duly=-Aunust. 19390

_qregtipn of more variability and breaking
“undesirable linkages, and then purelines
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can be developed by pedigree method.
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YIELD, WATER USE AND NUTRIENTS UPTAKE OF

WHEAT AS INFLUENCED BY SOWING TIME,
IRRIGATION AND NITROGEN LEVELS.

S. S. PARIH&R AND R. 5. TRIPATHI

ABSTRACT

A field experiment was conducled at the Research Farm of Indian Institule of
Technology, Kharagpur, India lo evaluate the effects of nilrogen and irrigation levels
under ditferent sowing times on wheat during winter seasons (November-March) of
1978-79 and 1979-80. The grain yield wes highest when sowing was done during the
second forinight of November. Delaying the sowing beyond 30th Movemnber resulled
in decreased yields. Early sowing also produced significantly less yield as compared
to normal sowing time. Grain yield Increased significantly upto 100 kg Mfha. lirigations
scheduled at 0.8 IW/CPE ratic recorded the highest grain yield. Nitrogen uplake was
maximum when sown al normal lime. Water-use efficiency (WUE) decreased with
increase in IW/CPE ratio from 0.8 to 1.0. Nonelheless, relatively more mpoisture was
extracted from the upper layer at 1.0 IW/CPE ratio as compared to 0.6 and 0.8 ratios.
However, soil moisture exiraction from deeper layer was comparalively more under
0.6 IW/CPE than under 0.8 and 1.0. Application ol nilrogen favoured the extraction
of soil moisture from deeper layer.

KEY WORDS: Winter wheat, Sowing time, Nitrogen uptake,
water use Efficiency, Grain yield.

Department of Agricultural Eugiu]eering, Indian Institute of Technology, Kharagpur - 721 302.

Optimum time of sowing, one of
the most important factors in influencing
the crop yield, primarily depends on
the residual moisture retained after the
harvest of the preceding crop, the
temperature at the time of sowing and
suitability of climatic condition during

growth. The main objective of irrigation
is 1o minimize yleld reduction due to
water deficit. However, irrigation water
is a limited resource and therelore,
Irrigation practices mus! be rationalized
for higher water-use efficiency. It ap-
pears thal frequent irrigations alter pre-
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ﬁablu 1. Maximum and minimum temperature, relative humidity, evaporation

and rainfall.

Months Temperature (°C) Relative humidity(%) Evaporation  Reinfall
Max. Min. Max. Min. {mm) (mm)
NOV 1978  30.2 _18.5 92 28 99,6
1979 32.06 17.8 0 20 102.2 -
DEC 1978 2.3 13.8 85 38 B5.0 -
1979 28.0 12.6 B4 a5 B9.4 -
JAN 1879 274 10.8 oy 32 Bl.4 15
1980 27.0 10.6 %5 35 B3.6 15
FEB 1979  30.8 14.7 B9 28 109.4 10
1980 31.2  13.6 85 57 113.3 a
MAR 15979  35.3 21.5 a 20 1289.1 -
1980 J6.B 24.2 79 18 137.3 -

Table 3. Water use and water-use efficiency of wheat as influenced by irrigation
scheduls and sowing time

Irrigation water Profils water Totel water Water -use

Irrigation Dats of - inecluding contribution uaa¥* aFFiéianny
(IU/CPE)  sowing presowing
cm cm cm __Eﬂﬁﬂijﬂl
1978 = 79 .
0.6 20 NOV 22 6.12 30.62 - 672
20 NOV | 2 5.68 30.18 - 64.36
10 DEC . 5.53 30.03 44,40 |
0.8 20 NOU “m 2.93 -1 S B -5
30 NOV 1'\ 34 2.77.4 0927 | /r’ 71.30
10 DEC <34 2.78, _38.95 § [ 48.94 s
1.0 20 NOU 40 1.87 44,37 69,15
30 nNOv 40 1.83 44,33 63.12
.10 DEC 4n 1.70 44,20 47.06
1979 - B0
0.6 5 NOV 2 6.33 29,93 45.25
20 nov = 7.77 .27 70.82
5 DEC z 7.05 . 30,55 51.70
0.8 5 NOV 3 3.23 38.73 47.80
20 nov k] 3.10 38.60 88.70
5 DEC k) _ 3.06 38.55 S4.84
1.0 5 NOV 40 2.12 . 43,62 41786
20 NOY 4 2,12 43,33 79.02
5.DEC 40 1.90 43.40 53.12

¥ The effective rainfsll was 2.5 and 1.5 cm in the year 1978-79 and 1979-80
respactively. '
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sowing irrigation increases water ex-
pense (Prihar et al., 1978) without
proportionally increasing yield and
therefore, decrease the water-use ef-
ficiency. On the other hand, fewer ir-
rigations may not fully meet the water
requirements of the crop and may
cause reduction in yield. Smaller the
amount of post sowing irrigation, the
greater was the profile water depletion,
Recently the climatological approach
had come oul to be the most reliable
method for scheduling irrigation. Prihar
et al.(1976) suggested the use of
IW/PAN-E ratio as a criterion for
scheduling of irrigation, where W
denotes a fixed irrigation and PAN-E
is the cumulative open pan evaporalion
since previous irrigation.

Wheat Is one of the most impor-
tant crops which has shown response
of a very high order to chemical fer-
tilizers. Indian soils have generally been
found to be low In nitrogen. The sultable
sowing time along with judicious water
and fertilizer management can ensure
higher production. Howevet, precise in-
formation Is not available on ‘these
aspecls. Hence, the present investiga-
tion was undertaken to sludy the in-
tegrated eifect of nitrogen and Irrigation
levels under varying sowing times on
graln yleld, malsture extraction pattern
and waler-use efficiency.

MATERIALS AND METHODS

The experiment was conducted
during the winter seasons (November-
March) of 1978-79 and 1979-80 on
sandy clay loam soll with a pH of 7.3,
The lleld capacly, wilting point and
bulk denshty of the soll wore 10.24%
and 1.45 glee respactively. The soll
hud total nitrogen, phosphorus and
potassium of 0.04%, 0.054% nhd 0.07%

Yield, Water use and Nuirient uptake in Wheat i

respectively. The treatments consisted
of three sowing dates viz. 20th Novem-
ber, 30th November and 10th December
in 1978-79 and 5th December in 1979-
80, three irrigation schedules viz. 0.6,
0.8 and 1.0 IW /CPE ratios and three
levels of nitrogen viz. 50,100 and 150
kg MNfha, The experimeent was laid out
in 3 x 3 confounded design with single
replication where second order Inter-
action was confounded. Half of the
nitrogen as urea applied at sowing and
the remaining half at first irrigation (at
the time of crown root initiation). A
basal dose of 50 kg P205/ha as su-
perphosphate and 40 kg K20/ha as
muriale of potash was also applied.
Scheduling of frrigation was done on
the basis of IW/CPE ratio. Irrigation
treatments were imposed after a com-
mon irrigation  (23-25 " days after
sowing)at crilical root Initiation. The
total number of irrigations including pre-
sowing were seven, six and four under
1.0, 0.8 and 0.6 IW /CPE ratios respec-
tively,. A measured quantily of water(6
cm) in each irrigation was added to
all the treatments. Rainfall received
during the two crop seasons was 2.5
and 1.5 cm in two and one rainy days
respectively. Gravimelric method was
used for soll moisture estimatlon. The
lotal water use was computed by sum-
ming up water from irrigation, elfective
rainfall and contribution from soll
profiles during entire cropplng season,
Water use efficiency (WUE) I.e. tho rallo
of grain yield to tolal water use of tho
crop was determined. The graln and

straw ylelds of dilferent troatments were
recorded at  maturlty,  Campouite

samples ol groin and  sliaw worn

analysod for N, P and K by the mathod

dogeribod by Jockson (1907) to eone
pite N, P oongd 1K uptake The tempuong
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ture, relalive humidity, evaporation and
rainfall data recorded during the course
of study are given in Table 1.

RESULTS AND DISCUSSION
Grain Yield

The sowing time of winter crops
directly depends upon the optimum
temperature for the germination of
seeds and throughout the crop growth.
The perusal of Table 3 indicates that
significantlly higer seed vyield was ob-
tained under second forinight of
November seeding as compared to
early and late sowings in both years.
The vyield was reduced substantially
when the sowing was delayed to the
first week oof December. Delay in
sowing time caused higher temperature
in the later part of the crop season
which forced the late sown crop to
mature almost alongwith the early sown
crop. This forced maturity affected the
grain filling and grain weight through
adverse effect on uptake and trans-
location of nutrients to the developing
grains. However, when the crop. was
sown early, the temperatures were com-
paratively higher during the early growth
phase resulting in poor tillering and
early acceleration of heading. The op-
timum temperatures for tillering, flower-
ing and grain filling for wheat are 22
to 25 °C, 1810 24°°C and 24 to
26 °C respectively as reported by Evans
et al. (1972). In the present investiga-
tion, it was observed that the crop
sown during the second fortnight of
November has optimum temperature
during the entire growth period. The
reduction in vyield due to delayed
sowing of wheat has also been reported
by Mudholkar (1981) and Kapur et aJ.
(1982).

The nitrogen application In-

Vel 77, No. 7 & B

fluenced the grain yield of wheat sig-
nificantly in both the years. Application
of 100 kg N/ha caused significantly
higher seed yield in both years as
compared to 50 kg N/ha. However,
further Increase in nitrogen level did
not have favourable effect on grain
yield (Table 3). Increase in yield was
attributed to significant increase In yield

‘contributing components like ear bear-

ing tillers, grainsfear and 1000-seed
weight. Similar results have also been
reported by Saxena and Singh (1979)
and Bapna and Khupse (1980).

The irrigation levels influenced
the grain yield.The highest yield was
recorded with irrigation applied on the
basis of IW/CPE of 1.0. However, there
was no significant difference in grain
yield between 0.8 and 1.0 IW/CPE
ratios. Similar findings were also
reported in different parts of the country
(Singh et al, 1980 and Reddy and
Venkatachari, 1982).

Water use and water-use efficiency

Water use was calculated by
summing .up the water through irriga-
tion, effective rainfall and profile water
depletion. Total water use increased
with increase in IW/CPE ratio from 0.6
to 1.0 in both the years (Table 3). The
highest water use was recorded at 1.0
IW/CPE during both the years. The
data on water-use efficiency (WUE) in-
dicated an increase in WUE with lower-
ing IW/CPE from 1.0 to 0.8. However,
irrigation given at IW/CPE of 0.6
decreased the WUE. It may be ascribed
to decrease in grain yield due to in-
crease in irrigation interval under lower
IW/CPE. Sinclair et al.(1975) also con-
cluded that WUE decreased under
water stress condition and this may
due to increase in stomatal resistance
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which ~ decreased  photosynthetic
productivity. The less WUE under
IW/CPE of 1.0 is attributed to the fast
incompletely utilized irrigation (Table 3),

The total water use was not ap-
preciably influenced by different dates
of seeding and nitrogen levels. In
general, the WUE is a function of the
crop yield and total water use. Thus,
it was higher where grain yield was
higher with less water expense. |t was
observed that WUE was higher under
20th November sowing than under 30th
November and 10th December in the
first year and 5th November and 5th
December in the second year. The grain
yield was also highest under 20th
November sowing than other sowing
dates. The WUE increased with the in-
crease in nitrogen application from 50th
to 150 kg/ha. However, it was noticed
that the rate of increase in WUE was
greater between 50 to 100 then between
100 to 150 kgN/ha' (Table ).

Moisture extraction pattern

In general, the soil moisture
depletion from surface to 30 cm depth
of soil profile was maximum followed
by 30-60 and 60-90 cm depth in that
order (Fig.1). Results show that mois-
ture depletion is largely influenced by
the moisture status of the soil because
the moisture extraction pattern was ap-
preciably influenced by the various ir-
rigation levels. It was observed that
moisture depletion at 1.0 IW/CPE was
higher from the upper layers compared
to 0.8 and 0.6 IW/CPE ratios in both
years. This may be atiributed to more
proliferation of roots in the upper layer
under higher moisture regimes. Similar
moisture exiraction pattern by wheat
was reporled by Bapna and Khupse
(1980).
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The depletion of soil water from
different soil layers varied appreciably
with the moisture profile which was
influenced by the timing of irrigations.
The percentage depletion from the sur-
face layer though higher than from the
deeper layer, decreased in general, as
the irrigation timing was delayed due
to lower IW/CPE ratio (Fig.1). When
less irrigations were applied under 0.6
IW/CPE ratio, deeper layers were sub-
Jected to more moisture depletion since
moisture stress under such condition
promoted extensive root growth upto
lower layers. Prihar et al. (1978) also
indicated that when adequate water is
present in the sub- soil, inadequate
Irrigations are likely to induce deeper
rooting. The increasing water depletion
from deeper layers with delay in irriga-
tion may be ascribed to the increased
growth and activity of roots in these
layers. Singh and Russel (1879) and
Misra (1980) also found a higher density
of roots in deeper layers when irrigation
was delayed.

Different dates of seeding and
nitrogen -levels did not influence the
moisture ‘extraction pattern from dif-
ferent soil layers. However, it was
noticed that in comparison to late/early
sowing there was slightly more moisture
depletion from the deeper layer in the
case of normal planting under all the
irrigation schedules (Table 2). The in-
teraction effect of irrigation and nitrogen
levels on soil moisture extraction pat-
tern was not significant.

NPK Uptake

The uptake of nutrients is a func-
tion of crop yield (kg/ha) and nutrient
content {%). Nitrogen absorption in-
creased with increasing levels of
nitrogen. Delaying the sowing resulted
in definite decrease in N, P and K
uptake In both the years (Fig.2). The
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results suggest that under condition of

delayed sowing, what did not utilize

the extra amount of fertilizer The op-

timally sown crop had better root and

Vol 77 No.:788

shoot growth which resulted in an en-
hancement of N, P .and K uptake,
perhaps due to increase in the total
dry matter production.
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Co 1—A DROUGHT TOLERANT BLOU BUFFEL GRASS

SUKANYA SUBRAMANIAN, N.SIVASAMY, S.R.SREERANGASAMY,
L.D. VIJENDRADAS, P.VAIDYANATHAN and S, SURESH -
Department of Forage Crops, Tamil Nadu Agricultural University, Coimbatore 641 003.

ABSTRACT

A search and study of the Cenchrus germplasm collection resulted in the
identification of FS-391, a genotype from Vallakoil taluk of Coimbatore district. It has
high green fodder yielding potential of 40 thajyr under rainfed condition with higher
DM and CP yield than C.ciliaris and C.glaucus Local, It was identified to be a tvos
of C.glaucus being an aneuploid (2n=42) and an obligate apamict,

KEY WORDS: Blou buffel, Drought tolerant Hinh uinidine soeiee..



