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Figure 1. Location of study area.

St Osesl s bl LeasS i 5 dL
.w\aﬁ&b‘\d_g)q-).}éb.-&w«a

byl 5y 50 S pland 5 K5 Slaseie -\ gl
Table 1. Physical and chemical properties of soil tested.
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Table 2. Climate conditions and rainfall during the growth season of Hashem Abad Station in Gorgan.
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T ) e ) e un g vaporation ]
TS s e S s e SN ggge p Rae MaxWind
oL Average  Average AVEra08  Average  Average Average Speed
Max Min Max Min
1391 34.8 243 29.6 87 57 72 338.1 136.9 252.6 17
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Figure 2. The Farm is under study after grow cotton.
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Figure 3. The form of pipeline sprinkler irrigation.
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Table 3. Analysis of variance affect the performance of different amounts of irrigation water, fertilizers and
cultivars in Gorgan during the year.

. . . 151 e .
T S PR SPOEINEY 3FRIT) 0355 Js s Shee e A}); s mla
The number of bolls per plant  Boll weight  Earliness  Total yield Df?g;?n? Sources of changes
| S5
219.3 0.82 88.1 9151367 2 o
Repeat
- - - - L
376.9 2.95 38185 3200531 5 S
Irrigation (a)
a U=
50.4 0.117 169.5 619999 10
Error a
34,3 0.867™ 136™ 5865796 3 >
Fertilizer (b)
b L
59.6 0.497 196.3 602296 6
Error b
# ool
56.5" 0.221" 77.9% 276434 15 > * Sk
Irrigation*Fertilizer
ab L=
38.7 0.132 75.9 483880 30
Error ab
Kk ok C 3
108.8™ 0.841™ 39805~ 14006930 1 =
Variety (c)
* 5,4 ool
49.6™ 0.492 201.2"  1547612" 5 o0 S
Irrigation * Variety
38.2™ 0.106™ 1106™  78726™ 3 o % 2
Fertilizer * Variety
5% S gLl
46.8" 0.279" 68.4™  413075™ 15 RS
Irrigation™ Fertilizer* Variety
o
55.8 0.201 84.1 818783 48 £
Total Error

.-\M:LVJA )1.3‘;1:.4 Q}Uﬁ rJ& 5 Aoy 0\ Ch.« BE )1.}61401 Q}w slasOlis u.:.:JSA.l ns B o v.bkf«
The numbers in each column and each treated with the same letters are significantly different at the level of 5 percent.
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Table 4. Compare the average yield and yield components under the influence of different amounts of
irrigation water, fertilizers and cultivars in Gorgan during the year.

olS (555 0558 sl STRST) 355 Js s Shes
The number of bolls Boll weight Precocity Total yield
per plant @ (%) (kg ha)
LSJL:J
irrigation
17.4% 4.66¢ 100° 3379°¢ Iy
16° 491°¢ 80.4° 3453 I
21.0% 5.26° 75.9% 3946 I3
20% 5.48 @ 65.3¢ 43622 Iy
25.32 5.522 69.2 3652 Is
25.7° 5.44% 69.4 3910 *° Is
555
Percent of fertilizer
20.2° 5.26% 78.3° 41952 0%
22.2° 5.412 78.4° 3976 33%
20.7° 5.112 745° 3258°¢ 66%
21.9° 5.06% 75.6° 3705 100%
5
Variety
22,12 5.15° 71.5° 4095 2 obts
20.4° 5.27 81.9° 3472° ooV

A Loy 0 cla..«p)s&»dﬁ:;’-l Sl sles o 5 Ogme a po wlin Gy > L oslusd
The numbers in each column and each treated with the same letters are significantly different at the level of 5 percent.
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Table 5. Water use efficiency of Golestan cultivar General state (fertilizer levels 0, 33, 66 and 100% fertilizer
requirement (average of 6 replicates)).

WUE (kg/m®) Y (kg/ha) ET. (mm) s sl
1.05 2770 264.1 Iy
11 3650 3324 I,
1.04 4090 392.2 Is
1.02 4046 4355 I
0.88 4040 4587 Is
0.7 3670 522.7 ls

LGS 5Kle) 6355 55 Aea Vor STV o oo 8 thm)dfdb 0ovVe ('j) ol G e w8 -\ g

Table 6. Water use efficiency of B557 cultivar General state (fertilizer levels 0, 33, 66 and 100% fertilizer
requirement (average of 6 replicates)).

WUE (kg/m®) Y (kg/ha) Et. (mm) ol slesles
1.08 2860 264.1 Iy
0.95 3180 3324 I
0.87 3440 392.2 ls
0.84 3700 4355 Iy
0.75 3450 4587 Is
0.63 3310 522.7 ls
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Figure 5. Water use Efficiency for Irrigation Treatment (B: Golestan A: B 557).
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Abstract

Background and Obijectives: Cotton is a plant that responds to the amount of irrigation water
and irrigation time and due to lack of water in Golestan province, the need for optimal use of
water unit is more than ever before. This will not be achieved except by applying modern
methods of surface irrigation or pressurized irrigation and appropriate management of irrigation
and enhancing of water use efficiency.

Materials and Methods: This experiment was conducted as a split plot design in a factorial
with three replications at Hashemabad Cotton Research Station. Physical and chemical
parameters of soil such as soil texture, bulk density, moisture content of field capacity and
wilting point, soil salinity and soil acidity before cultivation were measured by sampling from
two depths of 0 to 30 cm and 30 to 60 cm. fertilizer requirement was calculated according to
soil test. Irrigation was done before planting due to soil moisture deficit. Planting of two cotton
cultivars was done randomly. During the growing season and before the first irrigation,
sprinkler irrigation system as line source was implemented. Irrigation was carried out based on
the water requirement of Plot |5 to reach the field capacity. During the growth period,
parameters of yield and yield components including plant height, time of the first flowering, and
boll opening and finally the yield were measured. Different amounts of irrigation water
treatments including rainfed to over irrigation as main plots and treatments of different amounts
of nitrogen fertilizer including 0, 33, 66 and 100% fertilizer recommendation as well as cotton
cultivars were considered as subplots.

Results: The results showed that the highest yield (4362 kg / ha) was related to I, treatment and
the lowest yield was obtained from rainfed (without irrigation) with 3379 kg / ha. The yield of
I, I3, 14, Is and I treatments was 2.2, 16.7, 29.1, 8.1 and 15.7%, higher than rain fed (l,),
respectively. Among fertilizer treatments, the highest yield was related to treatment of without
fertilizer application, which was significantly different with treatments of 66% and 100%
fertilizer requirement while the lowest yield was related to 66% fertilizer requirement. In a
research year (2012) due to suitable rainfall in the growing season, cotton plants were
well-grown and any excess water or nitrogen fertilizer accelerated vegetative growth which
ultimately led to a decrease in reproductive growth and Subsequently, reduction in cotton yield.
In terms of earliness percentage, rainfed and 1, treatments were the earliest and the latest
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treatments. Different amounts of nitrogen fertilizer had no effect on earliness percentage. The
highest number of bolls per plant was related to Is and ls treatments, which had significant
difference with I; and I, treatments, but did not have significant difference with I3 and I,
treatments. The amount of nitrogen fertilizer application from 0% to 100% of fertilizer
requirement did not have a significant effect on the number of bolls per plant.

Conclusion: Regarding to results of yield, yield components and saving in water, the best
irrigation treatment was |, treatment. The yield of Golestan cultivar was 17.9% higher than
that of B-557. Water use efficiency in rainfed and full irrigation treatments was 1.51 and 0.81
kg /m® /ha, respectively. The earliness of B557 was higher than Golestan cultivar. Cultivars of
Golestan and B557 were the same in number of bolls per plant.

Keywords: Golestan climate, Irrigation, Rain irrigation, Water consumption efficiency



