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ABSTRACT

Two field experiments were carried out at Sakha Agricultural Research
Station, Kafr El-Sheikh Governorate during the two seasons of 1999 and 2000 to
study the effect of the irrigation regimes and furrow width on sunflower. Three
irrigation regime treatments were studied; they were in terms of watering until
reaching the flowing water depths above the soil surface: 2.5 cm (D), 5.0 cm
(D) and 7.5 cm (D5), noting that the Dy is the traditional irrigation.

The furrow width treatments were as follows:
60 cm with one plant row (F,), 120 cm with two plant rows (F;) and 120 cm with
three plant rows (Fa), noting that Fy is the traditional method. Increased water
height above soil surface was associated with increased amount of irrigation
water (IW). The highest values occurred for the D; treatment being 2345 and
2357 m*/fed. for season 1 and 2 respectively. The lowest occurred with D,, being
1253 and 1359 m'ffed., respectively.

In the two growing seasons, the irrigation water was highest with the F,
in comparison with F, or F; under the three irrigation regimes of watering tilt 2.5,
5.0 and 7.5 cm above soil surface, and the respective values for Fy, F, and F; were
1514, 1786, 2345 m’/fed. in season 1 and 1667, 1912 and 2357 m’/fed. in season
2 with D,, the highest yicld was 1533 kg/fed. in season ! and 1562 kg/fed. in
scason 2. Yield under Fy was greater than F, and F;. Water use efficiency
(W.UsE) and water utilization efficiency (W.UtE) were higher under D; in
comparison with D» and D, particularly under conditions of F,

INTRODUCTION

Limited water supply is becoming more serious in Egypt due to the
following features:

. Arable land in Egypt is nearly entirely depending upon irrigation. In Egypt
rainfall varies between zero in its southern part to between 150-200 m/year in
the northern part which is hardly sufficient for rainfed crops.

2. The main source of surface fresh water is the Nile River which gets its water
from sources in other countrics.
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3. The annual share of Nile water for Egypt is fixed at 55.5 billion cubic metres
and other sources such as ground water and rainfall of very little share,

4, There is an increasing demand for water as result of the rapid increase in
Egypt's population.

The amount of per capita water is about 800 m’ (considering a
population of about 70 million) such a value is less than the water poverty level of
1000 m® (E1-Quosy, 1998). Irrigation is the main sector in water consumption;
since it consumes about 85% of the total available water.

Implementation of rationalized irrigation and up-grading water
utilization on the national level is thus of extreme importance. Therefore,
effective on-farm irmgation management becomes vital, and practical efforts
should be implemented towards the aim of such effective water management.
Some of these efforts include rationalization of irrigation water, which should be
applied, and land tillage including furrow spacing.

The current study involves, assessment of three depths of applied
irrigation water above soil surface, i.c. 3 water inputs (low, medium and high),
under three furrow widths i.c. 60 cm with one plant row per ridge, 120 cm with
two plant rows per ridge, and 120 ¢cm with three plant rows per ridge.

MATERIALS AND METHODS

The experiment was carried out in a clay loamy soil at the Crop Water
Requirement Research Unit, Sakha Agriculture Research Station, Kafr El-Sheikh
Governorate, Egypt during the two summer seasons 1999 and 2001 of sunflower.
The experiment field was divided into small field plots. Each plot was 52.5 m?
and the experimental design was a split plot design involving two factors: (1)
irrigation depth, and (2) furrow spacing. There were 4 replicates. Treatments were
as follows:

Main treatments = irrigation depth (D):

There were 3 treatments as follows:

D;: - lmgation ti]l the water reaches 2.5 cm above soil surface.
D Irrigation till the water reaches 5.0 cm above soil surface.
D;: Irrigation till the water reaches 7.5 cm above soil surface.
Subtreatments = furrow spacing (F):

Fy: 60 cm furrow spacing with 1 plant row per furrow.

F,: 120 cm furrow spacing with 2 plant rows per furrow.

Fi: 120 cm furrow spacing with 3 plant rows per furrow,

Five irrigation were applied to sunflower crop in each growing season.
The timings (dates) of irrigation were the same for all treatments. The usual
cultivation practices of sunflower used by farmers in the area involves irrigation
till water reaches 7.5 cm above the soil surface with a furrow spacing of 60 cm
(i.c. the D; Fy; treatment).
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Table (1): Water relation and yield of sunflower as affected by water depths
,nd furrow, spacings.

‘ Treatments

i Parameters D, =25¢cm D;=50cm D;=75cm

| F, | /, |/ K | F | F | F [F |F
1* season,

Hirrigation water (1W)

1514 | 1266 | 1253 | 1786 1707 | 2345 | 2120 | 2072
36.05]30.14 | 29.83 [ 42.52 | 39.10 } 40.64 | 53.80 | 50.48

1878 | 1059 | 1879 | 2027 | 1951 | 1966 | 2210 | 1969 | 2104
44.72|39.51 | 44.73 | 48.25 | 46.46 | 46.81 | 52.62 | 46.88 | 50.10
0351032036 [039)0371037 042 0.38]040

ater use efficiency WUE)

o {047 (0551070052 [0547080]039]0.45]0.60
ater utilization efficiency (WUE)

2" season, 2000

1667 | 1359 { 1425 1912 | 1710
39,70 132.35]133.92 (45,52 [ 40.88
fConsumptive use (CU)
1599 | 1448 | 1491 { 1750 | 1548
38.07 3447|3551 (41,79} 36.85
0.36 1 032|033 | 039 ] 034

kgifed. | 850 [ 905 {1312 1090 [ 1126 | 1562 | 859 | 879 [1247
ater use efficiency WUE)

kg/m* ][ 053063 [088]062[073[0947]043]05070.67
ater utilization efficiency (WULE)

kg

Irrigatioin water (m3/fed.)’ CU (m*/fed.)

Crop water consumptive use (CU):

Data showed that crop water consumptive use (CU) or so-called crop
evapotranspiration (ETc) has the same trend as that of the applied irrigation
water. Consumptive use is a direct function of the soil water status which already
affects by the amount of applied water. Widening the furrow caused a decrease in
values of CU in comparison with the traditional furrow. The highest CU was of
D; F, (2115 cm’/fed., average 2 scasons). The lowest was of D,F, (1254 m*/fed.).

These results are in a good agreement with those obtained by Doorenbos ef al.
(1979).
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Irrigation procedure:

Irrigation water was pumped from the main irrigation canal near the field
into a settling basin with a baffle wall to maintain a constant head of 10 cm over
the crest of a constructed rectangular weir. Irrigation water was controlled by a
steel gate for each plot as well as those fixed at the side of each feeder canal.

The feeder canal received the water from a branch where a measuring
weir was fixed upstrcam with a discharge rate of 16.54 L/sec. at 10 cm as
effective head over the weir crest. ‘

Irrigation water was applied till the designated water depth above soil
surface was achieved (water depth of 25, 50 and 75 mm for Dy, D, and Dy
treatments, respectively).

Data collected are as follows:

1. Irrigation water.
2. Soil moisture content consumed by the growing crops (ETc).
3 Grain yield.
RESULTS AND DISCUSSION
Water applied:

The current results presented here (Table 1) refer to values of the main
effects with no reference to statistical figures (differences were significant at 5%
level). Findings are thus confined to main effects.

Applied irrigation water (IW) has the same trend at that of applied
irrigation depth. Mean values of IW were 1414, 1757, and 2162 m’/fed. for
treatments Dy, D, and Ds, respectively. On the other hand, mean values were
1930, 1988 and 1716 m’/fed. for the furrow spacing treatments of F,, F; and F;
respectively. The wide furrow (120 cm) is more appropriate for water saving than
the normal 60 cm one since such wide spacing would reduce the amount of
applied irrigation water under cach of the 3 water regimes. The corresponding
percentages of saving water under the wide furrow are 16.7, 7.5 and 12.1% for
Dy, D; and D;, respectively. The overall saving of irrigation water by using the
wide furrow is 12.1% which is equivalent to 229 m*/fed. Water saving could be
attributed to less number of water ways (channels) invoived in the wide furtow in
the field, and consequently involves smaller arca of water surface exposed to
evaporation.

Water regime of 5 cm irrigation above soil surface for the wide furrow
involves 1741 m*/fed (41.45 cm). This amount of irrigation water includes the
watering which immediately followed sceding plus four successive ones.
Therefore, by using the wide furrow watering till 5.0 cm above soil surface
instead of the traditional 7.5 cm depth resulted in a saving water of 640 m’/fed.
These results are in a great harmony with those obtained by Dubbelde et al.
(1982).
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Crop seed yield:

The highest sunflower seed yield (1548 kg/.fed.) was given by D;Fs i.c.
irrigation till water head above soil surface reach accompanied with cultivation on
wide furrow of 120 cm or double spacing traditional furrow. However, the lowest
(856 kg/fed.) was given by D3 F) i.c. irrigation till water head above soil surface
reached 7.5 cm accompanied with cultivation on furrow spacing with 1 plant row
per furrow. These findings are in a good agrecment with those obtained by
Ashoub ef al. (2000),

Water use efficiency (WUSE) and water utilization efficiency (WUtE):

Both WUSE and WULE increase with increased width of furrow.
Concerning water usc efficiency {WUsE), the D.F; treatment gave the highest
average (0.86 kg/m® for 2 season), while the lowest (0.41 kg/m’) was given by
DsFy. Conceming water utilization efficiency (WLIE) for sunflower D,F; gave
the highest (0.98 kg/m*), while the lowest (0.43 kg/m’) was given by DyF,.
Considering irrigation water applied in the D:F; treatment (average 1741 m*/fed.)
which showed the highest WUE, and the duration of the season (average of 116
days), results reveal a daily rate of 3.6 m/day of irrigation water. These results are
in a good agreement with those obtained by Ashoub et al. (2000).

CONCLUSION

Irrigation till water level reaches 5.0 cm above soil surface to soil with
wide furrows of 120 cm having 3 plant rows (D,F, treatment) showed several
advantages:

1. Saving water of as much as 640 m’/fed.

2. Obtaining the highest yield of sunflower of 1548 kg/fed.

3. Obtaining the highest crop-water efficiency of 0.86 kg/m* WUE and 0.98
WULE.
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