICATION ON THE YIELD OF SAJRA

The optimum dose based on the equa.
tion was found to be 61.3 and 59.2 k¢
for monsoon and summer seasons res-
pectively. Further, in view of the cost
of fertiliser the economic dose was also
worked out by using the formula

1 (g—Db)
2c P
Where qg=the cost of fertiliser i.e.
Rs. 5/kg of N

P:=cost of grain i.e. Rs. 2/kg
b & ¢ are the coefficient of x4 x*
in the eguations.

The calculated economic dose of nitro-
gen was found to be 53,0 and 51.9
kg/ha for monscon and summer sea-
sons respectively, It could be seen
from the results that at the present cost
structures, both economic and optimum
doses are almost same and hence a
dose of 52.0 kg N/ha in two splits at
25 and 50 days during monsoon can be
recommended to get higher grain yield.

Straw vyield: There was no
difference between two seasons in the
straw vield (Table). The treatmental
effect was seen only in case of mon-
soon season wherein the trend was in
favour of higher dose, with four splits
application. In the case of 4 splits,
the last dose was applied at flowering
stage which made the plants to put forth
sicle shoots. This would have reduced
the nutrient availability to the main
flower head for grain formation. In
case of summer season due to higher
temperature conditions, the microbial
activity would have been more resulting
in higher release of soil nitrogen, This
would have caused a sufficiency level
in the nutrient status in the soil in all
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plots resulting in uniform availability.
The results of present study are in
conformity with those of Kandasamy
el &l. (1974), Ramakrishnan et al.
(1974) and Sankaran and Kaliappa
(1974).

The Senior Author thank the Tamil
Nadu Agricultural University, Coim-
batore for granting permissionto publish
the article which formed part of M. Sc-
(Ag.) thesis submitted by him.
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