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Abstract

Water restriction is one of the main inhibitors of crop production. Therefore, choosing a superior and superior strategy is essential for making
water in its design. For this purpose, an experiment was conducted in a split plot in a randomized complete block design with three
replications at the Semi-drainage Research Farm on roselle. Treatments included four levels of irrigation water (120, 100, 75 and 50% of
plant water requirement) and three levels of potassium fertilizer (100, 75, 50 and 25% potassium). The purpose of this research is to estimate
the production capacity, index calculations, and water intake. The best sour tea production function was selected from four production
functions (linear, logarithmic, quadratic, and transcendental) based on the lowest error statistics. In order to investigate the separate and
combined effects of potassium fertilizer and irrigation water depth from end production to depth of irrigation water (MP1), end production to
potassium fertilizer (MPk), final ratio of technical alternative rate to potassium fertilizer and irrigation depth (MRTSI, k), final production
value for irrigation water depth (VMPI) and final production value for potassium fertilizer (VMPk) were used. Final production index was
1.4 for water depth at minimum depth of irrigation water (MPI) and its value for maximum irrigation depth was -0.86 kg/cm depth. It was
water. The final production index for minimum and maximum potassium fertilizer consumption was 3.92 kg and 3.77 kg, respectively. The
results also showed that by applying irrigation under water limitation conditions, the optimum depth of water consumption compared to the
maximum depth of water use at levels of 75, 121.5 and 150 kg potassium fertilizer were 13.29, 14.34 and 1.1, respectively. It has reduced
water consumption by 13 cm. As can be seen, increasing the potassium fertilizer up to 75% resulted in more water savings. The use of
potassium fertilizer can reduce the damage caused by drought stress in roselle.

Keywords: Deficit Irrigation, Final Production Index, Final Production Value, Replacement Rate Ratio.
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Table 1. Some Physical and Chemical Properties of Research Farm Soils

Depth of sampling P (ppm)  Organic carbon (ppm) K (ppm) EC (dSm?) pH Soil texture Clay (%) Sand (%) Silt (%)

0-30 4.6 0.72 280 21 7.6  Sand lom 9 49 42

30-60 5.7 0.68 231 25 7.8 Sand lom 12 48 40

Table 2. Chemical Properties of Irrigation Water
Anions (meglit?) Cations (meglit™) EC
Water sample So” ] HCO™ K Na Mg Ca R (dsm? pH
S1 1.6 0.6 4.1 0.06 2.6 12 1.8 2.1 0.7 7.6
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Figure 1. Chart of regression of measured and predicted values of roselle performance

Table 3. Calculated statistical parameters for evaluating the validity of water-fertilizer-yield functions

Function type RMSE EF ME CRM R’ Average rank Final rank
Linear 11.49 (4) 0.22(4) 112.5(4) 0.05(4) 0.54(4) 4 4
Logarithmic 6.91(2) 0.29(3) 88.4(3) -0.04(3) 0.89(2) 2.6 3
Motaali 7.05(3) 0.33(2) 77.2(2) -0.01(2) 0.83(3) 24 2
Quadratic function 2.7(1) 0.67(1) 26.2(1) -0.009(1) 0.97(1) 1 1

Table 4. Coefficients of water production, fertilizer, yield functions

Production Function Parameters o Bs B, Bs Ba Bs Statistics f

Amounts 38.3 11 2.2 -0.01 -0.001 0.015 63.12"

**: The significant of the function at the level of one percent
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Figure 2. Changes in the relative loss of dry performance of roselle versus relative loss of water consumption
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Table 5. Final yield indicators roselle performance

Variable Input Domain Index Dry performance
Changes of roselle
Min=72.8 14
I(cm) Max= 182 MPI(kg/cm) -0.86
Min=75 MPK 3.92
Kkg/ha)  pjax=150 (kg/kg) 3.77
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Figure 3. Changes in yield of roselle relative to the amount of irrigation water and potassium fertilizer
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Table 7. Optimal depths of index at different levels of
potassium fertilizer

The amount of potassium Optimal depths of index (cm)
fertilizer (kg/ha) Wi Ww Wel Wm

75 1075 96.71 99.76 110
112.5 1305 120.66 13235 135
150 1615 1519 157.66 165
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Table 6. Values of evaluation indices using

experimental averages of irrigation water and
potassium fertilizer

Type of index Yield of roselle

-

MP,(ton/cm) 0.9
MPx (ton/kg) 3.1
MRTS |k (cm/kg) 34
VMP, (RLS) 450000
VMPK (RLS) 1550000
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