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ABSTRACT: The current study was cared out at Gehena, Sohag
Govenorate during 2008 season in clay soil, to study the effect of a modified
surface irrigation system using gated pipe and precision land leveling on the
wheat seeds and the percent of total iosses of wheat grain. Wheat seeds
{Giza168) was planted in 27/11/2008 and received 6 irrigations. All the
experimental treatment received the same agricuitural practices as usual in
the area. The resuits showed that:-

The average depth of the infiltration for entire border irrigation was found to
be approximately 53.57, 52.08, 51.05 and 50.25 mm for traditional leveling,
0.0%, 0.03% and 0.05% slope respectively. The advanced fime decreased with
12.72, 16.36 and 21.82 % for 0.0%, 0.03% and 0.05% slope compared with
traditional feveling respectively. The calculated value of (Du min) were 84,94,
88.33, 91.67 and 93.53 % for traditional leveling, 0.0%, 0.03% and 0.05% slope
respectively. :

The application efficiency of low - quarter was increased by increasing the
percentage of border slope under modified irrigation system. Distribution
uniformity of low- quarter (DUlq} was increased by increasing the percentage
of border slope % under modified irrigation system.

The water applied was 2785, 2070, 1940 and 1815 m3/feddan, for traditional
leveling, 0.0%, 0.03% and 0.05% slope, respectively. The unthreshed grain
increased from 2.3 to 5.8 % when grain moisture content increased from 16
to 23 % respectively. The grain damage has the same trend it was increased
from 2.1 to 2.7 %when grain moisture increased from 16 to 23 %,
respectively.

The grain diameter and weight of 100 seeds have the same trend as the grain
diameter increased by 1.25, 3.66 and 6.40% for 0.0%, 0.03 and 0.05% slope,
respectively. Compared with traditional leveling. The weight of 100 seeds
increased by4.26, 10.0 and 11.76% for 0.0%, 0.03 and 0.05% slope,
respectively, compared with traditional leveling.

Key Words: Modified surface irrigation, laser leveling, Wheat grain,
distribution uniformity low-quarter, application efficiency.

INTRODUCTION

In general there is much losses of wheat grain during transport from fields
to the threshing region. This study aims to define the effect of the irrigation
. when using gated pipes on some physical properties of wheat grain and
grain molisture content.
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Surya Noth, et af (1982), reported that the highest machine losses are
7.8% at 27 % molsture because more grain is unthreshed at high moisture.
The minimum machine losses with respect different moisture content are
represented. The machine losses do not change fast up to 18 % grain
moisture, but heyond 18 % they do. El-Shazly, (1990) found that the relation
ship between grain moisture content and the unthreshed grain percentage
was an invisibly proportionate, with increasing the grain moisture content
from 15.5 to 17.5 % the unthreshed grain percentage increased from 0.8 to
3.1 % respectively, Sharobeen (1996) developed the harvester and the used
crop was wheat, average plants height was 0.72 m, number of plants per
meter square 200, the soil moisture was 16 %, the grain yieid was 2500 kgifed
and the grain moisture content was 14 %. He added the pre-harvest losses
reached 2.1 kg/fed. Soiomon (1990) indicated that irrigation uniformity Is
also linked to the efficiency with which agricultural resources are used. Non
uniformity irrigation resulted in the application of excess water.

El-Gindy ef. al. (1996) concluded that precision land leveling with 0.03%
siope along with seedbed preparation by two passes with a chisel plow, one
pass with a disk harrow had the following advantage for wheat crop. Water
saving 20 %, increased application efficiency 28 %, increased vyield 30 %,
increased water use efficiency 44%. and reduced irrigation time by 35%.

Hansan (1998) indicated that, there are many methods for improving the
performance of surface irrigation, but all of them depend on the main factors
related to soil characteristics, leveling and appiication method. He also
stated that the use of perforated pipe system instead of ditches for
conveying and distributing the irrigation water over the entire field may
improve the surface irrigation efficiency avoid weed problems, avoid losses
of productive land, avoid losses of water by seepage and evaporation and
also decreases the irrigation water losses up to 25% during distributing the
irrigation water. Osman (2002) stated that using gated pipes, resuilted water
saving with 29.64, 29.90, 14.50 and 19.70% in cotton, wheat, corn and rice,
respectively compared with traditional (flooding) system. Mohammaed (2008)
concluded that uniformity coefficient, as well as, distribution uniformity
increased when inlet discharge increased but acceptable values achieved for
all discharge treatmenbs although the Uc (95.70%) and Du (93.10%) were the
highest for 6 m® / h inlet flow. Application efficiency achleved a value of

92.80% for 6 m3/h discharge due to increasing water deficlt in root zone, but
storage efficiency achieved the value of 94 % for 4.50 m*th due to decreasing
dried soil content in root zone.

MATERIALS AND METHODS

The present work was carried out at Gehena, Sohag Govenorate during
2008 season to study the effect of a modified surface irrigation system using
gated pipes on some physical properties of wheat grain and grain moisture.
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An area of 48m width and 60 m length was divided into 4 plots each plot
12 m wide, each plot divided into 3 strips each 4m wide. Each plot has three
passes of chisel plow with depth 20 cm and the slopes of land surface as
follow:

S1: zero level of strip surface applying laser leveling.

$2: 0.03% slope of strip surface applying laser leveling.

$3: 0.05% of strip surface applying laser leveling.

The fourth strip as a control has traditional leveling.

There was subsurface drainage for that the end of the border was closed.

Win SRFR 3.1

Computer program (win SRFR 3.1 2008) is used for predicting fleld
uniformity and efficiency of surface lirigation system (border, basin and
furrow). Also the present study was carried out in order to compare the
results of SRFR with slope % in border irrigation. The pilot area was leveled
using laser technique with slope (5cm/100m). Long border {60m) irrigated
with modified surface system using gated pipes. The width of the field for
each treatment was (12m). The following parameters required for input in the
win SRFR 3.1 model are: system geometry — border, no drain back, blocked
end, length 60m, width 12m, depth 600mm, area 0.07ha, slope 0.05 % and
Inflow rate 22lUis. However, using SRFR computer program before design
surface irrigation applied will be helped a lot to choose best design with high
water application efficiency and distribution uniformity, also save a lot of
time and increased water use efficiency.

At each station along the length of the border, the opportunity time {time
while water was above the ground), and top was found by measuring the time
interval between the advance and the recession time. '

Wheat seeds (Giza168) was planted in 27/11/2008 in clay soil and received
6 irrigations. All the experimental treatment received the same agricultural
practices as usual in the area. Before beginning the experimental work, soil
samples were taken from three locations, at the head, the middle and the tail
of the experimental fleld. These soll samples were taken for the
determination of some soil physical properties (bulk density ) and soil
mechanical properties, the field capacity, and the welting point according to
Anter et al.(1987) and presented in Table {1). At harvest time, the weight of
the crop in each plot was measured for each treatment, the water application
efficiency (Ea), the water distribution uniformity of low — quarter (DUIq), the

water use efficiency (WUE) as well. During the execution of experimental
work, soil samples were collected two days after irrigation from each strip for
the determination of soil moisture content and soil moisture distribution
pattern. Also, soll samples were taken just before irrigation to determine soil
moisture distribution pattern. The samples were taken every 5 meters for
each strip. The samples were taken at four depths: (0-15cm), (15-30cm}, (30-
45¢cm) and {45-60cm). The infiliration rate for the experimental soil was
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measured using the double ring method. From the advance time and
recession time the opportunity time was determined. The depth of the water
infiltrated into the soil at each station along the length of border was
determined from the opportunity time and the behavior of the cumulative
infiltration rate. Grain moisture content meter was used to measure the
grain moisture content; the digital device can read out the molisture levels

from zero to 40%. The grain was collected from 1 m2 for five different places
before harvesting operation started for each treatment.

The distribution uniformity {Du) as defined by Merrian and Keller (1978) is
the ratio of average low quarter depth of water infiltrated to the average
depth of irrigation water infiltrated. The average low-quarter depth in
infiltrated is the average of the lowest one-fourth of the field length.
Distribution uniformity low- guarter is computed as follows:

average low quarter depth of water infiltrated
DUy = x 100
average depth water infiltrated

The distribution uniformity, (DU) is the average depth of minimum depth
infiltrated at the end of the field divided by average depth infiltrated over
actual border length. The (DU) describes how the water was distributed along
the border for the condition tested.

Larry and James (1988) reported that the actual border average depth of
water applied (Z) m, can be computed by using the following relation ship:

QxT ‘

2=
(LxWp)
Where:-
Q: inflow rate on the border {m3/min).
T: time cut of (min).
L: length of border (m).
WP: wetted width of border (border spacing) {m).
Jensen (1983) classified water — application as follows:
Application efficiency (AE) is the ratio of the average depth of the
irrigation water inflltrated and stored in the root zone to the average depth of
water applied.

average depth of water infiltrated and stored in the root zone
AE = x 100
average depth of water applied

Actual application efficiency of low - quarter (AE,;) is the ratio of the
average low — quarter {Iq) depth of irrigation water infiltrated and stored in
the root zone to the average depth of irrigation water applied expressed as
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percent. The average (lq) depth infiltrated is the average of the lowest one —
fourth of the measured values where each value represents an equal unit of
area and can not exceed the soil moisture deficiency (SMD). Values of (AE,;)
indicate both the uniformity of water distribution and adequacy of irrigation.
When the Iq value is less than the SMD or the desired management allowed
deficiency (MAD) indicates the adequacy of the irrigation.
average low - quarter depth of water infiltrated and stored
average depth of water applied

All experimental treatments are replicated three timaes. The experiment
was planted In 27/11/2008. the amount of irrigation water was measured, the
advance and recession time along each irrigation run were recorded.

Table (1): The mechanical analysis and the bulk density of the different layers
of the experimental area.

Bulk
Depth, Coarse Fine Silt Clay Organic v —‘
Texture CaCo, density,
cm sand, % | sand,% % % mater, % 3
gmfcm
(015} 457 15.86 17.53 61.84 clay 6.00 3.50 11
(15-30) 4.50 14.00 1750 $4.50 clay 500 400 1.08
(3045) 4.40 14.50 17.80 63.50 clay 2.00 3.90 1.14
{4660 ) .00 16.00 16.00 65.00 clay 200 3.50 1.14
RESULTS AND DISCUSSION

The yleld versus water relationship for any crops is a complicated
function. If the irrigation system provides a uniform distribution of water,
then each plant should receive on identical amount of water. For this reason,
not only the average application, but also the spatial distribution of the
application Is important. Resuits of the various methods validating SRFR will
be presented. These results will be compared to determine the differences
between the various methods. For comparison the differences between the
advance and recession of actual field data with advance and recession of
SRFR with 0.05 % slope are presented in Table (2) in addition advance and
recession time are showed in Figs {1, 2 and 3). The data illustrated in Table
(2) indicated slight difference between their values. The comparison the
application efficiency (AE %) with 0.05 % slope of actual field data and SRFR
are presented in Table (2) and plotted in Fig (3). Data in Table (2) indicate that
the actual field advance time increased by 10, 14.28 and 16.28% compared
with SRFR data for field length 10, 30 and 60 meter respectively. Also, the
actual field recession time increased by 34.76, 33.55 and 33.21% compared
with SRFR data for field length 10, 30 and 60 meter, respectively. The
percentages of application efficiency, distribution uniformity low-quarter
{DUlq) were decreased by 4.15 and 13 %, respectively compared with SRFR
data. On the other hand, the minimum distribution uniformity was increased -
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by 6.22 %. Resuits of comparative study between SRFR and field data
experiment show that small variation between SRFR and field data.

Table {(2): Comparison differences between the advance and recession, water
application efficiency and distribution uniformity % of actual field
data and SRFR with 0.05% slope under different border length.

Flold length Actual field SRFR Difference
m data (min}) {min) %
Advance tme 190 4 36 10
30 4 12 14.28
T e a % 1638 |
Recession time 10 51.5 336 34.76
30 56 374 33.58
60 60.5 40.2 33.21
Application efficiency% 95.85 100 415
Distribution uniformity Iq % 77.52 89,1 13
Distribution uniformity % 72.59 68 -6.22
Apphication Elfciency )
Hi B%a B8 870 B
4

(21} @y oy

Cutol Time: (]
Fig (1): The application efficiency using the win SRFR 3.1 modei.
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Fig (2): The low quarter depth using the win SRFR 3.1 model.
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Fig (3): The advance & recession time using the win SRFR 3.1 model and
actual field measurement.

Infiltrated Depth

The corresponding depth of infiltration was calculated .Table (3)
represents the calculated depth for the different treatment at all station. The
average depth of the infiltration for entire border was found to be
approximately 53.57, 52.08, 51.05 and 50.25 mm for traditional leveling, zero
level, 0.03% slope and 0.05% slope respectively, Results show that , in Table
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{3} the advanced time was about 55, 48, 46 and 43 min for traditional leveling,
0.0%, 0.03% and 0.05% slope respectively. On the other hand, the advance
time was decreased by 12.72, 16.36 and 21.82 % for 0.0%, 0.03% and 0.05%
slope compared with traditional leveling respectively.

Application efficiency

The actual border average depths of irrigation water applied were 99.47,
73.93, 69.28 and 64.82, for traditional leveling, 0.0%, 0.03 and 0.05% slope
respectively.

The application efficiency (AE) was computed for the studied treatments
were 53,86, 7045, 73.69 and 77.52 %, for traditional leveling, 0.95, 0.02 and
0.05% slope respectively.

Actual application efficiency of low- quarter

Soil moisture deficiency (SMD) is the average depth of the lowest one -
fourth for the least 15 m in this study are 45.5, 46, 46.8 and 47 mm for the
treatments traditional leveling, 0.0%, 0.03 , and 0.05% slope, respectively.
And the values of the actual application efficiency of low - quarter were
45.74, 62.22, and 67.55 and 72.51% for the traditional leveling, 0.0%, 0.03, and
0.05% slope, respectively. The results show that, the application efficiency of
low — quarter increased by using gated pipes and the border slope % were
increased.

Distribution uniformity (Du min)

A high percentage would indicate that the advance and recession curves
are parallel but would not tell whether the Irrigation was adequate. For this
percentage, which concems only the infiltrated water, run off is not pertinent.
The calculated values of (DU) were 84.94, 88.33, 91.67 and 93.53 % for
traditional leveling, 0.0%, 0.03 and 0.05% slope, respectively.

Distribution efficiency of low- quarter.

Using Table {3) the average depth inflitration (d) for the 60m found to be
53.57, 52.08, 51.05 and 50.25 mm, for traditional leveling, zero leveling, 0.03%
and 0.05% slope respectively. The values of distribution efficiency calculated
according to James (1988), it was 94.06, 94.39, 94.55 and 95.85 %. for
traditional leveling, 0.0%, 0.03 and 0.05% slope, respectively. So distribution
efficiency was increased by using the gated pipes and the border slope %
increased.

Water applied

In traditional leveling the quantity of water applied was about 2785 m’ffed
for wheat crop. Meanwhile it was decreased by using the laser leveling and
gated pipes. Table (3) show that the water applied was 2070, 1940 and 1815
m’Hed. for 0. 0%, 0.03% and 0.05% slope, respectively.

Effect of modified surface irrigation on some physical properties and
unthreshed grain under different slopes.
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The modified surface irrigation under slope had effect on physical
properties such as grain diameter, weight of 100 seeds, length of spikes and
grain moisture the spike length (cm) increase by using modified surface
irrigation and slope it was increased by 10.53, 15.00 and 19.05% for 0.0%,
0.03 and 0.05% slope, respectively, compared with traditional leveling

The grain diameter and welight of 100 seeds have the same trend the grain
diameter increased by 1.25, 3.66 and 6.40% for 0.0%, 0.03 and 0.05% slopa,
respectively, compared with traditional leveling. The weight of 100 seeds
increased by4.26, 100 and 11.76% for 0.0%, 0.03 and 0.05% slope,
respectively. Compared with traditional feveling.

Also data in Table {4) show the effect of grain moisture content on
unthreshed grain and grain damage. The unthreshed grain and grain damage
were affected by the levels of grain moisture content. The unthreshed grain
increased from 2.3 to 5.8 % when grain moisture content increased from 16
to 23 % respectively. Also the grain damage has the same trend. It was
increased from 2.1 to 2.7 %when grain moisture increased from 16 to 23 %
respectively.

Table (3): Relation between average water applied depth in the soil under

different slope.
Distance from border inlet {m).
] 10 20 30 40 50 60
T adv. min 0 6.50 11 17 27 39 55
T rec. min 57 61 64.3 &7 71 73 76
. T op. min 57 54.5 535 50 44 a4 21
Tﬁgﬁ:‘;" Ave. Depthmm | 58,25 | 5670 | 88.20 | 63.05 | 52.00 a5.50
Average depth Infiltration mm 53..57
Average depth of lrrig__ation water applied mm 99.47
T adv. min 5.50 9.50 14.50 22.50 31 48
T rec. min 53 56 57 59.5 61 63 66
Zero level T op. min 53 49.5 47.5 45 38.5 32 18
stope Ave. Depth mm 56,5 55 53.5 52 49.5 46
Average depth infiltration mm 52.08
Average depth of irmigation water applied mm 73.93
T adv. min 0 4.5 11 16 23 33 L]
T rec. min 51 53 55 51.5 59 61 63
T op. min 51 48.5 4 41.5 6 28 17
0.03% Ave. Depth mm 55 54 52 50 48.5 46.8
slope Average depth infittration mm 51.05
Average depth of irrigation water applled mm £9.23
T adv. Min ] L) 14 21 31 43
T rec. min 50 51 5 53 56 58.5 59.5 60.5
0.05% T op. min 50 A7.5 44 42 37.5 8.5 17.5
slope Ave. Dapth mm 54 52.6 50.5 49 48.5 47
Average depth infiltration mm 50.25
Average depth of irmigation water applied mm | 64.82

Wheat yield and water use efficiency
Considering the water use efficlency, it can be concluded that the 0.05%
siope treatment is the higher value (1.78 kg/m®) as presented in Table (4).0n
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the other hand the water use efficiency in traditional treatment was (0.98
kg/m?).

Table (4): Effect of modified surface irrigation on some physical properties
and unthreshed grain, grain damage under different slope.

Traditional Gated pipe
leveting Zoro level 0.03% slope 0.05%
slope sliope
Grain moisture content 23.00 20.00 18.00 16.50
Y
. length of spikes 17 19 20 21
cim
Grain diameter 3.95 4.00 4,10 4,22
mm
Weight of 100 seeds{ g} 4.50 4.70 5.00 5.10
Unthreshed grain % 6.80 520 3.10 2.30
Grain damage % 2.90 2.20 1.90 1.50
Total losses % 9.70 7.40 5.00 3.30
Water applied m*fed 2785 2070 1940 1815
Yield kg/fed. 2733 3010 3150 3225
WUE kg/ m* 0.98 145 1.62 1.78
CONCLUSION

The results obtained can be summarized as follow:

The application efficiency of low — quarter was increased by increasing
the percentage of border slope under modified itrigation system. Distribution
uniformity of low- quarter (DUIq) was Increased by increasing the percentage
of border slope % under modified irrigation system. The unthreshed grain
increased from 2.3 to 5.8 % when grain moisture content increased fromi 16
to 23 % respectively. The grain damage has the same trend it was increased
from 21 to 2.7 %when grain moisture increased from 16 to 23 9%,
respectively. The weight of 100 seeds increased hy4.26, 10.0 and 11.76% for
0.0%, 0.03 and 0.05% slope, respectively, compared with traditional leveling.

REFERENCES

Anter, L. M., A. Negm and M. . Meacheal (1987). Analysis Methods of
Agriculture Soils. Soill and Water Res. inst, Agric. Res, Center,. Rep. No
8/1986 pp 1-22.

El-Gindy, A. A. M., G. H. El-Sayed and H. E. Osman (1996). The Effect of
Precision Land Leveltng System on Some Yield Crops. 2™ International
Conference Laser Applications, Cairo,University, Egypt.

El-Shazly, A. M. (1990). Development of Simple Rice Thresher Machine for
Small Farms. M. sc. Thesis, Agric. Eng. Dept., Fac. of Agric., Ain Shams
Univ. pp.80-83.

Hassan, S. A. (1998}). Engineering Studies for Increasing Water Uniformity,
Ph.D. Thesis, Agric Agric. Eng. Dept. of Agric., Cairo Univ, pp97-98.

2058



Effect of a modified surface irrigation using gated pipes ....................

James, L. C. (1988). Principles of Farm lrrigation System Design. New York.
Wiley: 230p.

Jensen, M. E. (1983). Design and Operation of Farm lrrigation System. Trans.
of The ASEA, Vol 17:pp 721-724.

Larty, G. and L. James (1988). Principles of Farm Irrigation System Design.
Simultaneously in Canada pp 180-295.

Merrian, J. L. and J. Keller {(1978). Farm Irrigation System Evaluation; A guide
for Management 3™ Edition Utah state Univ. pp 188-255.

Mohammed, A. S. H. (2008). Engineering Studies on Developing the Gated
Pipes for Surface Irrigation in Small Holdings. Ph.D., Agric. Eng. Dept.,
Fac. of Agric., Minufiya Univ. pp.83.

Osman, H. E. (2002). Evaluation of Surface Irrigation Using Gated Pipes
Techniques in Field Crops and Old Horticultural Farm. Annals Agric. Sci.,
Ain Shams Univ., Cairo 47 (2): 461-475.

Sharobeem, Y. F, (1996). Development and Evaluation of A Whole Crop Grain
Harvester. Ph.D. Thesis, Agric. Eng. Dept., Fac. of Agric.,. pp.91-82,

Surya Noth, W. H. Johson and G. A. Milliken. (1982). Combine Loss and
Optimization of The Machine System. Trans. of The ASAE, 25 {2):308-312.

Solomon, K. H. (1990). Irrigation Systems and their Water Application
Efficiencies. Agribusiness word wide, July/ August special report.

2059



S. I. El_khatib

Lgaalh Gk alasindy pebad) abadl o 0 8
Gubil dielawd il #ila
e — Al = Lol 3 Ggadl 38 0= Al 5 Aadigh &gy Mgaa

il padldl

S Ll iy Yoo A e D S0 — gl g AliBa A A adl oda cy ol
el SpldSy ypmda)l g gl o Apmad qudl iy 50y Aoy 500 Jue
el Jpamad Laphll ol il (anyy bl gaay skl dpuy gyl dealind
Lol 4y 2t 5 ol O3 SRFR 3.1 el plaiied pdg- ol pall Adee o ally iy
B VA B il el el 5 a3 L g aah Al g (gadiil SeliS g skl jsilly
peadl Ao 5 A osbinadl Ao 50 cillaall muag ANp i) oAy a3 LaS Yo A/VY/YY
-2 i A Caudagly sy Al Sugad S

Wule Juaniall il e Ay @ SRFR 3.1 galiy (e lle Juaalial uiladd) s -
Sl e pdkE Gy Bl BeliS g gkl g el Aliali Ay el O

Aag )l Spag Ay gaadl a5 )l gl BeliSy ay el Agallind < 25 -
a8 ey dgeal Qe M0 AN JRNAN el Bas dougia B - Y

00 A s cp) Joad L B0y Apgaad qunl¥ aladiuly an el Al iy~ ¢

(%
S ) daal) A 335 g Ay geal el plasiudy AU 2yl dadadl Selis ol -0
. 0/° 40 U'n

NN Y, 800 0 AN S B Ay i) Jae B3y k) obaall pladdud Belds -

% s o ¥ Jaa ducaiy dgre (gt oatlly Daguy o AlhT (o g9 Agguitt e Tp / p28 1, VA
‘Uﬂﬁuk’% a..BJ

2060



Effect of a modified surface irrigation using gated pipes

--------------------

Lol jlaiy Aind) Jahay Lol doh Jhe gl Jpuandd Laphl (ol g8 lany < -~V
Al unly gl ekl o0 p)85ud g Gy 0 ey

VY g gk Gl Sy Jaally A geall i ahadialy palll igiadysh ) @il —A
Jaa Ay e Q3 ol gy (ol (g M Agsadl A% VT,0 ¢ VA (Y
Al e % e 5% Y

bl Rl B 33 Ay e ) el gia g 3 -4

2061





