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Introduction: Wheat is one of the most important plant affecting human life due to various
application. Diverse management practices of farmers is caused the potential of the agricultural
lands are often not optimally utilized, resulting in low yields per unit area. The comparative
performance analysis (CPA) method effectively estimates yield differences based on the
potential of the land and the yield resulting from farmer’s management. This study was planned
and implemented to investigate the yield gap and its contributing factors in the irrigated wheat
fields of Azna county, Lorestan province, Iran, using the CPA method.

Materials and Methods: In this study, data from 74 irrigated wheat farms in Azna county were
used to estimate the yield gap and its contributing factors through the CPA method. The data
from the wheat fields were collected using a questionnaire including farm characteristics,
planting, maintenance, and harvesting operations. Topographic and soil information for each
wheat field were also obtained from the GIS-prepared layers based on their geographical
locations. To determine the yield model (output), the relationship between all measured
variables and yield was examined using stepwise regression analysis with SAS software.
Finally, using the derived production equation, the yield gap and its contributing factors, along
with the share of each, were identified.

Results and Discussion: The results of this study showed that the minimum and maximum
observed yield of wheat fields were 2500 and 8500 kg.ha', respectively, with the average of
5943 kg.hal. Also, the average, minimum and maximum yield estimated by the model were
5906.62, 3248.22 and 11289.24 kg.ha™?, respectively, and the total yield gap was 5382.62 kg.ha"
L. The correlation coefficient between the estimated yield and the actual yield of farmers was
0.81, and the residual root mean square (RMSE) and the coefficient of variation (CV) of the
model were obtained 842.71 kg.ha' and 14.27%, respectively. The analysis of the factors
contributing to the yield gap indicated the role of six variables, including low organic matter in
the soil (26.8%), lack of row planting (3.60%), low seed usage (10.96%), reduced number of
irrigations in the fall (18.88%), reduced amounts of nitrogen applied as top-dressing fertilizer
(17.28%), and untimely harvesting (22.43%), in creating the yield gap in irrigated wheat fields
in Azna county.

Conclusion: This study confirms the acceptable capability of the CPA method in estimating the
yield gap and the factors affecting it in the wheat fields of Azna county. The results showed that
with timely, targeted, and intelligent management, the yield gap can be reduced by
approximately 48%. Implementing appropriate crop rotation, managing wheat and other crop
residues, use of animal manure, promoting the use of row planters and providing them to
farmers, managing seedbed preparation, selecting suitable varieties, and strongly recommending
fall irrigation, soil testing to determine appropriate nitrogen fertilizer levels, and distributing it
according to the growth stages of wheat, along with precise planning to avoid overlap in spring
crop cultivation with wheat harvesting and timely entry of harvesting machinery into wheat
fields are recommended to reduce the yield gap based on the influencing factors.
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25% ranges between observed and predicted yield.



VE ¥ /o lez oylads [p20 35 090 [ Ola b

Ul ol s sl jp0aS 50 Qi 2 A5 Jalse g0, See DS o)

SB I ook
adgi Jae lawg o Sles caiSagaoe Jolse gy
U3l gl st 2l slo)lipasS 5o CPA (3g)a) ondangs
o, YEA S obwl b S JT eole a5 ols ol
2 b i GSe e p,5LS VEFAIFE Jolae
(\” J&w 9 \ de}) R KPR o (.SLQ)""“"’ Oy
G105 o olypaleS sl lipacs T ools &l s anals
3 e 36 L JT osle 09 do s VY Sk b ST
5 bt (Said oSy v 5 2l NS
Solaly olS 5 Shoe S9nn 53 (oote B S Sujels
Khajehpour, ) s cuw; lase lae> g (55,08
cooddl Ll 5l 5l 093 S5 T sole ()ljee (2013
5 Olpl s Gly el (oly; S 9 S la Sy
MM}JW‘OMW%@WB&M&LA
3 G 4S5 )ebar wils Gslhas lai S T osbe
ool s olpl s S 5l asys AF 4 $Y
Shahbazi & ) seue ao,0 V0 § SO 5l 50S cud pa
2 =y s JIesle e (Besharati, 2013
PRRE I CRWARR V) SARCERYIA GRS CRRN CON IO
Gls BY¥s alex Sl el)) Copae 5 2l Cosde
Sldlls o (Pourhadian, 2024) sileas olgie JT ool
ST osle CPA g, SaSay o ,Slee M LYo b))l
VPN oo, VYV oSk M5 obmyl el S
Ol A (b ol puiS gl 50 (LS 0 ) S5lS
&sxo,0 VY/AY 5 «(Nobatiani et al., 2020) .L..J8
YE-IVO) sao,s WY (LSe o p,5sLs VAL
39 2, 5sLS YVE/F4) oo, VIIVA 5 (LS o o, 56l
Ol )0 Zrd 5 wiloy i Sl jo i pa (LS
¢ (Bagheripour et al.,, 2024) o 55 ol,S
£5 0 2255 b a,Shoe Mo p lagy] 3l line 5 350 Jelge
L oiagp onl o S JToske b oljme DS
iyslaS Cupie g ool Ll 5l 250 Kos lallas
a5 Uyl ol g 5o 0,Shee W pals sliwl, yo .ol
3 oolatwl e i yo OV game Ll Cu e ¢ Jad>

ol 53578 658 (I S3sS plos 5 (ol 055

Yvo

8 ySdbos M

53l ol 5 ,5es Jow syl 5l ol gl
oS O Slae 1Sl g ASlas (Plas a5 ol lis
s VYAUYE XYFANY Csja Joe dawg odios)
oSlee M5 S Glie 5 LLSa o p,SelS BR-F/PY
3 09 do FYIFA Jolee S o a,5olS OYAY/SY
1 oad sumline o,Sles 2 Sils 5 2STas o Jilas o Llis
Sg1 LS ;0 0,55l S AAFY g AD- - YO- - i gl
Om &S W Ol 93 gedge ol () Jeox)
OYAY/EY obcaws LB o,Slee ¢ o)y 0las o28lg o Slae
Teee Capde b aS O)ls 0gzg Dglis LS 3 0 S olS
ond plolis o Slee M sausSolml Jelge 5 Lo puiiie
holde ool Glges (F JS20 9 ) Joo2) Joe bawgs
Sl ol Glaylipass jo aS _iegh yo ol alS
it 9, Shos (Sikeo 5 51 ok v plonl lidS
b o Shee S5 (e 5 LS 40 p,56LS YAYS 5 A- YA
Hajjarpour ) o.s s 51, )iSa ;0 0,55l £ &y o
055 pl Hliw ol j0 a5 (6,500 Liagh Lo (et al., 2017
£,55LS YYYY pusS ypoe LB o Shee S s ool
=t (Anagholi et al., 2024) os 315 LSa o
bl 35550 oyl o ;0 CPA ig,a o0y plos] axlllas
s MM puS Collae o Slae a5 ol las ol )
5 ,Shoe BB g ol S 45 p,55LS BOFY ] Lawgie
ab 050 oS lS FYOY ac)ie avye 3 Cupse B
ohgd 50 sle iesy s (Nazari et al., 2025)
paS 5 Shee U &l pis aels a5 Wlosls olis 55 CPA
(U)ol oLl ol 5o ways YEIFR 51 olnl js ]
sble,5 ,0 ao,s 0F/Y# 1 (Shirinzadeh et al., 2020)
5 p,5skS Lell 5 5 (Nazari et al., 2025) )
Sliwl 99,90 ;0 FYOY L obl,g j0 VOAFIVY o ,LSa
als oyl el lugs o (Nazari et al., 2025) L. )
Dol g 5,glaS (e g9 Jdoa Wil oo Dl
Gl o il dilaie Lol SB g gl g o Ll s
dibia o 0 0 Slee Ny e Jalse cSlin b oS
($59ES Sles 5 ool Jool @msy s CPA (g, SoSay
ols 2alS g BB b | 0 ,Shee S5 i s



VEF o)z ojlads a3l 0,58 [ode cliios Sbsle s
Ol il 5l s 5 (o paiS o Shae W (il o5 -\ o
Table 1. Quantifying of yield gap of irrigated wheat fields in Azna county
. Yield calculated by .
Variable Coefficient Variable rate model Yield gap
Mean Min Max Optimum Mean Optimum kgha'! %
Intercept -3780.35 1 - - 1 -3780.35 -3780.35 - -
Soil organic matter 6302.17 0.77 0.56 1 1 1056.03 2501.48 144546 26.8
Planting tool 795.88 1.76 0 2 2 -2382.53 -2188.98 193.54 3.60
Seed rate 6.95 365 280 450 450 -1244.12  -1244.12 589.82 10.96
Irrigations number in autumn ~ 928.51 0.91 0 2 2 -1923.34 -2939.67 1016.34 18.88
Top-dress nitrogen fertilizer 12.03 106.69 48 184 184 -2496.94 -1567.02 929.92 17.28
Harvest date -46.25 26.11 0 51 0 -4987.89 -3780.35 1207.55 22.43
Yield - 5943 2500 8500 8500 11289.24 5906.62 53882.62 47.68
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Figure 3. Contribution of main constraints of wheat yield gap in irrigated system in Azna county
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