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3. Global Yield Gap Atlas (GYGA)
4. Agricultural Production System sIMulator (APSIM)
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1. Exploitable Yield
2 Exploitable Yield Gap
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Table 1- Agricultural managements carried out in the studied farms of Abarkoh
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o Lo . 99 =il gl e giep 9 Aleal o5
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a0 . o s a0 . 339755 < paso o3l
Geographic Irri. No.-Water . Planting Date- C
Farm Coordinates Volume Entering Biannual Seed Rate Cultivar N. Split Times- Summer and
Num. Rotation (Kg/ha) Applied N. Autumn Plough
Farm (m°/ha)
(Kg/ha)
pass-tal SRR 05k 9 bty
1 N 31.18, E 53.27 8-7448 250 3-95
Fallow-Wheat 1 Nov.-Talaee Summer and fall
oS- i Ol LT sl 05l g ailiwnli
2 N 31.19, E53.28 7-7503 250 . 5-120
Fallow-Wheat 6 Nov.-Sistan Summer and fall
f.w‘—d:.ﬂi QW—QU Jilsl 055l ¢ asliwal
3 N 31.01, E 53.36 9-8124 250 . 3-115
Fallow-Wheat 23 Oct.-Sistan Summer and fall
QS - (Azigs) g | _
P Ol o anly 53k
4 N 30.98, E 53.41 8-9118 Fallow(Alfalfa)- 250 . 2-115
6 Nov.-Sistan Fall
Wheat
pAS-dzdg QL;..%..J—QL[! Lalyl 055k ¢ sl
5 N 31.18, E 53.27 8-8816 230 . 2-92
Alfalfa-Wheat 6 Nov.-Sistan Summer and fall
oS- o S T gl 053 5 wlbtanls
6 N 30.95, E 53.36 8-6786 250 . 2-115
Fallow-Wheat 23 Oct.-Sistan Summer and fall
paS-pass S0kl bl 05k g bty
7 N 31.05, E 53.33 9-8882 210 3-115
Wheat-Wheat 6 Nov.-Barzegar Summer and fall
paS-gia| Qb el 2l 03l 5 Al
8 N 31.17, E53.28 7-5861 250 . 2-115
Fallow-Wheat 21 Nov.-Sistan Summer and fall
poiS il Sbmobl gl o5k
9 N 31.00, E53.11 8-7721 200 i 1-115
Fallow-Wheat 23 Oct.-Narin Fall
paiS | Ot LT gl o5l
10 N 31.00, E 53.17 9-11036 200 . 1-115
Fallow-Wheat 23 Oct.-Sistan Fall
posS- el P95 e syl o5l
11 N 31.01, E53.18 11-10662 200 2-230
Fallow-Wheat 7 Oct.-Roshan Fall
A1 sl gl (b o3 bl 50 pusS 8 Shos g ugi o)l o «2oiS 3 gelan =Y Jgio
Table 2- Cultivated area, wheat production and yield in Yazd province during 2014-2021
Jw afF-1ray A0-1Ya¥ ar-1van ay-1yas AA-\Yay 43-1Y4A 1fee-1vaq
Year 2014-2015 2015-2016 2016-2017 2017-2018 2018-2019 2019-2020 2020-2021
oS ) gl
. 13325 12150 11200 9767 10337 9100 9100
Cultivated Area (ha)
RW
. 40219 39494 41114 37636 34181 35035 --
Production (Ton)
>, Sles
3018.3 3250.5 3670.9 3853.4 3306.7 3850.0 --

Yield (Kg/ha)

Source: Agricultural Statistics
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Y=6254.79+1601.39x1+22.72x2+159.09x3+679.08x4+1
9.17x5+837.66x6-135.37x7+1051.03x8 (Valaly)
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Table 3- The effect of selected variables based on regression results on wheat yield gap in Abarkouh

JUELH) o Je j0 it jlade Jae b Jol> 5,Slae o Shee als
Variable Coefficient Variable value in model Yield by model Yield decrease
Sbe  wollae jlaie Sils oslhas e IRV KW
Mean Desired Mean Desired Amount(kg/ha) Percent
amount amount
fae 5l 25 -6254.79 1 1 625479 -6254.79 - -
(Y) Intercept
ot A S e 1601.39 1.64 2 2619.87 3202.78 582.91 12,51
(x1) Bed Management
ol b 2272 36.91 45 838.59 1022.40 183.80 3.94
(x2) Planting Date
05955 Jads 159.09 2.27 3 361.13 477.27 116.14 2.49
x3) N. Split
solal olads 679.08 8.36 10 5677.11 6790.80 1113.69 23.90
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Total
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Figure 1- The proportion of agricultural management variables on reducing of the yield in investigated farms of Abarkoh
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Table 4- The effects of yield components on the yield gap using the fitted model in the investigated farms of Abarkoh
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Abstract

Introduction: Feeding the Iran’s over than 90 million people has been recognized as one of the most
important challenges of country in 2050; so we need to increase yields of crops in cultivated areas.
Mostly the actual yields obtained by farmers are less than the potential yields of the region, due to
management, climatic, nutrients, soil properties, weeds and/or other living and non-living stress
factors. The differences between these potential yield levels and actual farmers’ yields define the yield
gaps, and precise spatially explicit knowledge about these yield gaps is essential to guide sustainable
intensification of agriculture. The goal of this experiment is finding of limiting factors that affected
the wheat yield and then reduce the yield gap between potential and actual yields of farmers in the
fields of Abarkooh city located in Yazd province.

Materials and Methods: Eleven wheat farms were selected with the coordination and consultation
of agricultural service centers in different regions of Abarkooh counties. Soil samples were prepared
from all farms before planting. All agricultural operations performed by farmers such as tillage
methods, planting date, cultivars used, seed rate, cultivation area, crop rotation, fertilizers used and
fertilization time, irrigation operations, pest and disease control, weeding and/or spraying herbicide
and harvest methods were noted or measured. At the end of tillering phase and harvest time, soil was
sampled and its nutrients, organic matter and salinity were determined. At harvest time, samples were
taken from different parts of the field by one square meter plots and 10 plants were randomly selected
to measure yield components. The farmer’s performance with the combine was also recorded based
on the farmers’ claims and the approval of the local expert. Nitrogen, phosphorus and potassium levels
were measured in grain, straw and soil after harvesting operation. Meteorological data were collected
daily from the Abarkoh weather station. The potential yield of region was calculated using regression
model and the difference between obtained yield and potential yield was considered as yield gap.
Eighty percent of potential yield is also considered as exploitable yield. Using step-by-step regression,
the most effective factors in yield reduction were identified and a suitable regression model was fitted
for these variables against grain yield. Then, the degree of influence of each variable was determined
using Comparative Performance Analysis.

Results and Discussion: The results showed that the average yield obtained from these farms was
5040 kg/ha and the yield gap was 4659 kg/ha, of which 2721 kg can be attainable. The order of the
importance of agricultural operations in reducing yield in the form of insufficient number of
irrigations (24 percent), lack of crop rotation with pulses (18 percent), low consumption of nitrogen
fertilizer (16 percent), the method of preparing the cultivation bed and plowing times (12 percent),
lack of manure fertilizer consumption (12%), improper weed control (11%), improper planting date
(4%) and insufficient nitrogen split (3%). The analyze of grain yield components also showed that
the share of the number of spikes per square meter, number of seeds per spike, 1000 kernel weight
and harvest index in yield reduction are 39, 24, 12 and 25% respectively.
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Conclusion: Based on the results obtained , we can to define an optimal crop management : enough
irrigation (10 times), rotation with legumes, use enough nitrogen fertilizer, use animal manure to
increase soil organic matter, plowing in summer and autumn, weed control, proper planting date and
Nitrogen split 3 times. Considering that management factors mentioned above have mutual effects on
each other and cannot cause a significant yield increase alone, therefore, in order to have a successful
agriculture, it is necessary to act on the basis of a suitable management package.

Keywords: Agronomic management, Potential yield, Production restriction factors, Yield gap



