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Abstract: Two field experiments were carried out at Tanta farm, ElI-Gharbia governorate during 2016 and
2017 seasons to study the effect of no.of drip lines/ridge and irrigation water levels on maize yield and its
components under surface drip irrigation method. The treatments were arranged in a RCB design with
three replicates. The combined analysis over the two growing seasons showed that, the highest values for
grain yield/ha. recorded with 100% ETc (8.40 ton.ha!) and 90% Etc (8.17) which there were no significant
differences between them in the combined data. While, the interaction between one drip line/ridge (DL1)
and Lo, Iso and Iso recorded the highest grain yield (ton.ha'). Also, the interaction between double drip
line/ridge (DL2) and Lo and Iso in the combined data. While, the lowest grain yield values were observed
with the interaction between I and both DL1 and DL: in the combined data. So, it could be concluded
that we can use one dripline/ridge irrigation with 80% of ETc for obtaining high and good grain yield for
maize.
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1. Introduction

The rationalization of water use for irrigation has become a priority issue due to the increasing
population and the increasing demand for water by various sectors of society, and agriculture is
considered the most important sector of water consumption [1]. Therefore, many researchers seek to find
ways and means that contribute to rationalizing water consumption, by controlling the amount of water
given in each irrigation and the number of irrigation (irrigation scheduling), and the need of the plant in
its various stages of growth to reach the highest productivity and optimum use of water [2]. The water
needs of the crop depend on several factors, including the nature of the crop, the variety, the type of soil,
the susceptibility of the soil to water retention, its other hydraulic properties, and climatic conditions and
the use of fertilizers and some agricultural practices. Among these different inputs is the amount of water
and time to add it so as not to cause a decrease in crop productivity [3]. When the quantities of water are
limited, the goal of the farmer should be to increase the efficiency of using the water unit instead of the
land unit. This is done by reducing the amount of water used for irrigation that does not affect the
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productivity of crops, and a well-designed irrigation system can improve water productivity in an area
where irrigation is not complete [4].

Drip irrigation, also known as trickle irrigation or micro-irrigation is an irrigation method that
minimizes the use of water and fertilizers by allowing water to drip slowly to the roots of plants, either
onto the soil surface or directly onto the root zone (rhizosphere), through a network of valves, pipes,
tubing, and emitters [5]. The amount of water added can be reduced by using drip irrigation without
affecting crop growth and productivity [6].

Maize is ranked third among Cereal crops after wheat and rice, as it is considered one of the most
important crops used as animal feed. Corn is also considered one of the most important cereal crops in
Egypt, with the total annual area planted with corn varieties estimated between 1.5 and 2.0 million acres
and producing about 5.47 million tons in 2017, while the demand is not less than 7.0 million tons. This
reflects the scale of the problem and the efforts needed to increase the area removed from corn, but due to
the limited water resources in Egypt, therefore, providing water is a vital requirement to confront the
problem of water shortage [7].

Hence the importance of the study in determining the actual water needs of the maize crop under
drip irrigation conditions in the Delta lands and the effect of deficient water on the productivity of the
maize crop

2.Material and Methods

The experiment was conducted during the 2016 and 2017 seasons at Tanta Farm, Gharbia
Governorate, Egypt to measure the efficiency of water use for drip irrigation on maize yield and its
components (Single Cross 10). The soil was clay loam, with sand, silt and clay contents of 26.2%, 37.5%
and 36.3%, respectively, with an average pH of 7.8, while the average field capacity was 38.2%, average
point Melting of 20.81% and with average EC 1.6 dS.m. Drip irrigation used from beginning to end of
seasons with pH 7.1 and EC 1.2 dS.m. The experiment was administered in randomized complete block
design combined over years (two factor and 3 replications). Eight treatments were studied; one drip lines
for each ridge (DL1) and double drip line for each ridge (DL2) and four water irrigation treatments, (I1o0:
Full irrigation of crop evaporation (ETc), Iso, Iso and Iro, which 90%, 80% and 70% of the ETc, respectively.
Maize sowing in double row (ridge) 1.4 cm between ridges and sowing dates were 18 and May 21, 2016
and 2017, respectively. To calculate the amount of water added by drip irrigation, climate data was
collected for thirty years for the study area using the FAO- CLIMWAT 2.0 program to calculate the water
requirements for maize using version 8 of CROWAT program after modified climate data, soil analysis,
crop type and date of planting (Figure 1). The other's agricultural practices of corn cultivation were
carried out according to the recommendations.
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Figure 1: Crop water requirement of the control treatment (100% ETC)
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3.Results and Discussion

Data presented in (Table 1 and Figure 2) showed significant effects for spacing between drip line for
plant height, ear weight/plant, no.of grains/row and biological yield/ha. in the combined data. There was
a great difference between plant height, no.of grains/row and biological yield/ha. as affected by using a
double drip line for each ridge treatment (DL2) compared with using one drip line for each ridge (DL:1),
while the same table recorded the highest values of ear weight/plant were found when using one drip
line for each ridge in the combined data. On the other hand, no of rows/ear, 100-grains weight, grain
yield/ha. and water use efficiency showed insignificant effects in the combined data. There were no
significant differences between both lateral spacing (0.7 cm and 1.4 cm) for yield and yield components in
both seasons and their combined data, except ear weight/plant, which gave significant values with 1.4 m
between lateral spacing only in the second seasons [5,8]. While, there were no significant differences
between both dripline spacing were observed for plant weight and ear weight [9].

Table 1: Means for Plant height (cm), Ear weight /plant, No.of rows/ear, No. of grains/row, 100-Grains weight (g),
Grain yield/ha, Biological yield/ha and Water use efficiency at no.of drip lines/ridge in the combined

data.
DL DL2
Plant height (cm) 255.77b 264.87a
Ear weight /plant 249.75a 234.17b
No.of rows/ear 12.32 12.19
No. of grains/row 38.49b 40.80a
100- Grains weight (g) 34.39 34.25
Grain yield (ton.ha) 7.67 7.71
Biological yield (ton.ha?) 30.95b 33.45a
WUE 1.18 1.19

Means designated by the same letter at each cell are not significant at the 1% level according to Duncan's multiple
range test.
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DL1: one drip lines for each ridge, DLz double drip line for each ridge

Figure 2: Means of no.of dripline laterals/ridge for maize growth, yield, yield components and water
use efficiency in the combined data.

Data in (Table 2 and Figure 3) showed that, the analysis of variance was highly significant affected
for all studied characters, except plant height and water use efficiency were insignificant in the combined
analysis. Full irrigation 100% ETc recorded the highest values for ear weight/plant (271.18 g), ear
weight/plant (277.03 g), no. of grains/row (42.37), 100-grain weight (37.70), grain yield/ha. (8.40 ton/ha.)
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and biological yield/ha. (36.35 ton/ha.), while the deficient irrigation to 80% from ETc showed the highest

values of no.of rows/ear (13.22). On the other hand, the highest values for grain yield/ha. recorded with

100% Etc (8.40 ton/ha.) and 90% Etc (9.17) which there were no significant differences between them in
the combined data (Table 2). Similar results were found by Admasu et al. [10] he reported that, there were

no significant differences between full irrigation (100% ETc and 85% ETc) on grain yield. Deficit irrigation
up to 70% ETc significantly affected the maize yield and its components and most affected was number of

grains/row and 100-grains weight. Deficit irrigation applications decreased the grain yield by 60%. The
results of this study also indicated that the lowest 100-grain weight was obtained under 70% ETc [10,11].
Payero et al. [12] found that, there were linear relationships between irrigation water applied and maize
grain yield subjected to deficit irrigation treatments. Maize is one of the most important field crops most
efficient in producing an amount of dry matter per unit amount of water [13, 14,15, 16, 17,18].

Table (2): Means for Plant height (cm), Ear weight /plant, No.of rows/ear, No. of grains/ row, 100-

Grains weight (g), Grain yield/ha, Biological yield and Water use efficiency at different

irrigation levels in the combined data.

igati Pl . of 100- i
Irrigation a.nt Ear weight | No.of No. ° 00 . G.ram Biological
levels height /olant rows/ear grains/ Grains yield / ield WUE
(cm) P row weight faddan y

Tuoo 271.18 277.03a 11.71c 42.37a 37.70a 8.40a 36.35a 1.10
Lo 254.90 249.96b 12.58b 40.22b 34.50b 8.17ab 33.38b 1.19
Iso 257.23 229.41c 13.22a 38.73bc 33.09¢ 7.89b 30.38¢ 1.29
I 257.98 211.45d 11.52¢ 37.26¢ 31.98d 6.29¢ 28.69d 1.17

Means designated by the same letter at each cell are not significant at the 1% level according to Duncan's multiple range
test.
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I1100: Full irrigation of crop evaporation (ETC), 190, I80 and 170, which 90%, 80% and 70% of the ETC, respectively
Fig. (3): Means for Ear weight /plant, No.of rows/ear, No. of grains/ row, 100- Grains weight (g), Grain
yield/ha and Biological yield/ha at different irrigation levels in the combined data

Table 3 showed highly significant differences between the interaction between drip line spacing and
water stress treatments for all studied traits, except water use efficiency which showed no significant
differences in the combined analysis. The interactions between DL: and Iioo were recorded the highest
values for plant height (275.52 cm), ear weight/plant (282.12 g), and grain yield (8.45 ton.ha') compare
with using double drip lines for each ridge in the combined data. On the other hand, the highest values
for no. of grains/ row (43.79), 100- Grains weight (37.88 g) and Biological yield/ha (36.64 ton.ha') were
found with the interactions between DL1 and Lo in the combined data. While the highest grain yield/ha.
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was found with the interaction between DL1 and Ti, Iso and Iso and the interaction between DL2 and Tio
and Iso in the combined data. The lowest grain yield values were observed with the interaction between Iz
and both DL1 and DLz (6.08 and 6.81 ton.ha"), respectively in the combined data.

Table (3): Means for the interactions effect between no.of driplines/ridge and irrigation levels for Plant height

(cm), Ear weight /plant, No.of rows/ear, No. of grains/ row, 100- Grains weight (g), Grain yield/ha,

Biological yield and Water use efficiency in the combined data.

E;lgpehn%/ Plant Ear No.of No. of 1G0(r);ins Grain Biological
. height weight grains/ ] yield yield WUE
Irrigation rows/ear weight
(cm) /plant (g) row (ton.ha?) | (ton.ha™)
levels (g)
DL1 T100 275.52a 282.12a 11.85de | 40.95bc 37.52a 8.45a 36.06a 1.10
Iso 241.50c 265.44b 12.18cd  |38.81de | 34.90b 8.23ab 32.86bc 1.19
Iso 248.40bc | 239.85¢ 13.77a 37.74ef 33.09¢ 7.91ab 28.97e 1.29
Iz 257.65abc | 211.62d 11.4% 36.47f 32.03d 6.08¢c 25.90f 1.13
DL2 T100 266.83ab  |271.94ab | 11.56e 43.79a 37.88a 8.34ab 36.64a 1.09
Iso 268.31a 234.49¢ 12.99b 41.64b 34.10bc | 8.11ab 33.90b 1.18
Iso 266.05ab | 218.98d 12.66bc  |39.73cd | 33.10c 7.87b 31.79cd 1.29
Iz 258.30abc | 211.29d 11.56e 38.04def |31.92d 6.51c 31.47d 1.21

Means designated by the same letter at each cell are not significant at the 1% level according to Duncan's multiple
range test.

4.Conclusion

Using one drip line laterals/ridge considered as the best treatment because it is the best economic
treatment rather than the other double drip lines laterals/ridge and gives the highest maize yield, where it
reduces 50% of the cost of constructing the irrigation network. Also, we can also save 20% of the water
requirements when using one drip line laterals/ridge with 80% of ETc. without effects on maize grain
yield.
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