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Studies on the response of dwarf wheats to irrigation and its
Economics under Varied Nitrogen levels *

Y. G RAO! & R.B. L. BHARDUAJ®

A figld experiment wes conductad ot Indisn Agricultural Research Inetitute, Mew Delh
1o stedy the response of dwarl wheais to irrigation under dillerent levels of nitrogen end
its-economics in reelstion 10 grain and straw yield during tho rab/ seasons 1976-77 end
1877-78. Since the effect of inigation on greln yield waes signilicant during both 1he
years, regression equations raprasenting guadrstic response could be developed 1o fit the
dats for grain yield, A stronp comelation was identified betwesn the infgation lrequencies
and grain yie'd. The maximum maan grein yield for two s2asons (48 (Q/hs) was obislned
when the crop recelved imgations ot 0.6 aim. tension at 25 cm soil. depth. #ppreciatle
reduction In qreia yield was notieed (¢ Q/ha.) when the irigations given »1 CRI end
boot stages ol erap but this was further reduced to 43 Q/ha when the inigation Wes

testricted 10 CRI stega olone.

The net profit was increased prog-
1essively as the number of irrigations
increased, but the net return per rupes
invested on irrigation followed the
reverse trend.

Responsive cultivars optimum soil
moisture and nitrogen are the three major
pre-requisites for obtaining higher
wheat yields. In dwarf wheats, crown
root initiation (CRI), jointing. flowering
and grain formation are the critical
stages of growth (Gautham et al., 1968;
Anonymous. 1969; Mrsra et al.,, 1970;
Patil et al., 1969) and moisture stress
at these stages effect the grain yield
advarsely Singh and Ganghi (1964)
opined that the application of nitragen—
ous fertilizers was essential to
enhance water use efficiency under
irrigated conditions. The present inves-
tigation was undertaken to study the
response of dwearl wheats'to irrigation
and its economics to grain yield

MATERIAL AND METHODS

The experiment was conducted at
Indian Agricultural Research Institute,
Mew Delhi during the rab/ seasons
1976-77 and 1977-78. It was laid out
in & split plot design with cultivars
(HD 2177, HD 2160 and HD 4530)
and irrigation frequencies (irrigation at
CRI; irrigation at CRI and boot stages
and irrigation a1 0.5 atm. 1ension at 25
cm soil depth) as main plots while
nitrogen rates (0, 40. 80 120 and 160
Kglha) assigned to sub plots. Full dose
of phosphorus was given by placemant
at the time of sowing. Half of the total
nitrogen was "drilled at sowing and the
rest half was applied just before giving
CRI irrigation. The quantity of water
to be applied was calculated by esti-
mating the delicit from the field capacity
in the main root zone by the formula
outlined by Dastane {1967). liigation
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water was measured with the help of
76.2 mm parshall flume. The grain yield
data for two seasons and pooled data
obtained wunder different irrigation
frequency treatments were statistically

analysed and the input-output relation

ship were developed by fitting response
curves. The difference in grain yield
due to variation in irrigation frequencies
for the two seasons as well as for
pooled data was splitted into linear,
quadratic and cubic and tested by
variance ratle ('F'1est) to determine
the nature of response curve.

The nature of quadratic response
. function can be expressed mathematic-
ally as Y=a+bx-cx* where

- Y=dependent variable and denotes
grain yield (g/ha)
corresponding  to  irrigation
frequencies under investigation.

A=Independent variahle represen-
ling irrigation frequencies.

a and b=constants,

Economics of irrigation with respect
to grain yield was worked out on the
basis of mean response over two seas-
ons. Net profit under different irriga-
tion frequency treatments and net return
ner rupee investment on irrigation were
also estimated.

RESULTS AND DISCUSSION
Grain yield:

The individual and pooled yield
responses of the irrigation frequencies

are shown in functional from by the .

aquations along with correlation coeffi-
cients batween the levels of moisture

#a
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re;j_imes. and corresponding grain yield
and coefficient of determination have
been presented in table 1.

Grain yield:

The regression of irrigation’ fréqu-
encies on grain yield was quadratic in
nature both seasons as well as for the
pooled data. This denotes that to a
certain level of imrigation supply the
grain vields were increased, after that
there was reduction’ of the same.

The data showed a progressive
declaine in grain yield with the increase
in soil meisture stress The highest yield
of grain for the average of seasons was
obtained when the crop was. adequa-
tely irrigated. A strong- correlation
between the moisture supply and grain
yield in both years as well as over
pooled data was identified. The coeffi-
cient of determination for the response
function for the pooled data was of the
order of 80 percent, whereas the corres-
ponding values for the twa years taken
separately being 93 percent (1876-77)
and 92 percent (1977-78), respectively.

Magnitude of varietal response to
irrigation: '

The magnitude of yield response of
three genotypes included in the experi-
ment over the lowest frequency {one irri-
gation at CRI) of irrigation as well as over
immediately previous frequencies of irri-
gation have been summerised in Table 2.

The genotypes exhibited differen-
tial behaviour in responding to levels
of irrigation with one irrigation at CRI
alone, HD4530 was the highest yeilder
and HD2177 the lowest, HD2160 was
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very close to HD4530. HD2160 main-
tained the highest vield level at two
and adequate irrigation frequencies
which was very closely followed by
HD 4530. At all irrigation frequencies
HD2177 was the lowest yielder of
grain. The magnitude of response to
two irrigations over one irrigation was
the highest for HD2177 and the lowest
for HD4530 while HD2160 closely
followed by HD2177 responded with
higher magnitude to adequate irrigation
over two iirigations. It was also
observed that HD2177 responded to
irrigation very favourably and yielded
grain appreciably over HD4530 and
slightly over HD2160 at two
irrigations level and equally under
adequate irrigation conditions.

Economics of irrigation :

Economics on the average effects
of all irrigation frequencies have been
worked out and presented in Table 3.
The cos! for one irrigation and the price
of grain per quintal were taken as Rs.
26/-and Rs 115/~ respectively. The cost
of other inputs like seeds,fertilizers,plant
protection etc. have been assumed to
be constant for different irrigation
frequencies. The cost of all input vari-
ables and yield returns is based on the

prevailing rates at the time of investi-
gation.

As could be expected from the
performance of all the three genotypes,
responding significantly to adequate
itrigation, the averege not profit per
hectare from two irrigations was higher
(Rs. 4468/-) than one irrigation at CRI
(Rs. 4296/-), By giving one irrigation
at bool stage in addition to CR! irrigation
the net profit increased by Rs. 172 and
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by further increasing the number of
irrigations to 5 (adequate irrigation
frequency) a still higher additional
return of Rs. 332/- was obtained. ||
was further observed that the net return
per rupee of investment on irrigation
was drastically reduced with increased
number of irrigations,

| acknowledge the Indian Council
of Agricultural Research New Delhi in
providing financial assistance during
the course of the studies.
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TABLE 1, Aversge yleld of grain due ta difterent lavels of lirigatian,
treipations af No. of _ Yaar e
{rrigations 187677 1977-78 | 19 Fooled |
CRI 1 ak 6 B1.2 T 434
CHI 2nd bom 2 a2 bisg 50
0.6 zim. tenslon 3 ;4 Bag - 433
rx Y 0963) ¢ BE74 09811

Response equation:

Coslliclent of detarminstion

Y=13.740.2845-000101 %2 Y=320-17 3058 -0.00120% %
Ye=4214+0.3288%-000140%2 :
0.93%

0.92 0.80

*® correlstion coofficient batween Irrigation lrequencias and correspanding grain yicls,

TABLE 2, Megnitude rasponge of graln yield to inigation.

Genolypo Grain “Yiold (g/hz) and reaponse over Fosponse over Immedistely
yield{q/ha) one lirigetion with previous inigation tevel
with one lirigstion  Two inigations Adegateirigation Twao Irrigations Adequsts
. lirigations.
Ho7? L 43.3 aT B 29 &3
{0.0) (2.9) (7.2) '
HD21GYD a4 4 ge o B0 8 1.6 4.0
(0.0) (1.6) wn
HDA630 46.2 45 4 49.2 6.1 38
(0.0 (0,2} ; (4.0)
TABLE 3. Econemles of irigntion far wheat (Mean of two seasons),
frelgatlon Ko of Gross  Costol  othercosts  Thies  Total  Netrstun  met
sl lerigations  retuen  irrigetion - (Ra/ha)  ahing cosls ecests . due taitrige- return pst
(A5 [ha} (Rs./ha) (Rs./hw)  (Re.he) tion (Rs/hs). rupee of
investment
{Rsfho)
CRI 1 6663 28 1084 - 245 1367 4238 183
CAlgnd boot 2 6889 66 1084 281 421 a4es Eo
0,5 otm tenslon 3 6403 140 1084 agg 1808 4800 . 34
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