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RESPONSE OF BERSEEM TO WATER 5TRESS AND
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Berseem variety synthetic -3 was sown under
water depletion levels. of 50 (M), 65 (M.}, 80
{M,) and 95 % (M) depletion of available méisture
for” two  years i Northern Punjak and Actual
Evapotranspiration, (EtA, Potential Evapotranspirat-
ion (EtP}) and Pan Evaporation were calculated.
Consumptive use of water during the season was
774, 6BA, 652 and 5394 mm as calculated by gravi-
metric method and 762, 624, 642 and 615 mm
with Irrigation method under 533, 63, &0 and %5
% depletion of available moisture. Growing season
crop coefficients were 1.00, 0.89, L83 and 0.74
(KC.) and 1.1%, 1.02, 0.94 and 0.85 (KC.)}, respect-
ively. Green fodder vyield decreased S%gniﬁcant]y
with Increase in moisture depletion level. Crop
water use deficiency for M, & M, was -statisti-
cally non-significant whereas crop wgter use effici-
ency (CWUE) under M, was significantly less
as compared to Ml and ME'

[INTRODUCTION

Crop production & closely related to climatic conditions
of the area. Environmental factors like, temperature, rainfall,
solar radiation and transpiration are attaining prime importance
in this regard as they are used as parameters for computation
of water requirements of different crops.




Extensive rescarch is in progress {ar correct estimation
of water requirements all over 1the world, Many workers have
worked out watrer requirements of berseem by different methods,
Kumar and Rai {1973) proved through experimentation that irriga-
tion alter seven days was better as compared to 10 and 15 days
intervat for optimum {odder yield, Consumptive use of water
increased  with an increase in irrigation frequency bur water
use efficiency showed decreasing trend with increased availability
of sail moisture.

Computation of water requirements by using environmental
data s more important and is on scientific lines. By using Pan
evaporation as a basis for irrigation scheduling, Shukla et al
(1980} found direct correlation between Pan evaporation and
water requirements. They measured Pan evaporation during growth
pericd as 3.5 to 16 mm /day °. Evapotranspiration is an other
important parameter used for water requirements calculation,
and 15 more closely related to actual water use by crop. Diagger
et al, {1970) estimated 5340, 630 and 260 mm evapotranspiration
from three cuttings. They also observed that alfalfa used 1l.t
em of water for one ton of fodder. Average water use was calcula-
ted as 4.1, 5.6 and 5.9 mm for lst, 2nd and 3rd cutting. Yield
was increased due to increased water application.

Lugg et al., (1986) found that dry forage yields were linear-
ly related with evapotranspiration. Total irrigation applied was
210 to 774 mm and difference regarding water use efficiency
was non-significant among cultivars.

Since actual consumptive use data are not available for ber-
seem In different agro-ecological zomes of the country, this
study was done at Mona PReclamation Experimental Project
{(WAPDA), Bhalwal, as a part of coordinated programme of PARC,
during F9%2-33 and 1983-84.

MATERIALS AND METHODS

Berseem variety synthetic - 3 was sown in plots measuring
13.7 x 12.2 meter (1/59 of hectare} and complete factorial design
was followed with three replications. Two fergillizer rates Le.
Fy = 25-50-30 and F, = 50-100-30 NPK kg ha ° were applied.
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Urea, single super phosphate and potassium -sulphate wers used
as M, P and K sources. Irrigations were applied at 30, &3, &0
and 95 % depletion of available meisture in 30 cm soil depth.

Time required to obtain the desired depth of irrigation
for each plot was calculated as:

Where t is time required to irrigate, d is depth of irrigation
to be applied, a is area and ¢ is discharge. First soil sampling

for estimation of moisture in seil was done at the time of sowing.

Subsequent sampiings were carried out just before and after
irrigation. Molisture samples were also taken after each rain
exceeding 13 mm. Final soll sampling was done at the time of
crop harvest, samples were taken from 0-15, [5-30, 30-80, 80-90,
90-120 and 120-150 cm depth respectively. 5oil samples were
dried in oven for 24 hours at 105°C for moisture %age calculation
on dry weight basis. Consumptive use of water was worked out
by gravimetric and irrigation methods. Green fodder vyield was
recorded by earmarking | sq. meter in the centre of plot. {Total
yield is based on four cuttings at full vegetative growth stage
during the season).

RESULTS AND DISCUSSION

Actual consumptive use of water by gravimetric method
was 774, 636, 642 and 594 mm when irrigations were applied
at 50, 63, 30 and 95 % depletion of available moisture respective-
ly in 30 ¢m soil depth. With increase in depletion level 2%, 132
and 180 mm of water was saved during growing season. Consump-
tive use by irrigation method for 50, 63, 80 and 95 % depletion
levels was 762, 634, 642 and 615 mm, respectively. Consumptive
use decreased by 68, 120 and |47 mm when depletion level was
raised from 50 to &3, 30 and 9% % level respectively (Table
1}

Fodder yield (Table 2} under F2 was significantly more
than that of Fl regardless o_fl moisture depletion level. Maximum
fodder yield of 108 tons ha ° was observed under 50% depletion
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level foliowed by 93, 86 and 78 tons hahl for 63, %80 and 95 %
depletion of available moisture respectively. Yicld decreased
significantly with increase in oisture stress. Diagper et al.,
(970G} and Matulka et al.,{1983) observed similar results.

Crop water use efficiency (CWUE) is a parameter of
prime importance as regards water uge by _gny crop. CWUE of
142,9, 138.2, 133.8 and I31.7 kg ha ~ mm ~ was observed for
W, M2, M3 and M4, respectively. There was no significant differ-
ence amang meisture treatments upto 80 % depletion level but
at 93 % depletion level CWUE decreased significantly. The results
are not in line with those of Kumar and Rai {1979), they reperted
that water use efficiency decreased with more availability of
water to crop, but climatic conditions were totally different
from those under which this research work was done,

Data regarding daily EtA, EtP and Pan evaporation are
presented in Table 4 EtA day ° values recorded at initial stages
in Gctober, were 4.76, %.3%, 4,00 and 3.83 mm for 30, 635, 30
arnd 25 % depletion of available moisture respectively. EtA follow-
ed declining_frend with minimum values of 2.85 2.60, 2.39 and
Z.2 mm day *. Actual evapotranspiration increased with gradual
increase 1n temperature after February upto April, when crop
was at its maximurn growth stage. A slight decrease was observed
in May at the time of harvest. EtP and Pan evaporation wvalues
also  followed almost the same trend with .47 and 4.41 mm
day " at initial stage and 6.2 and 7.4 mm day " at the time
of crop harvest. Crop co-efficients were found as .00, .89,
0.833 and O.74, respectively for KCI ang 1.14, .02, 0.9% and
0.8% for KC.. Relationship of EtP with EtA as KC, was found
to be more close as compared to Pan evaporation. On the other
hand Diagger et al.,, (1970} reported that Pan evaporation is
rmore closely related to EtA.

For optimum fodder production, moisture depletion upto
63 % of available moisture was found to be desireable and EtF
Is recommended as a parameter fer irrigation scheduling for
berseem in Northern zone of Punjab.
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