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Abstract

Water crisis is one of the most important problems in arid and semi-arid areas such as Iran. Also, in these areas indiscriminate use of nitrogen
fertilizer has had severe environmental consequences. Thus, assessment of plant responses to water stress, the amount of nitrogen and,
estimation of production function for determining optimal use of water and fertilizer is inevitable. The objective of this study was to
investigate the interrelations of yield, irrigation depth and, applied nitrogen fertilizer of Radish (Raphanus sativus L.). For this purpose, the
study was conducted in the College of Aburaihan (Southeast Tehran, Pakdasht, Iran) in 2020. Experiment was arranged based on randomized
complete block design with two treatments of nitrogen fertilizer and irrigation water depths with three replications. In this study the Levels of
irrigation depth were 120% (I1), 100%(12), 80%(13) and 60%(I4) of irrigation requirement the levels of applied nitrogen fertilizer were
120%(N1), 1009(N2), 80%(N3) and, 60%(N4) of nitrogen use requirement. In this study four equations of linear, Cobb-Douglas, quadratic
and transcendental were used to determine the water-nitrogen production function production. The results showed that the quadratic equation
simulates the dry yield of radish with a higher accuracy. The results showed also, the 13 (142 mm) and N2 nitrogen (150 Kg per hectare)
treatments, were yielded the highest yield and irrigation water use efficiency.

Keywords: Production function, Water stress, Water use efficiency, Yield components.
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Table 1. Physical properties of soil in the experimental site

Layer depth (cm) Clay (%) Silt (%) Sand (%) Soil texture FC weight (%) PWP weight (%) Bp (g/cm®)
0-10 15.2 26.6 58.2 Sandy Loam 21 10 1.56
10-20 124 254 62.2 Sandy Loam 22 11 1.46
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Table 2. Irrigation rates in different days for full
irrigation treatment (mm)

Irrigation Irrigation Irrigation Days after
depth event date displacement
15 1 29/01/2020 -
15 2 01/02/2020 3
15 3 04/02/2020 6
15 4 07/02/2020 9
16 5 10/02/2020 12
16 6 13/02/2020 15
16 7 16/02/2020 18
17 8 19/02/2020 21
17 9 22/02/2020 24
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Table 3. Statistical indices of MBE, RMSE and R? for
dry biomass yield production functions

Production RMSE MBE R?
function (kg/ha) (kg/ha)
Linear 454.27 -5.67 0.37
Cobb-Douglas 443.78 -3.25 0.41
Quadratic 264.88 5.09 0.79
Transcendent 438.71 -10.70 0.43
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Table 5. Comparison of average gland diameter and
water use efficiency of radish in different irrigation
and nitrogen treatments
Nitrogen Irrigation Water use efgiciency Gland diameter

treatment treatment (Kg/m®) (mm)
Iy 12731y 248 efgh
N I, 1.706 cd 26.9 def
! I3 2.349b 314b
I 2.256 b 21.3j
Iy 1.581 de 25.5 efgh
N I, 2.136¢ 27.7 cde
2 Iy 2.987a 34.4a
Iy 2.685 ab 229ij
Iy 1.098 gh 24 4 ghi
N I, 1.464 de 26.4 defg
3 I3 2.092¢c 29.8 bc
ly 1.763cd 19.0k
I 0.861h 23.9hi
N I, 1.171g 26 defgh
4 Iy 1746 ¢c 28.2cd
I 1.364 ef 15.611

Different letters in each row indicate values significantly different at P <
0.01 according to a Tukey test. N1, N2, N3 and N4 represent 120, 100, 80
and 60 percent of nitrogen requirement, 11, 12, 13 and 14 represent 120,
100, 80 and 60 of irrigation requirement.
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Table 4. Results of analysis of variance for yield and
yield components of radish

. Freedom Gland Water use
Variation resources ) o
degree  diameter  efficiency
Irrigation 3 261.397 2727
Nitrogen 3 37.83" 244"
IrrigationxNitrogen 9 5.28" 0.05™
Measurement error 32 0.60 0.008

-

**: Significance at 1% of probability level, ns no significance.
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