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Introduction

The global population is currently estimated to exceed 8 billion and is projected to reach approximately 10
billion by 2050. To meet the food demands of this growing population, global food production must increase by
about 70%. However, several challenges hinder this goal, including changes in agricultural land use,
environmental issues, declining soil fertility, water resource shortages, and the slowdown in yield growth of
major cereals over recent decades. These challenges undermine the possibility of doubling global food
production within the mentioned time frame. Therefore, strategies to increase yield potential and reduce the yield
gap are critical components of achieving sustainable food security with minimal environmental harm. The yield
gap is defined as the difference between potential yield and actual yield, which often exhibits significant
variability. Inadequate agricultural management practices, such as improper planting dates, suboptimal seed
rates, insufficient plowing, improper fertilization, nonuse of herbicides, and inefficient irrigation, are the main
contributors to yield gaps in grain production.

Materials and Methods
This study was conducted to estimate the yield gap, identify the factors contributing to it, and determine the
contribution of each factor in Lorestan province, covering counties with varying climatic conditions, including
Khorramabad, Durood, Kouhdasht and Nourabad. For this purpose, management information from 240 irrigated
wheat (Triticum aestivum L.) farms was collected during the 2022-2023 season. The yield gap was determined
using the comparative performance analysis (PCA) method.

Results and Discussion

©2023 The author(s). This is an open access article distributed under Creative Commons

Attribution 4.0 International License (CC BY 4.0), which permits use, sharing, adaptation,
BY

distribution and reproduction in any medium or format, as long as you give appropriate
credit to the original author(s) and the source.

4. https://doi.org/10.22067/agry.2025.89658.1212



http://agry.um.ac.ir/
https://agry.um.ac.ir/journal/about?lang=en
https://orcid.org/0009-0007-9930-5291
https://orcid.org/0000-0002-6941-4047
https://orcid.org/0000-0001-8810-1399
https://orcid.org/0000-0001-5324-260x
mailto:afshin.soltani@gmail.com
https://doi.org/10.22067/agry.2025.89658.1212
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.22067/agry.2025.89658.1212
https://doi.org/10.22067/agry.2025.89658.1212

VEF Hle doylods AV ol ((6559LiS (wlbisd pgo 4y p25 \¥#

The results showed that the average yield in the surveyed farms in Khorramabad, Doroud, Kouhdasht, and
Nourabad county was 5002, 5563, 4183 and 3333 kg.ha, respectively, With improved management, these
yields could potentially increase to 10936, 11815, 6218 and 10936 kg.ha. Based on the findings: in Nourabad,
the most influential factors in the yield gap were the amount of phosphorus fertilizer used (1004 kg.ha), number
of plowing operations (320 kg.ha), amount of manure used (60 kg.ha') and harvest date (202 kg.hal). In
Kouhdasht the yield gap was primarily due to the number of irrigations (1049 kg.ha'), nonuse of pesticide (353
kg.hal), use of the Kouhdasht variety (463 kg.hat), and lodging (170 kg.ha). In Doroud, the use of Talaee
variety (1951 kg.ha'), number of top-dress fertilizer applications (1598 kg.hal), inclusion of corn in crop
rotation (1083 kg ha*), farmer's background (826 kg.ha*), nonuse of herbicide (82 kg.hal), and farm area (469
kg.ha). In Khorramabad, sugar beet rotation (3246 kg.ha), number of irrigations (1269 kg.ha™), planting date
(841 kg.hat), pre planting irrigation (463 kg.ha), nonuse of herbicide (40 kg.ha), lodging (74 kg.ha™*) were
identified as key contributors to the yield gap.

Conclusion

The yield gap ranged from 1587 kg.ha! (32%) to 6252 kg.ha! (53%). The main factors contributing to the
yield gap due to suboptimal management included the frequency of top-dress fertilizer applications, number of
irrigations, crop cultivar selection, crop rotation practices, herbicide use, pest and weed control, as well as the
amount and application methods of chemical fertilizers. The achievable yield gap across the studied climates and
counties was estimated to range from 1,586 to 5,002 kg.ha™'. Assuming an average achievable yield gap of 3000
kg.hal, and considering the area under irrigated wheat cultivation in the province, optimizing management
practices could result in an annual wheat production increase of 148488 tons. This increase corresponds to
approximately 80% of the province’s irrigated wheat production and 42% of its total wheat production. Since
variables such as crop rotation, use of appropriate cultivars, number of irrigations, number of plowings, and
planting date have a greater impact on the yield gap, optimizing these factors can significantly boost irrigated
wheat yields. Considering the cost—-income ratio, such optimizations would also be more profitable for farmers in
the studied counties.
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Fig. 1- Relationship between estimated yield and actual yield in Kouhdasht (a), Doroud (b), Khorramabad (c) and Nourabad
(d) Counties
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Table 2- Quantification of wheat yield gap in Kouhdasht county and the contribution of each variable in the model

Joesa Cu o AS 450 33 b 5 p5 05101 p3lie Joe b ssddmwlxe p0lie 5yShos M5
Coefficient _Values measured in the field Values calculated by the model  Yield gap KW
Variable Ry Calo il gl ,lado
Average Optimum Average Optimum Value Percentage
Bee o2 4740.98 1 1 4740.98 4740.98 - -
Intercept
Cudans "’3)_ -1157.36 0.4 0 -463 0 463 23
Kouhdasht variety
. de"u“ S 139.89 55 13 769.39 1818.56 1049.17 52
Irrigation number
“5“5| 682.19 0.483 1 329.50 682.19 352.69 17
Pesticide
i -1023.98 1.66 1 -1194 -1023.98 170 8
Lodging
55kt - - - 4183 6218 2035 -

Yield
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Fig. 2- Contribution of key factors to yield gap formation in Kouhdasht county
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Table 3- Quantification of wheat yield gap in Doroud county and the contribution of each variable in the model

A8y 50 33 B 5 p5 05101 p3lde Joe b saddamwlxe yolie 5,Shos Y5
goesy) o Values measured in the field Values calculated by the model Yield gap
Variable Coefficient JRvCe] ) olho oSNl NI Sae KW
Average Optimum Average Optimum Value Percentage
boe Sl o2 1450.16 1 1 1450 1450 - -
Intercept
3ygliS” il 31.09 24.43 50 729 1555 826 13
Farmer's background
desje colue 1129.73 451 0.9 586 117 469 8
Farm area
e “'”51'? 1224.98 0.116 1 142 1225 1083 17
Corn rotation
e 2 2018.09 0.03 1 67 2018 1951 31
Talaee variety
S s 358 dlass
1183.73 1.65 3 1953 3551 1598 26
Top dress number
ol ol e 910.85 0.73 1 668 911 243 4
Well water
”‘5“&1; 1221.52 0.93 1 1140 1222 82 1
Herbicide
> - - - 5563 11815 6252 -

Yield
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Fig. 3- Contribution of key factors
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Table 4- Quantification of wheat yield gap in Khorramabad county and the contribution of each variable in the model

A8 )30 43 D 505151 yalie Je b sadiamolone plie 5,Shos Y5
gues o Values measured in the field  Values calculated by the model Yield gap
Variable Coefficient Sl olho oSl NI JEEN KW
Average Optimum Average Optimum Value  Percentage
boe Sl e 670.85 1 1 670.85 670.85 - -
Intercept
s gl 3357.35 33 1 110.79 3357.35 3246.55 55
Sugarbeet rotation
dk*ifL)ﬁy'gg]
T 841.34 45 1 378.6 841.34 462.74 8
Pre-planting water
<3 @) 33.04 4155 67 1373.88 2214.12 841.36 14
Planting date
i ‘5_)‘“*1 S 331.07 5.166 9 1710.35 2979.71 1269.36 21
Irrigation number
“"w’b 2359.81 0.983 1 2319.69 2359.81 40.11 1
Herbicide
i -1487 1.05 1 -1561.35 1487.21 74.23 1
Lodging
> - - - 5002.39 10936.21 5933.82 -
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Fig. 4- Contribution of key factors to yield gap formation in Khorramabad county

sl dplote 5y Slas M gy 5,Slas Us 1S 53 p,55LS VOAS
Jrelge 290 43,8 a3 letd b5 5 Sloe o lgiea,
5 Fdsiz 0 Joelse ) 51 S 5 e 5 3, Sdae o 0203801
FY) (Bmae yawd 35S (ol puaie .ol o odby lis & JSS
e g (Ao )d W) il Fu,b (doyd Vo) o5l dlass (s

M )3 S50 Jelse cnimte 31 (103 o) odbibypme (58 358

ot gl (adly 3, Slos g 0a b3yl 5, Slas oy lal

£ 55 YO (RMSE) Lot ey (555 i /O S
(d =Y USKS) wib e (dopn VY Clialin 1SSk duo ), 4
FYor g ¥YYY dc)io p0 o dodalin 0y Slos Slas g S0
oo L osanslone 3,Shae Shis 5 Sk 5 5o 2 ¢ 55kS
saimd i 48 LS 55 p)Se kS TR o VYT Ll i iy



VFeF Hle oylods Y ol ((6559Lis wlich pgr 4y yis \OA

Sowd Hlade a S ol i gl byw cuiS wyy g Caol L L2y 3 Slas
Nehbandani et ) a_sb e 5,Slas S5 jl 20)3 YY Jole 5 pa0 sl 3, Shoe M5 1y ) it yinud 395 B puao e

o 5 0ol sl 45 Bl e S )3 o SelS YO 5 yao Y

100%
— 90%
©
= 80%
<
= 70%
E B Manure
= 60%
g Harvest date

4 0,
= 20% HPlow number
2 .
& 40% m Phosphorous fertilizer
g 30% m Actual yield
e 20%
S
U 10%
0%

1

i35 b s 59 35Kkas Y oyl o Jalgs 31 St 2 it ~0 S

Fig. 5- Contribution of key factors to yield gap formation in in in Nourabad county

Jo )3 paiio yi oo 9 3Ty (liws poeal )3 @5 3 Shas W 500 (65w 508 £ Jgun
Table 5- Quantification of wheat yield gap in Nourabad county and the contribution of each variable in the model

A8 )50 43 Db 8 5 0511 yalie Je b sadsamolone palie 3 Shos W5
goesy) o Values measured in the field Values calculated by the model  Yield gap
Variable Coefficient ke yllao oSl ollao slado Lo yd
Average Optimum Average Optimum Value Percentage
boe Jl o2e 4229.23 1 1 4229.23 4229.23 - -
Intercept
— 237.48 165 3 291.85 712.46 3206 20
Plow number
Py ’L\i“_ 4.309 17 250 73.23 1077.25 1003.99 63
Phosphorous fertilizer
e -59.86 1 0 -59.86 0 59.86 4
Manure
sy oyl 13
-12.46 103 87 -1301.9 -1099.7 202.24
Harvest date
> - - - 3332.55 4919.26 1586.71 -
Yield
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Table 6- Comparison of quantified yield gap results across the studied counties

Jawily 3 ,Sos 3 Sl (il 5,Shos Y&l 5,Shos Y ao >
Potential yield (kg.ha) Average yield (kg.ha!) Yield gap (kg.ha') Yield gap percentage
by 4919 3333 1587 32
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