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ABSTRACT

Two field experiments were conducted at Sakha Agricultural
Research Station during 2004 and 2005 growing seasons to study
the effect of soil moisture depletion on yield of two forage sorghum
cultivars and some water relations. A split plot design with four
replicates was used. The main plots were devoted to irrigation
treatments while the sub-plots were assigned to forage sorghum
cultivars.

Irrigation was given at 40, 60 and 80% depletion of
available soil moisture content (ASMD) while forage sorghum
cultivars were sorghum hybrid 102 and sorghum sudangrass.

Results showed that irrigation at 40% depletion of available
soil water content significantly increased plant height, fresh and dry
forage yields in the three cuts and their total.

Water requirements values were 3750 m’/fed: (89.29 cm),
3285.10 m’/fed. (78.22 cm), and 2710 m’/fed. (64.52 cm) for the
treatments irrigated at 40, 60 and 80% ASMD, respectively.

Mean values of seasonal water consumptive use were 61.1,
51.5 and 39.9 cm for irrigation at 40, 60 and 80% depletion in
available water, respectively. On the other hand, water use
efficiencies increased as soil moisture depletion increased.

Irrigation at 40% ASMD resulted in higher soil moisture
extraction from the upper 30 c¢m of soil layer to be 82.2% compared
to irrigation at 60% and 80% ASMD which were 76.6 and 66.9%,
respectively.

As for sorghum cultivars, sorghum hybrid 102 was taller and
produced higher fresh, and dry yields in the three cuts as well as
seasonal forage yield. Sorghum hybrid 102 increased crop water use
efficiency by 5.5% compared to sorghum sudangrass. Field water
use efficiency was not affected significantly by sorghum cultivars.

A linear regression slope between water consumptive use
and seasonal fresh and dry yields as well as crop water use
efficiency were 0.54, 0.05 and -0.93, respectively.
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INTRODUCTION

Forage sorghum genotypes are important summer forage in
Egypt. In dry area, the forage sorghum crop can respond very
favourable to supplemental irrigation. However, considerable
differences exist amongst varieties in their response to irrigation and
those that are considered very drought-resistant respond slightly.
There are others forage sorghum produced high yields under well
irrigation but they are poor yielding when water is limiting.
Therefore, great efforts have been done to increase forage crops
- productivity using high yielding varieties and optimizing the
agronomic practices.

Best fodder yiekls were obtained with irrigation regime
which maintained a field capacity of 75-80% in the top 60 ¢m of soil
(Grigorov et al. (2004), Grigorov and Borovoi (2002), Kruzhilin
and Dronova (2003). The highest fresh and dry feed yields and plant
height were obtained from 8 days irrigation intervals (Kazemi ef al.,
2000). Al-Dabbas (2003) revealed that irrigation fodder crops at an
irrigation amount based on 100% class A pan evaporation produced
the highest yield for sudangrass. Exposing forage sorghum plant to
80% depletion of available soil moisture significantly decreased
fresh and dry yields and increased the water use efficiency. Mean
values of sorghum consumptive use were 60.20, 50.80 and 39.17
cm for irrigation at 40, 60 and 80% (EIl-Sabbagh, 2001). Saeed and
El-Nadi (1998) showed that plant height, and maximum dry matter
yield were higher in the frequently watered plots than in plots where
irrigation water was delivered less frequently. They aiso mentioned
that light frequent irrigation resulted ina mgmﬁcantly higher water
use efficiency compared to the other two irrigation treatments.

Abdel-Aal et al. (1991) reported that the total fresh and dry
forage yields/fed. obtained from Sorden 79 were higher than those
obtained from sweet sorghum. Rammah eral. (1984), found that
Pioneer-988 gave the highest green and dry forage yields compared
with NK-300, Sorgo Giza 1 and Turdan-7.

MATERIALS AND METHODS
The present investigation was conducted at Sakha
Agricultural Research Station, Kafr El-Sheikh Governorate, during
the summer seasons of 2004 and 2005.
A split-plot design with four replication was used. Main
plots were devoted to. irrigation treatments, which were irrigated at
40, 60 and 80% depletion of available soil moisture (ASMD). Sub
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plots were allocated to forage sorghum cvs. sorghum hybrid 102
and sorghum sudangrass. The plots were isolated by ditches of 1.5
m in width to avoid lateral movement of irrigation water to adjacent
plots. The preceding crop was Egyptian clover in both seasons.

Seeds were handle drilled in rows 20 cm apart at rate of 20
kg/fed. on June 16 and 14 in the first and second seasons,
respectively. The area of each sub plot are was 28 m’ (4 x 7 m).
Phosphorus and potassium fertilizers were applied as single dose
before sowing at rate of 200 kg/fed. calciurn superphosphate (15.5
% P.0s) and 50 kg/fed. potassium sulphate (48% K,0). Nitrogen
fertilizer was 45 kg N/fed./cut applied as urea (46.54% N) before
the first irrigation (21 days from sowing) and afier the first and
second cutting. The soil was clayey in texture, whereas particle size
distribution was 52.10% clay, 27.23% sili and 20.67% sand. Soil
pH (1: 2.5) was 8.10 and the electncal conductivity of soil and
irrigation water was 2.61 and 0.42 dSm”, respectively. The analysis
was determined according to Page (1982)

Yield data were obtained from the central area 15 m’ to
avoid any border effect. Three cuts were taken throughout the
growing seasons afier 50, 90 and 120 days from sowing date. At
each cutting, a sample of 1000 gram of fresh plants was taken from
each plot, weighed, and oven-dried to a constant weight to obtain
the percentage of dry matter production. The dry matter production
for each plot was calculated by multiplying the fresh weight by dry
matter percentage.

Field capacity, permanent wilting point and bulk density
were determined according to Klute (1986). The mean values are
given in Table 1.

Table (1): Soil moisture constants for the experimental site.

Soil depth | Field capacity { Wilting point { Bulk densuy Available
(cm) {%) (%) (g/cm’) soil water (%
0-15 46.14 24.78 1.11 21.36
15-30 41,21 21.29 1.21 19.92
30-45 36.84 20.38 1.24 16.46
45-60 J4.91 19.13 1.32 15.78
Mean 35.78 21.40 1.22 18.38

Soil moisture content was gravimetrically determined in soil
sample taken from consecutive depth of 15 cm down to a depth of

60 cm. For irrigation timing, soil samples were taken periodically
until it reach the desired level of allowable moisture. Soil samples
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were also collected just before each irrigation, 48 hours after
frrigation and at cutting time, to estimated water consumptive use
(Hansen et al., 1979).

Irrigation water applied (TWA):

The amount of water applied at each irrigation was
determined on the basis of raising the soil moisture content to its
field capacity plus 10% as a leaching requirements. Irrigation water
applied was calculated according to the following equation
(Michael, 1978).

d=D*By* K -M
T 100
‘Where:
d = amount of water to be applied during an irrigation event,
cm.
D = soil depth within the Toot zone, 60 cm.
B; = soil bulk density, g cm™
F. = field capacity moisture content (% by weight).
M. = moisture content before irrigation (% by weight).

Submerged flow orifice with fixed dimension was used to
measure the amount of water applied according to the following
equation (Michael, 1978).

Q=CA 2 gh

‘Where:

Q = discharge through orifice, (1/sec.) f
C = coefficient of discharge, (0.61).
A = cross-sectional area of the onﬁce (cm®)

g = acceleration of gravity, (cm/sec’) (981 cm/sec.).

h =

pressure head, causing discharge through the orifice (cm).

Water consumptive use (CU):

Water consumptive use from a soil depth was calculated
using the following equation (Hansen ef al., 1979).

i=4 Pw, - Pw
CU= D *D. ¥ 2. "1
lel i bi 100
Where:

CU

water consumptive use {cm) in the effective root zone (60
coem), -

Dy = soil Eycr depth (15 cm).
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Dy = soil bulk density, (g/cm’) for this depth.
Pw; = soil moisture percentage before irrigation.
Pw; = soil moisture percentage, 48 hours after irrigation.

i number of soil layers (15 cm).

Crop water use efficiency (CWUE):

Crop water use efficiency was calculated according to Michael
(1978).

CWUE=Y/CU
Where:
Y = dryyieldinkg
CU = seasonal water consumptive use in cm.

Field water use efficiency (FWUE):
It was calculated according to Jensen (1983).

FWUE = Dry yielc-i in kg
Amount of applied water (cm)

Soil moisture extraction pattern (S.M.E.P.):
1t was calculated using the following equation (Hansen e? al., 1979).

SMEP, = —=0-(aye0 104
C.U (seasonal)
Where:
C.U (layer) = Sum of extracted soil moisture in each soil
layer (15 cm).
C.U (seasonal) = Total sum of moisture extracted in all soil
layers (60 cm).
Regression:

Regression slopes values between water consumptive use,
and fresh yield, dry yield and water use efficiency were calculated
according to Snedecor and Cochran {1980).

The data were subjected to the standard analysis of variance -
procedure. The combined analysis was conducted for the data of
both seasons. The differences between the means were compared by
Duncan's multiple range test (Duncan, 1955).

RESULTS AND DISCUSSION
Plant height:

Plant height as influenced by soil moisture stress and forage
cultivars, over both seasons, is presented in Table 2.
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Results revealed that exposing sorghum crop to water stress
significantly decreased plant height at three cuts. The reduction in
plant height due to increasing soil moisture stress from 40 to 80%
was 2.7, 2.4 and 2.4% at the three cuts, respectively.

Exposing plants to drought caused a reduction in plant
height as a result of losing turgidity and cell enlargement (Kramer,
1975). Similar results obtained by Marei (1992), Saeed and El-Nadi
{1998), Kazemi er al. (2000) and El-Sabbagh (2001), who found
that plant height was short as soil water in the root zonec was
depleted.

Data in Table 2 indicated that the forage cultivars differed
significantly in plant height at the first, second and third cuts, over
both seasons. Forage sorghum hybrid 102 gave taller plant while
forage sorghum sudangrass gave shorter planis at the three cuts.
The increment in plant height was 2.0, 2.4 and 1.7% for the three
cuts respectively. These results is similar to those of Gheit (1990)
and Tabosa ef al. (2002) who found that such differences in plant
height among genotypes due to genetic variation. Insignificant effect
of interactions among years, soil moisture stress and cultivars was
obtained (Table 2).

Table (2): Average plant height (cm) as affected by irrigation
treatments and sorghum cultivars over both growing

seasons.
1cut 2cut Jcut

Irrigation treatments:

40% ASMD 1234a | 120.2a | 1186a

60% ASMD 121.8b | 118.6b | 11690

80% ASMD 1202¢ | 1174b | 1158¢
Cultivars:

Sorghum hybrid 102 1230a | 120.1a | 118.1a

Sorghum sudangrass 120.6b | 117.3b | 116.1b
Interaction:

Irrigation x cultivars ns ns ns

Irrigation x year ns ns s

Cultivars x year n.s n.s ns

Irrigation x cultivars X year n.s LS ns

ASMD = Available soil moisture depletion.
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Fresh forage yield:

Results in Table 3 indicated that increasing soil moisture
stress from 40 to 80% significantly decreased fresh forage yield at
the three cuts and their total. The reduction was 28.7, 25.3, 32.0
and 28.2% at each cutting as well as the total yield, respectively.
These results indicated that the importance of maintaining soil
moisture at a desirable level in the root zone of plants for
maximizing forage sorghum yield (El-Sabbagh, 2001; Grigorov and
Borovi, 2002; Kruzhilin er al., 2002; Kruzhilin and Dronova, 2003;
Fagnano and Postiglione, 2002 and Grigorov et al., 2004).

The first cut produced the highest fresh forage yield for all
irrigation treatments and then subsequent cuts yielded less as shown
in Table 3. Similar findings were reported by Gheit (1990) and
El-Sabbagh (2001).

Table (3): Average fresh forage yield (t/fed.) as affected by
irrigation treatments and sorghum cultivars over both

$TOWING Seasons.
lcut | 2cut | 3cut | Total

Irrigation treatments:

40% ASMD 17.64a113.58 a} 7.98a 139.19a

60% ASMD 15.15b11249b| 6.05b {33.69b

80% ASMD 12.57¢c|10.14c| 543 c |28.14 ¢
Cultivars:

Sorghum hybrid 102 16.74a{13.04 a] 7.02a |36.80a

Sorghum sudangrass 13.50bj11.10b| 5.95b [30.55b
Interaction:

Irrigation x cultivars n.s n.s n.s *x

Irrigation x year n.s n.s n.s ns

Cultivars x year n.s n.s ns ns

Irrigation x cultivars x year n.s n.s n.s n.s

ASMD = Available soil moisture depletion.

As for cultivars effect, forage sorghum hybrid 102 yielded
24.0, 17.5, 18.0 and 20.5% more than sorghum sudangrass cultivar
for the first, second and third cuts as well as total fresh yield
respectively. Such differences might be due to that genotypic
variation exists among forage sorghum cultivars. These results

agreed with those obtained by Fagnano and Postiglione (2002) and
Amaral ef al. (2003).
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All the interactions failed to exert any significant effect,
except the interaction between irrigation and cultivars on total
cutting was statistically significant as shown in Table 3.

Resuits depicted in Table 4 revealed that the highest fresh
torage yield (44.55 t/fed.) was produced from irrigation at 40%
ASMD using sorghum hybrid 102 cultivar, while the lowest one was
27.61, t/fed., recorded from irrigation at 80% ASMD using
sudangrass cultivar.

Table (4): Total fresh forage yield (t/fed.) as affected by interaction
between irrigation treatments and sorghum cultivars
over both growing seasons.

Treatments Irrigation
'-‘ 40% 60% 80%
ASMD ASMD ASMD

Cultivars:
Sorghum hybrid 102 44.55a 37.19b 28.67 ¢
Sorghum sudangrass 3384 c 30.19d 2761 1

ASMD = Available soil moisture depletion

Dry forage yield:

Statistical analysis in Table 5 indicated that water stress had
significant effect on dry forage yield. Irrigation at 40% depletion of
available soil water content produced 2.43, 1.69, 1.32 and 5.44
t/.fed. at the three cuts and total dry yield. However, irrigation at
30% depletion of available soil water yielded 1.71, 1.43, 1.19 and
4.33 t/fed. for the three cuts and total dry forge, respectively.

The results obtained indicated that adequate soil water
<ontent resulted in increasing the capacity of plants to accumulate
dry matter and favoured cell division and expansion. These results
igreed with those obtained by Bakheit and Abd El-Rahim (1984),
lFawadros et al. (1984), Lima ef al. (1999), Kazemi et al. (2000),
Naescu (2001) and El-Sabbagh (2001), who reported that drought
in the early growing phase decreased dry matter yield.

The effect of forage sorghum cultivars on dry forage yield
was significant at the three cuts and seasonai dry forage yield, over
both seasons (Table S5). Data showed that ¢.v sorghum hybrid 102
produced 1.92, 3.85, 8.33 and 4.13% more dry forage yield than c.v
sorghum sudangrass. Such differences might be due to genetic
variability among forage sorghum cultivars (Lima er al., 1999;
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Martura et al., 2002; Bartholomew ef al., 2003 and Monteiro e/ al,
2004).

Insignificant effect was detected with any of the interactions
among the two variables studied (Table 5).

Table (5): Average dry forage yield (t/fed.) as affected by irrigation
treatments and cultivars over both growing seasons.

1 cut 2 cut 3 cut Total

Irrigation treatments:

40% ASMD 243a | 169a | 1.32a | 544a

60% ASMD 2.15b § 164b | 1.24b | 5.03b

80% ASMD 1.71c | 143¢ | 1.19¢ | 433¢
Cultivars: .

Sorghum hybrid 102 212a | 1.62a | 130a | 504a

Sorghum sudangrass 2.08b | 1.56b | 1.20b | 4.84Db
Interaction:

Irrigation x cultivars n.s ns n.s n.s

Irrigation x year ns ns n.s n.s

Cultivars x year n.s n.s ns n.s

krrigation x cuitivars X year n.s ns n.s n.s

ASMD = Available soil moisture depletion.

Irrigation water applied (IWA):

The average values of irrigation water applied over both
seasons were 3750.00, 3285.10 and 2710.00 m’/fed. for 40, 60 and
80% ASMD, respectively as shown in Table 6. It is obvious that
treatment which irrigated at 40% ASMD had the highest value of
irrigation water applied, distributed on eleven applications including the
seeding irrigation. While, the treatment irrigated at 80% ASMD was
accompanied with the least value distributed on five irrigations having
the seeding one. The other treatments lie in between. Moreover, seeding
and first irrigation were the same for all treatments. This findings may
be attributed to the availability of soil moisture in the root zone.

Water consumptive use:

The data in Table 7 showed that irrigation at 40% depletion in
the available water content resulted in maximum water consumptive
use to be 61.1 cm, over both seasons, followed by water consumption
of 51.5 cm when irrigation was timed at 60% depletion of plant-
available soil water while minimum of water consumption was 39.9 cm
when it applied at 80% depletion of available soil water, over both
seasons.
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Table (6): Amounts of water applied/each cut as affected by soil
moisture depletion, over both seasons,

Variables Irrigation treatments

40% ASMD 60% ASMD 80% ASMD

Seeding irrigation 490.00 m’/fed. 490.00 m°/fed. 490.00 m*/fed.
(11.67 cm) (11.674 cm) (11.67 cm)

1% cut 1198.50 m/fed. | 1023.60 m°/fed. | 791.25 m’/fed.
(28.54 cm) {(24.37 cm) (18.84 cm)

o 117800 m>/fed. | 1062.90 m’/fed. | 952.50 m*/ed.
(28.05 cm) (25.31 cm) (22.68 cm)

5 ot 883.50 m/fed. 708.60 m’/fed. 47625 m°fed.
(21.04 cm) (16.87 cm) {11.34 cm)

Irrigation water | 3750.00 m*/fed. | 3285.10m°/fed. | 2710.00 m’/fed.
applied (89.29 cm) (78.22 cm) (64.52 cm)

Table (7); Water consumptive use (cm) as affected by irrigation
treatments and sorghum cultivars in 2004 and 2005

growing seasors.

2004 2005 Seasonal

Jrigation] Cultivars | lcut|2cut]|3cutjScasonal | lout [2cut | Jcut mean
40% S°"é*"m“. s (B9l211]164| 614 235|221 )16 | 617 | 616
ASMD ;u""’-“'““‘ 237208161 606 §231 218|158 607 | 607
Vican 538 | 210163 | 610 1332 | 20 160 | 612 | 611

60% S"‘S"“I oy | 2141820126 522 | 204|186 | 128 | 518 | 520
ASMD ;‘:‘3‘“"“55 21111793124 | s14 (201 | 180} 123 ) 504 | 509
oo F3JI81 125 | 518 | 203 | 183 | 126 | 511 | 515

80% mz 191{n2l97} 405 | 188l 1is{ o0 | 402 | 404
ASMD z‘g'““"‘ 184 115} 95| 394 J1ss)i113] o8 | 396 | 305
Mcan 811161 96 | 400 | 187 | 114 1 99 | 395 | 359

Cuoltivars mean Sm@mlg'ﬁdl£=51.3mmtﬂm_ﬂ%=5&4m

ASMD = Available soil moisture depletion.

These results may be attributed to the more available soil
water content resulting in some huxury consumption of water, which
ultimately resulted in increasing transpiration besides high
evaporation from the soil. These results are reported by Saeed and
Ei-Nadi (1998) and El-Sabbagh (2001), who found that water
consumption increased as soil moisture maintained highly by
frequent irrigations.

Regarding c.vs. forage sorghum on water consumption, it

can notice that they.had no obvious effect on water consumption
(Table 7).
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Crop water use efficiency (CWUE):

The results in Table 8 showed that crop water use efficiency
values increased as the soil water in the root zone was depleted.
Irrigation at 80% depletion of available soil water content increased
crop water use efficiency by 34.32 and 19.56% compared to
irrigation at 40 and 60% depletion, respectively, over both seasons.

Sorghum hybrid 102 utilized water more efficiently than
sorghum sudengrass as shown in Table 8.

Table (8): Average crop water use efficiency (kg dry matter/cm of
water consumed) as affected by irrigation treatments
and cultivars over both growing seasons.

1 cut 2 cut 3 cut Mean

Irrigation treatments: .

40% ASMD 1033a § 789¢c | 79.5¢c | 87.23¢

60% ASMD 103.8a | 903b | 999b | 98.000b

80% ASMD 915b | 1245a | 135.5a |117.17a
Cultivars:

Sorghum hybrid 102 101.8a | 101.7a | 107.1a {103.53 a

Sorghum sudangrass 973b | 94.1b | 102.0b | 98.10b

ASMD = Available soil moisture depletion.

These results could be due to the highly significant between
values of dry matter production for forage sorghum cultivars as well
as the differences between the water consumption values. These
results are in agreement with Tawadros ef al. (1984), Saeed and El-
Nadi (1998), El-Sabbagh (2001), Grismer (2001) and Naescu
(2001).

Field water use efficiency (FWUE):

Results presented in Table 9 revealed that field water use
efficiency significantly affected by soil moisture depletion. Mean
values were 61.5, 66.05 and 74.64 kg dry matter/cm of irrigation
water applied for 40, 60 and 80% depletion of available soil
moisture, respectively.

Irrigation at 80% depletion of available soil moisture
resulted in the highest FWUE, and it increased FWUE by 22.06 and
13.01% compared to irrigation at 40 and 60% depletion of available
soil moisture, respectively. This finding is expected since water use
efficiency of crop was mainly affected by the yield of crop. Also,
due to the minimum water apphied of 80% ASMD. Kramer (1975)
reported that the most promising method of obtained increased



933 El-Bably, A.Z

efficiency of water was not by decreasing the use of water but
instead encouraging the production of dry matter.

Results in Table 9 showed that field water use efficiency was
not affected significantly by sorghum cultivars, over both seasons.

Table (9): Field water use efficiency (kg dry matter/cm of
irrigation water applied) as affected by soil moisture
depletion and sorghum cultivars, over both seasons.

1 cut 2 cut 3 cut Seasonal mean

Irrigation treatments:
40% ASMD - 60.61a | 60.17b | 62.68¢ 61.15¢
60% ASMD 59.79a | 6449a | 73.88b 66.05b
80% ASMD ' 5608b | 63.11a | 104742 7464 a
Cultivars:

Sorghum hybrid 102 59.64a | 6393a | 80.67a 68.08 a
Sorghum sudangrass 5801a | 61.25a | 80.20a 66.49 a

ASMD = Available soil moisture depletion.

Soil moisture extraction pattern (SMEP):

Results “in Table 10 showed that the most of water extracted
by sorghum cultivars was removed from the soil surface layer (0-30
cm). The highest percentage of the moisture uptake was occurred at
the surface layer of 15 cm of the soil profile.

Table (10): .. Percentage of soil moisture extraction pattern by forage
. sorghum roots from soil depths as affected by irrigation
. treatments and cultivars, over both seasons.

Irrigation - {:Sorghum | Soil depths Average
treatments . | cultivars | 0-15 | 15-30 | 30-45 | 45-60 | 0-30 | 30-60
40% ASMD | Sorghum { 4894 | 33.77 | 1564 | 1.65 | 82.71 | 17.29
60% ASMD {hybrid 102] 4628 | 30.65 } 16.17 | 690 | 76.93 § 23.07
80% ASMD 39.16 § 27.87 1 24.12 | 8.85 | 67.03 { 32.97
Mean 44.79 130.76 | 18.64 | 5.85 | 7556 | 24.44
40% ASMD | Sorghum } 48.43 | 33.24 | 1560 | 2.73 | 81.67 { 18.33
60% ASMD sudangrass 46.10 | 30.08 | 1598 | 7.84 | 76.18 | 23.82
80% ASMD 38.99 | 27.81 | 2390 | 9.30 | 66.80 | 33.20
Mean 44.51 | 30.77 | 18.49 | 6.62 | 74.88 | 25.12

ASMD = Available soil moisture depletion.

Irrigation ‘at 40% ASMD increased SMEP in the upper 30 cm
by 7.35 and 22:8% compared to irrigation at 60 and 80% ASMD,
respectively: ‘it means that SMEP increased as a result of more frequent
irrigation. . Thé:same resultsixwere formed by Mitchell and Rusell (1971)
who reported: thit'a relative:-higher water uptake from the top layers

TSR S 4)
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occurred compared to deep layers as a result of the high root density in
the upper layers.

Regression:

Regression slope between water consumptive use (CU) and
fresh forage yield (GY t/fed.), dry forage yield (DY t/fed.) and crop
water use efficiency (kg dry matter/cm consumed WUE) is listed in
Table 11. Each one centimeter of water consumed produced 1.05 and
0.14 vfed., fresh and dry forage yields, respectively (Eq. 1 and 2) and
gave higher crop water use efficiency (Eq. 3), compared with the
second and third cuttings. It means that the first cutting utilized
irrigation water more efficiently in dry matter production compared to
other cuttings.

Liner equations of 4, 5, 7 and 8 showed that fresh and dry
forage yields which produced as a result of 1 cm of water consumed
reduced from the second and third cutting. Therefore, crop water use
efficiency of the second and third cuttings was reduced because the
productivity of dry matter was decreased per one centimeter of water
consumed (Eq. 6 and 9).

Each one centimeter of seasonal water consumption yielded
0.54 and 0.05 t/fed. fresh and dry forage yields (Eq. i0 and 11},
respectively. On the other hand, water consumptive use decreased
CWUE at a rate of 0.93 kg dry matter/cm of water consumed (Eq. 12).

Table (11): Regression equations between water consumptive use
(CU) and fresh forage yield (GY), dry forage yield
(DY) and crop water use efficiency (CWUE).
Liner equation Y = a + bx
1% cut 2= cat 3% cut Seasonal yicld
GY =69+ 1LO5CUM) GY=6.1+ 040 CO(#} GY =123 035CUY GV = 64 + 034 CU

(411)]
DY=-09+0.14CUQRYDY=11+003CU(5XDY = 098 +002CUDY =23 + 0.05 CU

) an
CWLUE=56+2.1 CU(3)|CWUE= 178 - 4 7CU CWUE= 21586 CUCWUE= 145-0.93 CU
©) ) 2)
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