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Figure 1- Location of study area



WAA g syl (005958 ) ojlod FF al> (S gl ay s VY

ialojl 3y90 S orlonnd 9 (S b Olaseiio Y Jgir
Table 1- Physical and chemical properties of soil tested

9 Casby @‘” w’% ; 039
= . <€l cas,b . -
SB sos S cal PR . e gasn ] 3T
D . (%) (%) 2l - Salinity
epth (cm) Texcure soil ; S Acidity ”
Weight moi Weight : (ds/m?)
ght moisture . Density
moisture b
pw.p FC (g/em?)
0-30 e 09 14.2 3.28 152 7.7 11
(Silty clay loam)
30-60 e o) 09 14.4 5.28 1.48 7.7 1

(Silty clay loam)
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Figure 2- Plan schematic Project
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Table 2- Water intake amount including total irrigation and effective rainfall (mm)

Treatment jloy I

12

I3 l4 Is le

332 392 435 458 522

Cultivars 43,  (Reff)
Golestan k.5 264
B557 264

332 392 435 458 522

bl O g (o len YEF) y330 (S5l Jolis s ool O e
The amount of water provided includes effective rainfall (264 mm) and irrigation water
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Table 3- Information about the amount of water given

O pds 2o DF SS MS F
Total J 143 198235.8 - -
Treatment . 5 191860.2 38272 830.56>>

Error ol 138 6375.6 46.2 -
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Table 4- Grain yields (contents of the inside of the boll, including grain and seed), broken down by variety for experimental
treatments

Water treatment i sl ,lowi

OladS o8, l1 (PSR PR PR P
Golestan cultivar (Reff)

70 55 Fertilizer 295 387 442 476 411 392
733 >58 Fertilizer 262 367 396 451 425 415
766 555 Fertilizer 242 321 370 417 371 3.02
7100 s, Fertilizer  3.07 3.84 429 442 410 361

BOYG b,
B557 cultivar

70 55 Fertilizer 255 3.09 346 411 395 3.89
733 ss Fertilizer 292 324 3.67 373 356 353
766 58 Fertilizer 290 315 327 341 3.03 275
7100 s, Fertilizer  3.05 324 337 353 325 3.12
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Table 5- Equation coefficients of production functions and explanation of Golestan cultivar

Y = AX"+BX+C
Treatment ,log A B C R
7.0 545 Fertilizer -0.00005 0.051 -6.349 0.90
733 545 Fertilizer ~ -0.00004 0.0408 -5.0468 0.96
766 >4 Fertilizer ~ -0.00007 0.0557 -7.707  0.90
7100 >, Fertilizer  -0.00006 0.0494 -6.399 0.96
T‘gltsal -0.00005 0.0463 -5.691 0.88

00V o8y (i 9 g @ilgd OYlae il pd =T Joua

Table 6- Equation of coefficients of production functions and explanation of digit B 557

Y = AX"+BX+C
Treatment ,loy A B C R
7.0 »5 Fertilizer -0.00003 0.0256 -2.520 0.92
7.33 > Fertilizer ~ -0.00002 0.0206 -0.960 0.92
766 >4 Fertilizer ~ -0.00003  0.0223 -1.006 0.82
7100 5,5 Fertilizer  -0.00002 0.0151 0.342 0.75
T:);ltzl -0.000009 0.0092 1.056 0.84
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Table 7- Values of water sensitivity coefficients and coefficient of explanation of two cotton cultivars (Golestan and B 557)

Y=Ky X
bS5, 00YC f,
Golestan cultivar  B557 cultivar
Treatment ,lo Ky R’ Ky R"
7.0 55 Fertilizer 1.066 0.70 1.242 0.73
733 58 Fertilizer 1.81 0.78 1.218 0.72
766 54 Fertilizer 1.319 0.64 1.277 0.78
7100 >4 Fertilizer 1.059 0.74 1.168 0.73
e 1.187 0.73 1.27 0.71
Total
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Introduction: Deficit irrigation is a management strategy for increasing water productivity. The yield loss
can be compensated by saving water consumption under deficit irrigation. Increasing water productivity is a key
factor in removing the biggest challenge facing the agricultural sector in water-limited areas, which means less
water production. In order to achieve this, awareness of the relationship between water and yield, known as
production functions, can be of great help in this regard.

Materials and Methods: An experiment was carried out on a plot of 96 x 30 x 30 m2 based on a plot in a
factorial arrangement in three replications. The main treatments consisted of six main hydrothermal treatments
(0%, 33%, 66%, 85% 100% and 125% water requirement) and sub-treatments including four levels of
fertilization (0%, 33%, 66% and 100% fertilizer requirement), and two cultivars named Golestan and B 557.
Furthermore, the irrigation planning based on soil moisture discharge ranged from 5% to 70%. In this
experiment, single branch sprinkler irrigation system was used, therefore 144 plots (6 water x 4 fertilizers x 2
digits x 3 repeats) were, created on the sides of the pipeline. On each cropping line, 20 cm spacing on each row
and at a row spacing of 75 cm were cultivated. For each plot, the dimensions were 2.5 x 2.3 m (2.5 m in the
direction of irrigation, and 3 m along the irrigation line). Soil samples were collected from each depth of 0-5, 20-
20, 20-40 and 40-60 cm before each irrigation. The moisture content was determined by weighing method.
Based on the physical properties of the soil (bulk density, percentage of moisture content in field capacity and
wilting point), effective depth of root and field management (MAD) 60-70% (based on previous studies), the
depth of irrigation water was calculated. 40% of N-fertilizer application was carried out prior to sowing and the
remaining N-fertilizer was applied from flowering stage with first irrigation and based on different treatments.
The irrigation time was determined by dividing the irrigation water depth by the intensity of the sprinklers. 6l
treatment due to the close proximity to the sprinklers received the largest amount of water and treatment 11
received the lowest amount of water (rain) as it was situated outside of the spray nozzle radius. From the
beginning of planting, the irrigation program was carried out according to the amount of soil moisture at the
irrigation time of the 51 treatment (100% water requirement). Therefore, it is expected that treatment 61 has
received water more than water requirement. The total amount of water received by each row of crops during the
growth period was measured by placing a water collecting canal mounted on a tripod to a height of 1 meter.
After irrigation, by using cylinders the depth of water collected in the cans was measured. Due to wind blowing
during the day, irrigation was carried out at night, to maintain the uniformity of water distribution. The final
harvesting operation was performed for all treatments and replicates on first and second of November. a
relationship and the corresponding regression coefficients were obtained between the irrigated yield and the each
cultivar and fertilizer level separately, .

Results and Discussion: The quadratic relationship was determined between the yield and the applied water.
The coefficients values of the quadratic equation of production function were calculated for each fertilizer
application and cultivars and were showed in Tables 5 and 6. The yield functions of cotton cultivars versus
applied water were in the form of a second-order quadratic with a downward contraction. Initially, the gradient
of the graph was high and then its intensity decreased indicating that water efficiency is much higher in
irrigation. In addition, by increasing the amount of irrigation, the amount of the product reached to the peak
value, and since then, a yield reduction was observed as applied water amount increased owing chiefly to N-
leaching. The sensitivity coefficients for Golestan cultivars and 557 B were calculated at four levels of fertilizer
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according to the Doorenbos and Kassam formula. The average sensitivity coefficient for Golestan and B-557
was 1.18 and 1.27, respectively.

Conclusions: It can be concluded that the Golestan cultivar is less sensitive to water shortage as compared
with B-557. These results can be used to optimize water use under water constraints.

Keywords: Cotton crop, Crop sensitivity to water ratio, Production function



