University of Guilan
Faculty of Agricultural Sciences

Cereal Research
Vol. 15, No. 4, 2025 (369-381)

Home page: https://cr.guilan.ac.ir/

pISSN: 2252-0163  eISSN: 2538-6115

Investigating the yield gap and it’s influencing factors in irrigated wheat
fields of Azna county, Lorestan province, Iran, using comparative

performance analysis (CPA)

Hossein Pourhadian'™*"

1. Assistant Professor, Department of Agriculture, Payame Noor University, Tehran, Iran.

= Corresponding author: hpoorhadian @pnu.ac.ir

Article Info

Abstract

Article type:
Research Article

Article history:
Received: 25 August 2025
Revised: 14 November
2025

Accepted: 7 December
2025

Available online: 22
December 2025

Keywords:

Autumn irrigation
Harvest date

Organic matter
Top-dressing nitrogen
fertilizer

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.ha'l. 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-
I. 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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Table 1. Quantifying of yield gap of irrigated wheat fields in Azna county

. Yield calculated b .
Variable Coefficient Variable rate model ’ Yield gap
Mean Min Max Optimum Mean  Optimum kg.ha' %
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 92992 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

Slaye Yoy cuile o 31 aS (5 9bar e g5 cails
Orized b ool ails ol (5, @l lulyd g el
s=hy el plsl bopals il pley pad Bolas
Calsy p0 3l s olysliS Lt o)l slacss
Jblog 03,5 0pd wctloy Gl Oloy oy Wb
Gly cwle (olaisl bylos o5 oald 4 cully
@ Wlgoe pleS edle a5 WS Sz OlyyeleS
23S S8 clay jo w3l AU WS lade rals
P ) oblygs el jo paiS o Slas pE @
S o 0,56lS YeYIYY Jolee gao,0 VY o Slee
3O s ol BYs 9wl obml cliley b lawy
NOPRICIOEF N S RNE Je S RATIERE 0

Yvg

bl g )b
Mo sl p oS g Jae 05 ey p qls
Jole Gegd Slorsar o n )b alewgay puiS 5 Shee
5 A 0Shae S5 (e 5 092 (ghta Sl b owisSogumns
LSS s 0, S5k S VY VB0 Jobeo doys YY/EY Ll o]
I pasS canls g b (Y USS 9 ) Jgaz) Sl Cewsas
O35 mal2 ohodr 5 (flh) Cunae of) cadlaie (8IS
Khajehpour, ) coul pleS ales 5l caslsp blog
599 oloyd Vo by o byl Gados ol e (2013
SIS Aol bas jslaie cudlsy oloy (n e Ol
ol kol bele a5 28l 2alS pusS 5 Shoe )b
Obey ond (GYeb g aihie o pleS slasd 35S



VE ¥ /o lez oylads [p20 3 090 [ Olabo

U5l ol s sl pauS 5o C)—‘ 2 Ay Joloe g0 Sloe M o)

Aibos gylel Copan g SB e8! Ll s 5l st
0oy 5 kel Oye sloogeds sl ookl col o3¥ wcnl by
i 50 g paS wd; Sl 4 a2y b bl il
OIS Caslw 4> g5 3,90 oL yo Ol L pas L sl

255 )18 lysleS 5 (55,0laS i

539555 A S s 395 fadho

Oyt 53 puiS 8,Skae M3 5y 5o Jale crmaloz
L S Ojget Al syt ke 0p)lS Ll
sSlas e Jole opl Jlaie Ligl33l b aS g sboay gy Cut
W a5 ol olas anlllas ol bt cdl il puss
22,3 WIVA L plp S p (59505 095 5 (o809 Ses
(W USS 9 ) Jguz) 09 LS j0 6,56LS AYA/AY Jolso
el ol 5L 9yse slagles )0 039 385 Gras
0355 w8l s (shagy by Gl 03s e asil Srals
,hes ialsil 5 ol cclaplasl sl glys sl Lyl 5
b 38 (omizes (Khajehpour, 2013) 5o o
a8y 093 Obly 4o (G g wed e Gl BN, ol s
Sebige 3, Shoe alidlay e woazme Jlanl SaSay wolS
o 5590 Oldlas @l (Pourhadian er al., 2021)
2 S 039 995 Srae ploj g sl lade 1 Sily
2 5n 5ar Lammads 45 (5 5l ansl puiS 3 Slhoe
3 pSskS MENE Jolee gooys VIF o Sk W5
2% (Anagholi ef al., 2024) o5S ol \liw 0l 50 LS
pdS gl 50 S 055 lads olaws 0,5 (piren
30 LSy 6,56l VO Jolee (gao 0 YF W cely
3¢5 olme ¢ (Nazari et al., 2025) 54,50 ylew 0
33 S kS ATAVY Jolee (oo, FYNY S5 el S o
(Jafarnodeh et al., 2025) -lia ol g jo LS
O3e3l SaSay gyt 055 3l ate eolil onlply 0l
a9 5 olS gei 5 08, Jolpe bl p ol b 5 S
o WIS 355 ol gl ) 36 (Sogl 4
o dsdlae ol 10 S Al (e s 055 Ol uss ddalo
3 paS o Slas aiiing 5 09 ,LS ;0 6,55LS VAT L FF
A (e BSe 50 @S okS MOV polie 58
Slareas 1) asals ol lg co ol plo ol Cawsds S
28,5 S )3 S 059558 955 Bpan i 9>

Yvy

Ol oy 9 alihaieay Clloy (B9l aBgedy 29,9 pas g
cils p 7o)t (Nazari et al., 2025) i S3 als oy,
Ol il pliels Jlw el paS S5 g)l5e 50
Jafarnodeh et al., ) o oo, YIY o,Sles S cel
gy clloy a5 wis S by edixe opl (2025
Oyl doas pllin o o g alls SauS g, o
38hee M wls Gy 5 SUSL L B in 5 LI

sl 50 bl Slas
VAAA 5 Shee S5 sbwl 5l Sl aagh ol b
okl Cog slows Lawgs 0,5 5LS VNV EINF Jolas w0
52l 0 bl Slaws g (F S 5) Jgaz) il jaly o
25 o5 g5 g)le 50 Cug 59 B ()lnl o) Sho o
5 5 Sl (g0l Sy shlas o Shos o T sl
Ol 3 B L cls 5l aay alolddl oS adgeds 03, Cux
5 nlez Saz oY Cush, (Sl (Geej (05 9505)
> (Khajehpour, 2013) 598 pel S lgiSy oo o
Lol eads jolaie olo g 10 CullS )l (n e b9
STl 5 bl 2l 51 S5e Gl Sk Ysane G
kel danagt S Coghs; (el (Il 0,25 g0 5900
Caglie (eizred 5 Laig canlio 00, 5 (Sallyx jslateas
Lol 0¥ alies) Sloyu D)l Sl 6 2T ol sln puS
93 @ ol Slds slaw (Bl g s)lal b eas sl
bkl 5 olS i 0By lp ¥ llyd Gal s g
Ol s el oad Lo (aemme Ll b o] gei e
@ Se yo S ekS VNPT sgax o lie Bk
Sy90 50 o plxl Slllas jo 09381 Jea> LB o Sles
o5l bl shaw b a4 Glolsl (pass o Shee M5
o Shee M el g,lal @iy S slaws Lol ecenl s
Matourian et al., ) as,0 VFI¥Y e paiS g)l5e
OY 5 (Anagholi et al., 2024) so,0 YY/A- (2021
G imen ol ooy (Nazari et al., 2025) oo,
caia o,Skee M (Nazari ef al., 2025) |Kes 4
Ol 5o 1y poiS Bl iy skl 51 (556 so 0
boadlas cnl @l Oglis wis)S (5155 b)) sble >
Fote 08kes W5 il 1 3500 0 S0s Slalllas



\\C'\C/ﬁ)l.ef? c)Lo..fa /p-ﬁv.b).:b c)jb/ﬁ:){.é Slaass Qlﬁélﬁ’)%
Joas 1) o Slee ioli8l § Wil oo e J8losay | B ey Hlade

3 bgw o,Skee M5 ), (Khajehpour, 2013) s,ls
ol clilS oguis a5 ols las CPA g4 o055k oLl
QB3 5 Genia yBlo b (£8h)% (Blhcews & jgon olS
2,5 sLS VAVIYA Joles gao,s 0/+ 8 5,Shos S5 > ge
@38 Jdsa B, bd cllh 5 wd e o
S8bee Rl el wsllae ad e 5 CSIESS
Mohammadi Kashka er al., ) cuisls Jlssay 1, Jgame
oo lis ppiee 3 dilate Ho (6,50 adlae s (2022
W IS as g 5mis sl oliws b 135 cosls oguds oS
oloyl LSe o ,56LS Y8 Jolas sao,0 VO o Sles
5 Sialsz 50 $ihe i B hS L)k el g 08
@ e g Seblo ol hEul g ae e CSESh A s

.Matourian et al., 2022) s.& 5 ,Sles S Laals

o Sles iSlas caslllas cpl jo odwl cuwods 0dgi Jawe

s WITAUYY Ul ol o anlllas 5,90 sl l5p0ss (o 1)
S ol 5 JESe o oSS DUFEY 1, o il
Olime 3,5 3,900 LS ;o 0,55LS OYAY/PY 1) 5 Slas
5 Joe bang ol 03) (ppes 0 Shes (Ko
Foe Jolse Jelod g <TAY 5 oy)slaST (oadly o Sles
ST ool bawg osys YA S5 Sl o ,Shee W
YAAN el 2ol lawgs gasye YY/IFY (S
by gae d VWYIYA Gl 5o o lal slaws lawgs sas 0
9 oh e bawgs g, Vo7 (S pw alls 5
o S8 @s; I eolaiwl pae lawy g, Y/E-
Bolse ae o bl plo o 05,5L88 Gl ljeass
2 ey YA s Shee lBl Glgiee wds n F%e
covbol ol 0,8 slel Uyl s ,es ol sla,ljpass
Gk 3 S T ke Gl L ol e Sl
395 SBras g Ll Cupae wmlie (ol); Slbes ogls
L ESe 5 oSS VFED olhat [, o Skee (oo
oolhe o515 5 colie 03, QB ey 4 Co e
5 ol bl plxl b GLSe jo 0 SelS 0%+ (e
Byae (LSa 40 a5 Veor sgam o] sl il
Lilpd 4 azg b olS b ol Sow sy o8

YYA

G, VA7 o Sles W sl! b Sras ;b ol
6L Jele ey LS 0 p,55LS BAUAY Jolas
oIl o Slee ((Brae jd (e BN L g 09 St
S Sy @ (Brae )h Glme (VS35 Jgoz) 8L
s e 5 e g Cush) i aglil Jolse (S
(SErae ph dnge lde o)l (Siwy y agd ohioa
|y heme Lulyd 5l angy ookl 5 oS Csllas o515
5 Syae & ol (Khajehpour, 2013) &S o o2l 3
VPO uSiloe L FO- b VAL o anlllas 5,50 sl ljp0is
drogs ogllae polie b auylie ;o a5 09 LS )0 p SelS
Oliyatas Yol .cwl YU (Khajehpour, 2013) oo
oley ol [l o jblay Slol ($rae ,d lade )
5 Sl Jpame £554 4z g b i agd Cgx BB
ol a8 el 5ol o )lal 5 aBseas ()L pae ohisas
Ol 1y oo Ol 281 G Glime RIFIL 350
olas jeies 0 CPA igya slaallas gl oS
3 PSS YO B V0: (oo (Brae )d Olie a5 0l
paS £l 0 gdo 0 ¢ /YF o)il.or-)b Zel g 0g LS
) Bg oS1y o uizmen (Matourian ef al., 2021) o
5 VEIFY 5 )Shee Mo g it oS ydileyi 5
Sl 9 (Bagheripour et al., 2024) gas,s VY/EY
YAV 3,Shee N5 e (o)) lio bl 5o abw
A% pauS o (Shirinzadeh et al., 2020) guo,o

(S Alg) CadlS ogus
Olsiedy cllS oguds aS oo lis adg Jow gwyp

VEe Jadets o Shee Cuogame olxl cael Jale 5]
0V Jpz) ab e o a)SehS VAVOF Jolee ooy
B3l ol e 53 (1559laS” g5l 5o 50 cunls (7 S
b bl s, 5 Seei le by (lies g4
B ODygoh Hd CSESy @i s ks, ol
3% G5B Bee) S3ges 9 (SO slaciys) alald)
B35 A5 e w8l g Sl |y Bl (ST
D9 oo Dol 0515 5 S GBI cge yh SSES,
T oyiess B i 31 oolici] Cgr oS (sl 1, Lyl

Laiss 9y 5 O9y0 Loy S oo ol B 55 5 2138 olge



Ve lp ez o)lods fpao3ily 090 /e Dlipios B3l b s sloyl3paiS 30 o1 2 S5 Jalge g0 Shoe D (o) 0

e )0 @S e, 3 PSS AT Sgam paiS g0 5wl Jole 5 (ool
by il 5,15 50 4S5 wsS e el Bones s 9 ceslie (o) yo Sy sbaiile 5,5 54 5 LS
Jez LS s q ool S8y alez ) a8 DB ) LS JSa e ) SelS YA gl lagl (8,8 oS
i ool comizmad alos,S (5g5m ailigo jLil 5 Laools O s, 5l oslital g g el Conlw b g Sl 21381
JelS jsbas 0555 B 5 o051 ool Slados IS5 Sy Jol- i S3p o) V1P 1y 65000

Fe g Sl gialen b 4ydi w0 9 Gl @ a
Mw@b)ou])w‘d‘fﬁ‘so‘ﬁ‘eﬁjw‘ow
85 et 5 4K e ialan |

&l ol
‘) HY 6)&0.b aS ‘SAJ.JLA ub)jl.ms ‘SALQJ )‘ OM?)

g i dlewes ailaiils rogh cpl gl wae o

b s Spgon dlie )l Olr b By sl
do ooz deize I colatwl 3ga> adS g 00,5 Caadlge &S
S o I3y 136 1y o g Loyt o IS 85 A b 53 s (a5 WS o0 9l ey

osilly gilie 5L lyicay lgioon 45 Jla b (sl Lo,

el 00 ol (39 s

References

Aghili, S. A., Soltani, A., & Jafarnodeh, S. (2023). Investigating the factors causing the cotton yield gap
(Case study: Golestan province - Kordkuy county). Iranian Journal of Cotton Researches, 11(2), 1-22.
[In Persian]. doi: 10.22092/ijcr.2024.365938.1217.

Amini Mandi, V., Nakhzari Moghaddam, A., Rahemi Karizaki, A., & Naeemi, M. (2022). Investigating
the effective factors on yield gap of rice in Mazandaran province. Journal of Crops Improvement,
24(1), 205-217. [In Persian]. doi: 10.22059/jci.2022.320259.2527.

Anagholi, A., Nikkhah, M., & Omidvari, Z. (2024). Identification of yield-reducing factors using
comparative performance analysis (CPA) method in wheat fields (Case study: Abarkoh). Journal of
Crop  Science  Research in  Arid  Regions, 6(1), 17-31. [In  Persian].  doi:
10.22034/CSRAR.2024.368709.1288.

Bagheripour, M. A., Heidari Sharifabad, H., Mehraban, A., & Ganjali, H. R. (2024). Estimating yield gap
of wheat (Triticum aestivum L.) using the comparative performance analysis (CPA) method in the
Bam, Narmashir and Fahraj counties of Kerman province. Legume Research-An International Journal,
47(7), 1235-1241. doi: 10.18805/LRE-777.

Devkota, K. P., Devkota, M., Boboev, H., Juraev, D., Dilmurodov, Sh., & Sharma, R. C. (2025). Data-
driven agronomic solutions to close wheat yield gaps and achieve self-sufficiency in Uzbekistan.
Agricultural Systems, 225, 104291. doi: 10.1016/j.agsy.2025.104291.

FAO. (2023). FAOSTAT. Food and Agriculture Organization of the United Nations. Retrieved August 22,
2025. https://www.fao.org/faostat/en/#data/QCL.

Gorgizad, A., Soltani, A., Dastan, S., & Ajamnoroozi, H. (2019). Evaluation of potential yield and yield
gap associated with crop management in improved rice cultivars in Neka region. Journal of
Agroecology, 11(1), 277-294. [In Persian]. doi: 10.22067/JAG.V1111.67430.

Hajjarpour, A., Soltani, A., Zeinali, E., Kashiri, H., & Aynehband, A. (2017). Evaluation of wheat
(Triticum aestivum L.) yield gap in Golestan province of Iran using comparative performance analysis
(CPA) method. [ranian Journal of Crop Sciences, 19(2), 86-101. [In Persian]. dor:
20.1001.1.15625540.1396.19.2.1.9.

Hesadi, P., Mozafari, H., Sadeghzadeh Hemayati, S., Moaveni, P., & Sani, B. (2023). Assessment of
factors limiting spring-sown sugar beet yield in Iran using the CPA method. Journal of Sugar Beet,
38(2), 145-168. [In Persian]. doi: 10.22092/JSB.2023.358417.1303.

Yva



VEF o ke o)les [0 35l 098 /e Sliiss oboleys

Hochmana, Z., Gobbett, D., Horan, H., & Garcia, J. N. (2016). Data rich yield gap analysis of wheat in
Australia. Field Crops Research, 197, 97-106. doi: 10.1016/j.fcr.2016.08.017.

Jafarnodeh, S., Khandardi, K., Jankord, V., Soltani, A., Ghaderifar, F., & Siahmargue, A. (2025). Effect of
field size on factors contributing to grain yield gap in rainfed wheat (Triticum aestivum L.) growing
areas in Gomishan region of Golestan province of Iran. Iranian Journal of Crop Sciences, 26(4), 333-
351. [In Persian]. doi: 10.29252/ijrr.19.1.1.

Kamali, B., Rahemi Karizaki, A, Biabani, A., & Mollashahi, M. (2021). Analysis of the limiting factors of
pea (Pisum sativum L.) yield in the Mediterranean conditions (Case study: Gonbad Kavus). Iranian
Journal of Pulses Research, 12(2), 122-135. [In Persian]. doi: 10.22067/ijpr.v12i2.84317.

Khajehpour, M. R. (2013). Cereal Crop. University Jahad Publications, Isfahan University of Technology,
Isfahan, Iran. [In Persian].

Masouri Vajari, M. R., Zeinali, E., Soltani, A., Torabi, B., & Nehbandani, A. R. (2024). Estimation and
analysis of faba bean yield gap in Golestan province using the CPA method. Journal of Crops
Improvement, 26(2), 341-348. [In Persian]. doi: 10.22059/jci.2024.364740.2844.

Matourian, H., Khodaei Joghan, A., Moradi Telavt, M., Siadat., S. A., & Torabi, B. (2021). Estimation of
wheat (Triticum aestivum L.) yield limiting factors using comparative performance analysis (CPA)
method in Khorramshahr region in Iran. [ranian Journal of Crop Sciences, 23(3), 265-277. [In
Persian]. doi: 20.1001.1.15625540.1400.23.3.1.9.

Matourian, H., Khodaei Joghan, A., Moradi Telavat, M., Siadat, S. A., & Torabi, B. (2022). Analyzing
rapeseed (Brassica napus L.) yield gap using comparative performance analysis (CPA) in
Khorramshahr. Journal of Agroecology, 14(2), 275-289. [In Persian]. doi: 10.22067/agry.2021.67226.0.

Mohammadi Kashka, F., Tahmasebi Sarvestani, Z. A., Pirdashti, H., Motevali, A., & Nadi, M. (2022).
Evaluation of management factors affecting soybean [Glycine max (L.) Merril] yield gap in
Mazandaran province using comparative performance analysis (CPA). Crop Production, 15(1), 73-100.
[In Persian]. doi: 10.22069/EJCP.2022.19128.2427.

Nazari, A., Soltani, A., Zeinali, E., & Nehbandani, A. (2025). Analysis of management factors affecting
irrigated wheat (Triticum aestivum L.) yield gap in different regions of Lorestan province using the
comparative performance analysis (CPA) method. Journal of Agroecology, 17(1), 145-164. [In
Persian]. doi: 10.22067/agry.2025.89658.1212.

Nobatiani, M. Sh., Rahemi Karizaki, A., Biabani, A., & Mansouri Rad, A. (2020). Documentation of
production process and determination of limiting factors of wheat yield by CPA method in Kalaleh
county. Journal of Crops  Improvement, 22(3), 361-372. [In  Persian].  doi:
10.22059/1¢i.2020.284310.2237.

Pourhadian, H. (2018). Yield gap analysis of forage maize using crop modeling, remote sensing and
geographical information system approaches (A case study: Four basins of Golestan province). Ph. D.
Dissertation, Gorgan University of Agricultural Sciences and Natural Resources, Gorgan Iran. [In
Persian].

Pourhadian, H. (2024). Evaluation of land potential for spring sugar beet cultivation using geospatial
technologies (Case study: Agricultural lands of Lorestan province). Journal of Sugar Beet, 39(2), 209-
222. [In Persian]. doi: 10.22092/J1SB.2024.364298.1341.

Pourhadian, H., Hadavand, N., & Kazem Aslani, H. (2021). Interaction of nitrogen and rhizobium on
photosynthetic and yield components of red beans (Sayad cultivar) in Azna. Journal of Crop
Production & Processing, 11(2), 37-50. [In Persian]. doi: 10.47176/jcpp.11.2.36051.

Sekhavatifar, Sh., Rahemi Karizaki, A., Nakhzari Moghaddam, A., & Mollashahi, M. (2020).
Identification of rapeseed limiting factors using performance comparison analysis. Journal of Crops
Improvement, 22(1), 13-25. [In Persian]. doi: 10.22059/j¢i.2019.280944.2212.

Shahbazi, K., & Besharati, H. (2013). Overview of agricultural soil fertility status of Iran. Journal of Land
Management, 1(1), 1-15. [In Persian]. doi: 10.22092/1.MJ.2013.100072.

Shirinzadeh, A., Sharif Abad, H., Nourmohammadi, Gh., Majidi Hervan, E., & Madani, H. (2020).
Analyzing wheat yield constraints in Parsabad Moghan, north-west of Iran. Journal of Crop
Production & Processing, 10(2), 49-65. [In Persian]. doi: 10.47176/jcpp.10.2.35211.

YA



VE-¥ e ke ojlods el 090 [oMe Slisios U3l oyl e sl 5005 50 1 2 50 Jalse 50,8 kae M5 ()

Shokrgorzar Darabi, M., Soltani, A., & Zainli, A. (2018). Study of cotton yield gap with boundary line
analysis method in Ag-Qla and Aliabad Katul cities in Golestan province. Journal of Crop Production,
11(3), 15-28. [In Persian]. doi: 10.22069/ejcp.2019.11399.1875.

Soltani, A. (2014). Application of SAS in Statistical Analysis: For Agricultural Disciplines. 2™ Edition.
Publication of Jahad University of Mashhad. Mashhad, Iran. [In Persian].

Soukhtehsaraei, M., Dadashi, M. R., Faraji, A., & Soltani, A. (2023). Determination of soybean yield gap
in Aliabad Katol area by use of CPA analysis and bundary linear. Crop Production, 16(1), 25-42. [In
Persian]. doi: 10.22069/ejcp.2023.17284.2282.

Ministry of Agricultural Jahad. (2025). Agricultural Statistics Yearbook, 2023-2024. Volume 1. Crop
Products. Statistics, Information and Communication Technology Center, Deputy of Economic
Planning, Ministry of Agricultural Jahad, Tehran, Iran. [In Persian].

Taheri Alam, S., & Asakereh, H. (2024). Climatic feasibility study of wheat in Lorestan province. Climat
Chenge & Climat Disasters, 2(4), 143-163. [In Persian].

Van Ittersum, M. K., Cassman, K. G., Grassini, P., Wolfa, J., Tittonell, P., & Hochmana, Z. (2013). Yield
gap analysis with local to global relevance: A review. Field Crops Research, 143, 4-17. doi:
10.1016/j.fcr.2012.09.009.

YAN



