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ABSTRACT

Water is one of the most important factors thatregeessary for proper growth, balanced developraedthigher
yield of all crops. Water deficiency affects plambowth and grain yield. Limited irrigation meansthhe soil water
deficit is controlled at certain stages of cropvging a practice that has become more importargdemt years in areas
where water resources are limited. Water use effy (WUE) is defined here as the ratio betweemgyield and
total evapotranspiration during the growing seasar. other definitions, see the review of WUE. Tdreenhouse
experiment was laid out factorial with randomizexnplete block design with three replications. Tmezits included
two factors: factor a: water stress in three leRetay, 4 day and 6 day and factor b consisteditadgen in four
levels: 0, 50, 100 and 150 kg/ha. Analysis ofiaraze showed that the effect of Irrigation andagén on all
characteristics was significant.
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INTRODUCTION 1991; Zhanget al. 1999). In recent years, limited or
deficit irrigation methods have been well studiend a
Efficient nitrogen (N) fertilization is crucial for widely practiced for improving crop yield and WUE;
economic plant production and the protection ofugcb  however, most of these studies have only focusethen
and surface waters (Allegt al., 1999). Nitrogen fertilizer effect of irrigation scheduling in a type of irrigan
rate and timing are the major tools available gftanting method on winter wheat yield and WUE (Schneider and
for manipulating plant growth and development toHowell, 1997; Zhanget al., 1998; Zhanget al., 1999;
produce a greater grain yield per unit area (Simd882; Zhang and Oweis, 1999; Et al., 2000; Kanget al., 2002;
Alley et al., 1999). Water is one of the most importantLi et al., 2005). In addition, studies conducted on
factors that are necessary for proper growth, loaén irrigation demand management often focus only on
development and higher yield of all crops. Waterirrigation scheduling (Endale and Fipps, 2001), pag
deficiency affects plant growth and grain yield 8dainet minimal attention to irrigation methods. Similarly,
al. 2004; Wajidet al., 2004). Limited irrigation means research on crop responses to irrigation and water
that the soil water deficit is controlled at cemtatages of productivity that was conducted in China, ofterd diot
crop growth, a practice that has become more irapbih  consider constraints relative to the irrigation noet
recent years in areas where water resources aiedim (Huang, 2000; Liuet al., 2002; Wanget al., 2001). A
Water use efficiency (WUE) is defined here as thgor combined approach is required (Pereira, 1999; Reeti
between grain yield and total evapotranspirationindgu al., 2002) for more accurate information on irrigatio
the growing season. For other definitions, seer¢hview  requirements. Guttiergt al., (2001) reported that water
of WUE. Studies on the effects of limited irrigatishow  stress during tillering until physiological matyritauses
that crop yield can be largely maintained and pebdu significant reduction of wheat grain yield cultigatAlso,
quality can sometimes be improved while substdgtial this reduction results from both grain weight retthre
reducing irrigation volume (Li 1982; Shan 1983; and number of grain per spike. In a controlled aese,
Fapohundaet al. 1984; Sharmat al. 1986; Singhet al. Ramezanpoor and Dastfal (2004) reported the 2558nd
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percents reduction of water consumption may deereadDifference test (LSD) at 5 % probability level wasplied
grain wheat yield 21.8 % and 40.7 % respectivety. | to compare the differences among treatments™ means.
another experiment, Guttieet al., (2000) reported that

different irrigation treatments have significanfeet over RESULTSAND DISCUSSION

wheat protein index; therefore, the increase irewstress

would lead to grain protein percentage rise ircaltivars.  Plant height

They report that the decrease in moderate and saten Analysis of variance showed that the effect of
stresses would bring a drop in grain yield 23% 4686 Irrigation on plant height was significant (Tablg The
respectively. Water stress and nitrogen deficiendiging  maximum of plant height of treatments 2 day was
the vegetative phase can cause early senescence ajitained (Table 2). The minimum of plant height of
maturity. During grain development N stress sha@t#®  treatments 6 day was obtained (Table 2). Analysis o
duration of grain filling (Singh & Wilkens, 1999yanget  variance showed that the effect of nitrogen on ipeight

al., (2000) studied the effect of two levels of nifem, \as significant (Table 1). The maximum of plantdfii
normal (NN) or high (HN), applied at heading andof treatments 150 kg/ha was obtained (Table 2). The

controlled soil drying imposed 9 days after anthesitil  minimum of plant height of treatments control was
maturity. They observed that soil drying shorterted  gptained (Table 2).

grain filling period but the nitrogen applicatioloag with

soil drying substantially increased grain fillingeriod g diameter

except in severe soil drying treatments. GulleQ0@ Analysis of variance showed that the effect of
reported that the increase in water use leadeda®ase |igation on Stem diameter was significant (TabjeThe

of 1000- grain weight in cultivars. Furthermorejsth - inim of Stem diameter of treatments 2 day was
research showed the highest protein concentratia® W i-inaq (Table 2). The minimum of Stem diameter of

achieved by Irrigation treatment on sowing and fregd treatments 6 day was obtained (Table 2). Analysis o
Nevertheless, the increase in water use caused th

decrease in grain protein percentage. Sakri., (2006) Variance showed that the effect of nitrogen on Stem
reported the 19.3 % decrease of grain yield was tdue diameter was significant (Table 1). The maximunStm

40% decrease of water use in another related ewpati diameter of treatments 150 kg/ha was obtained €rapl

Thus, this water saving leaded to 34.5% water usérhe minimum of Stem diameter of treatments contra

efficiency, and the quality characteristics wereréased Obtained (Table 2).
in this water treatment. In another report by Ahivetal ., Number of b h
(2006) it was found that there was a significawmtucion umber of branc

: S : ; Analysis of variance showed that the effect of
in grain yield and 1000-grain weight under drouginess - S
treatment condition. Accordingly, Kaveh (1993) Irrigation on number of branch was significant (Teah).

concluded that drought stress would bring aboutcksta The maXiT”“m of number of branph of treatments 2 day
production disorder and reduction sink power, thigig was obtained (Table 2). The minimum of number of

trend decreases wheat grain weight in arid and warjranch of treatments 6 day was obtained (Table 2).
conditions. However, grain protein content increase~Analysis of variance showed that the effect ofagen on

under similar conditions. number of branch was significant (Table 1). The
maximum of number of branch of treatments 150 kg/ha
MATERIALSAND METHODS was obtained (Table 2). The minimum of number of

branch of treatments control was obtained (Tahle 2)

Greenhouse experiment )
The greenhouse experiment was laid out factoridi wi L eaf dry weight

randomized complete block design with three reptios. Analysis of variance showed that the effect ofgition
on leaf dry weight was significant (Table 1). The
Treatments maximum of leaf dry weight of treatments 2 day was

Treatments included two factors: factor a: watersstin -~ obtained (Table 2). The minimum of leaf dry weigfit
three level: 2 day, 4 day and 6 day and factorrisisted of treatments 6 day was obtained (Table 2). Analydis o

nitrogen in four levels: 0, 50, 100 and 150 kg/ha variance showed that the effect of nitrogen on kaf
weight was significant (Table 1). The maximum céfle
Data collected dry weight of treatments 150 kg/ha was obtainedi@a

Data collected were subjected to statistical amalys 2). The minimum of leaf dry weight of treatmentsaitol
by using a computer program SAS. Least Significantvas obtained (Table 2).

Table 1. Anova analysis of the tagetes tenuifolia affectgdriigation regimes and nitrogen

S.0.v df Plant height Stem diameter number of bnanc leaf dry weight
R 1 24* 0.202ns 3.375ns 0.00007ns
Irrigation (1) 2 861.13* 4.697* 50.583** 4.697*
Nitrogen (N) 3 508.2** 3.980* 191.889** 2.046**

I*N 6 8.417* 0.113ns 7.806ns 0.270*
Error 23 3.246 0.112 3.129 0.100

CV (%) - 7.54 11.48 17.40 21.005

* ** ns: significant at p<0.05 and p<0.01 and msignificant, respectively.
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Table 2: Comparison of different traits affected by irrigatiegimes and nitrogen

Treatment Plant height Stem diameter number ofdbran leaf dry weight
Irrigation regimes
2 day 27.58a 3.52a 12.08a 2.20a
4day 23.00b 2.95b 10.42b 1.35b
6day 21.08c 2.27c 8.00c 0.97c
nitrogen
control 14.89d 2.26d 5.22d 1.02c
50 21.78c 2.60c 7.67c 1.23c
100 26.11b 3.01b 12.22b 1.68b
150 32.78a 3.80a 15.56a 2.09a
Any two means not sharing a common letter diffgngicantly from each other at 5% probability
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