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Evaluation of wheat (Triticum aestivum L.) yield gap in Golestan province
of Iran using comparative performance analysis (CPA) method
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Fig. 1. Location of monitored fields in Golestan province, Iran during two cropping seasons (2014 and 2015)

along with the location of meteorology stations
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Fig. 2. Long-term average of monthly minimum temperature (hollow circles), maximum temperatures

(solid circles), precipitations (bright bars) and solar insolation (dark bars) at Aggala (a), Gomishan (b), Kalale

(c), Aliabad (d), Kordkoy (e), and Gonbad (f), Iran. Arrows indicate the growing period of wheat in these areas.
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Fig. 3. Scatter plot of the observed grain yield of wheat against predicted grain yield in three production systems:

low-yield (a) and high-yield (b) rainfed and irrigated (c) fields. The 25% ranges of discrepancy between

observed and predicted which are indicated by sidelines. Middle line is 1:1 line
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Table 1. Quantifying of wheat yield gap in low-yield rainfed system in Golestan province, Iran

PSR e b ol acloee 5 Shes 5 Shes
Variable rate Yield calculated with model Yield gap
La iz et oSibe Sl S e oSk o BIEEY L)
Variables Coefficient Average Min. Max. Opt. Average Opt. (kg.ha't) (%)
Intercept fas 5l o, 1050.76 1 - - 1 1050.76 1050.76 0 -
Chisel B 2T, 801.53 0.444444 0 1 1 356.23 801.53 445.29 14.56
Seedbed CilS e cmsy 22489 0.731482 0 3 3.00 164.51 674.68 510.17 16.68
Nitrogen 05578255 4.78 45.98921 0 1012  101.2 219.93 483.97 264.03 8.63
Nutrient foliar application 555 Shdsee  602.44 0.24537 0 1 1 147.82 602.44 454.62 14.86
Herbicide S e 426.87 0.040721 0 1 1 17.38 426.87 409.48 13.39
No-tillage planter J8,L 984.25 0.009112 0 1 1 8.97 984.25 975.29 31.88
Grain yield 13 > Shes - 1965.6 250 4020 - 1965.6 5024.49 3058.89 -
ay
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Fig. 3. Contribution of main constraints of wheat yield gap in three cropping system; low-yield (a) and high-

yield (b) rainfed and irrigated (c) in Golestan province, Iran
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Table 2. Quantifying of wheat yield gap in high-yield rainfed system in Golestan province, Iran

JECTNTA e b 0dkd duslons 5 Shes 5 Sles Y
Variable rate Yield calculated with model Yield gap
U e g Sl ol Sl ag Sl e Sldie Ao ys
Variables Coefficient ~ Average Min. Max.  Opt. Average Opt. (kg.ha't) (%)
i =5l A -
3445.52 1.00 - - 1 3445.52 3445.52 0 -

Intercept

Field area 40 Colus 454 21.11 0.5 200 200 95.91 908.78 812.86 20.48

tegume SNk g5 5.74 1 6 1 125037 -217.85 103252 2601
rotation

Subsoiler RS 501.83 0.18 0 1 1 92.78 501.83 409.06 10.31

Manure Y 559.68 0.21 0 1 1 117.58 559.68 442.10 11.14

K — > 10.55 154 0 45 45 16.22 474.54 458.32 11.55
Fertilizer

N o2 9.31 90.97 28 156 156 847.25 1452.87 60562  15.26
Fertilizer
: s ;

< ! .. 828.86 0.75 0 1 1 619.90 828.86 208.96 5.26
Fungicide

Grain b ’J—syiel“l y ; 308479 1500 6200 - 3984.79 7954.23 3969.44 ;

40
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Table 2. Quantifying of wheat yield gap in irrigated system in Golestan province, Iran

JECTNTA Joo by ok acnlome 5 Shos 5 Ses Y
Variable rate Yield calculated with model Yield gap
La e o N L e oSbe e Slie Ao
Variables Coefficient ~ Average Min. Max. Opt. Average Opt. (kg.ha't) (%)
Intercept lae 3l jo,e  7699.72 1 - - 1 7699.72 7699.72 0 -
Sowing date il b -14.77 334.15 278 384 278 -4934.47 -4105.30 829.17 20.26
Subsoiler Ry 397.97 0.04 0 1 1 14.82 397.97 383.14 9.36
Furrower 5o 375.75 0.16 0 1 1 61.37 375.75 314.38 7.68
Nitrogen fertilizer 03525555 8.18 97.53 0 225 225 797.86 1840.59 1042.73 25.48
Irrigation ©obT 217.80 0.92 0 6 6 199.70 1306.81 1107.11 27.05
Cultivar (N8720) ) 513.59 0.19 0 1 1 97.13 513.59 416.46 10.18
Grain yield 413 3 Shee - 3936.13 800 7000 - 3936.13 8029.13 4092.99 -
v


https://dor.isc.ac/dor/20.1001.1.15625540.1396.19.2.1.9
https://agrobreedjournal.ir/article-1-754-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-14 ]

[ DOR: 20.1001.1.15625540.1396.19.2.1.9 ]

" .(Triticum aestivum L.) (*“f 5 ee M b

sdaline o35 55 U5 Ll ((Torabi et al., 2013)
bl Hs aliwl glac i8S Cle 4 Ll 5 oo 0l
P Bl 5 adls o s (5L ST 4 oS AL
Sl 3,8 o 513 (S amms il p Ol b
wﬁNs?zors,&\i;,u),ﬁau)us)(xfrs,
5 15, Shes M 5l don Ve Llg e (S
T b o gatee o35 6 NBT20 05, a8 S
o el Llg e (S5 el Yo 5 el b
a8 55 ST Lol s 5 Shes M 3l ds 54
0315 b g J g i3 M F 0 gch 4 by o i
sl dew s A Joale L5 oo 55,6 Sl eslinal .As
iy g s ol b O15sleS oyl ply sl s Shee
3 (i Al om0 S0 Sl e b5
S Ol 1y 5 5 J geamee 3, Shes St
L oS ey o 5 o ol gl bl
sl Jolge 03,8 1 55 5 5050 s Sy e
g ost a3 et 35 Shae S oS
2SS s 55 o5 Shee 2131 015 o8
0363 S hes S5l 5 035k0S s Ll 5 53 518
T 5 a3 Ll 5 53 0 SHLS B 55
S D15 5laS (nb slas Shes 4y o (Ol
~ (Soltani et al., 2009) o1, Ken 5 Slaku .5 S I
aey5080 3 Jol> SLeMbl 5CPA g, ol
2 pE s, Shee oS 3 gudome Jal e kw4 pS
Ol jmn 457 sl LS s dzstls 5 OS5l
o Sl Gy 5 055 8 485 (amly 555 5 e
D 3, Sdes M 3 Ao )3V 58V Y LS S
,;vﬁsrﬂwoigwuj@u%g,%u
il LS 53 0 8 LS YHPA Ol 41, 088
=T oS bl 51 S 08 T Sl 4 am s b sls
2l 0 K5 0l S Sl dol s (ol puS
(Lol Bl G 53 (2T C2S A5 0 peh 4y b sy o
awltjt}.a,;&:;;w;wdo)wdw
ol s 5 edld acwlue 5 Shas D I 28

aA

35 s e (=T il 0 A 5 e el o
S VYl ol Sen o OF SK2)
Ol ek g b 3 OV4 (RMSE) s Sl 1o S5 Le
(S o U Slas o (0Ls sk Cod) Joe
Joe 885 a8 s o LS baoyleT ol 3 95 oo y5 VY
I PRS- R PP PR T P P i W
3 8es (Lol gdoms SIS o g 53 Shes
P e 3 Jolo a3l (3L s Sas oM 158 slizul
23 T a2 3 5 Slas oniS's o oo 1 0,
ity e 03 Shas Jube .ol okl @511 ¥ J gl
) 035 adi S 53 0SS AR 5 Shes
YAYF ¢l 3 Shee Lo 2o 4S04z 5 b b
OV 3, Shee oS 1l (sl HLSa 45 0 8 LS
ST s e DL b g0 ol A 03] (e oo
1S Jsama Hldie 5 015 5liST bl 5 Shee oy
BIEVETYSPURy JE\ FRECSUN.TFFNE [
oalS B sl Cu pe L aS 5 )ls 5 g alole
g dal g 050>
o ol Ll 505 Sas oMt oS sl Jul s
ouuc\wiz,m,.\m;w;mg,&wa,@
sl do s YV Eel ool T ol odii osls
w\;sgrjy.@\aﬁ&‘\-ubj)bbﬁ«&
O Ol glasla S bl ¢l alS Sl &5
P b Sl et (LT ae 50 Sl (35 ki s
U Olje bl ol o el 0l 35 4 25 o
OLES gmlin ol 4 8 15 gy 1 3550 55 5oL T
Ll Ul 55 e 055 25 S 55 4y B s S 01
w\f@,u.bpbrﬁw;w;\uﬁm@
el 035 3, Shas M Loy Yo Eel bl
cﬂ_;zlf'cﬂ,ug_bﬁfv@lusxlw%f;
O LTIV | PYP UG i SN PRTCI
LS LS 53,8 LS V0 5 g il 3, Shes
Cel T daul i 55 o8ias s cals e STl oo

b}.&@@)&-‘éj@oqu)ajﬁérlﬁé_ﬁlﬁ:


https://dor.isc.ac/dor/20.1001.1.15625540.1396.19.2.1.9
https://agrobreedjournal.ir/article-1-754-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-14 ]

[ DOR: 20.1001.1.15625540.1396.19.2.1.9 ]

WA Olsls oY ojlads o035 5 Al Mol el ool Aloea

o )3 TV S 3L s ST &S il Ol (9
adlS Al slaws (o yn ¥ a0 sl ST Colus
&J’QL;L;&(L;JCM}M):Y" 4S A 3 eds
L Sy s, Shee SalS Esl do 3 VWY Ol
ae, 3 A 5L, L s (Kayiranga, 2006) &l 18
3 Sdoe (Gl gutoe Ty, 55287 53 sl o
I e 5 4 sh 50 oy ol Slesliwl b
VABD 5, Shes D Ol e OUT alol Jute 53 .65l
5,55 Solan o 355 1 LS s (;?}—1-5
34,3 #F/) L (Rice tungro bacilliform virus)
Ot e Sl ek 53 YO/ LSS (G rdenl Curds
S U, s g s, Shes s oS sl Julge
Jlew gy leslewl L 5 (Rajapakse, 2003)
@ﬁaﬂw;ﬁkﬁ-ﬁa\:OW(CPA)J;ﬂf@%ljﬁ
YT¥) 55 40T Ju¥s 4S5 518 s p S LS VSO
(al_i;aﬁa iy (o3 Y9) O 5 4S8 (o s
a9 (Ao )3 VP) Cugi 95 )3 g g (Lo )5 YA)

A S5 (Ao P) 6,8 elis Ol 5 e

S 3! il
$505LaS slgar Olejle e ol jlakws ot
OB 5 Olwlis )8 (Ol g 5 5 OladS Ol
Oliyl 6L O9un 4S5 0klS Olaul 38 s
SIS 5 S e p I OLSUl asllas ol pl

25 s

References

aS Sl ol Ylaos| &,_..a‘,» o=l J_;b el 03 g
O Cow les Oyl Gl 53 ok Sl 550
5 LSS Ll e (65 5LaS slgx Oluls S
oy 3l esliwl U 55 (Nekahi et al., 2014) ol ,\Sea
)>u)}4\°a,>¢v\.§>;\wau&q;)wcm
534S 515 Ol Oyl s s 85 Ol g
s HLSa 55 p 5 S LS YFPY ()1 3550 150
5 Shee M a0 ¢STn 5 48 Coils 5 e g 5 Shes
O e BOT il o bl Gl )3 0l denlns
S (S s, Shee S 3 S Jalse
— (o 2 ¥9) e ilS Fols (d—s s \0)
58Sl sla iS5 Cale i eslizad pde 5 (doys YY)
o gL 55 ST 5 me (Ao y3 YA) Sl S
50T S528 edhe ( (s glagios b ol
0348 Sl omldlasy 0 Ve 590>) (_)LL.»!CL.»
bewl 53 08 U 5 Caliben Glaopod Sl oo
54525 250 (2T 5 dmamen s ¢ pamnnS 40 )
CLagaios 534S I j3elmnl 4 S 15 Lo
3 >SS 5 (Soltani et al., 2009) ol LS en 5  Slake
Lyl s e S (Nekahi et al., 2014) o)L Sas
S S gl T 5 s
5 Shes D5 Ol e «(Pradhan, 2004) olasl,
(CPA) 3,858 awslas Jdoi 59y 5l eslimal b )3
0348 53 g, SO 1 T o) 43 50 A o
3551 s HLSa 53 6 5 LS YANY 1 oSl 5o

oolaiwl 350 b

Anonymous, 2015. Deputy of crop improvement. Agricultural organization of Golestan province. Jahad

ministry of agriculture.

Anonymous. 2015. Agricultural statistics. Volumel: Crops. Ministry of Jihad Agriculture. Planning and

Economic Affairs, Office of Statistics and Information Technology. (In Persian).

Bruulsema, T. 2009. Recommendation development under 4R nutrient stewardship, Proceedings North Central

Extension-Industry Soil Fertility Conference.

Hajjarpoor, A., A. Soltani and B. Torabi. 2016. Using boundary line analysis in yield gap studies: Case study


https://dor.isc.ac/dor/20.1001.1.15625540.1396.19.2.1.9
https://agrobreedjournal.ir/article-1-754-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-14 ]

[ DOR: 20.1001.1.15625540.1396.19.2.1.9 ]

" .(Triticum aestivum L.) (*“f 5 ee M b

of wheat in Gorgan. Electronic J. Crop Prod. 8: 183-201. (In Persian with English abstract).

Hochman, Z., P. S. Carberry, M. J. Robertson, D. S. Gaydon, L. W. Bell and P. C. Mcintosh. 2013.
Prospects for ecological intensification of Australian agriculture. Eur. J. Agron. 44: 109-123.

Kayiranga, D. 2006. The Effect of land factors and management practices on rice yield (Case Study in Cyili
Inland Valley, Gikonko District, Rwanda). International Institute for Geo-Information Science and Earth
Observation Enschede (ITC). The Netherlands. Master of science Thesis. 85p.

Lobell, D. B., K. G. Cassman and C. B. Field. 2009. Crop Yield Gaps: their importance, magnitudes and
causes. Annu. Rev. Environ. Resour. 34: 179-204.

Nassiri Mahallati, M., A. Koocheki and M. Jahani. 2016. Estimating within field variability of wheat yield using
spatial variables: An approach to precision agriculture. J. Agroecol. 8(3): 329-345. (In Persian with English
abstract).

Nekahi, M. Z., A. Soltani, A. Siahmarguee and N. Bagherani. 2014. Yield gap associated with crop
management in wheat (Case study: Golestan province-Bandar-Gaz). Electronic J. Crop Prod. 7: 135-156. (In
Persian with English abstract).

Pradhan, R. 2004. The effect of land and management aspects on maize yield. International Institute for Geo-
Information Science and Earth Observation Enschede (ITC). The Netherlands. Master of science Thesis. 65.

Rajapakse, D. C. 2003. Biophysical factors defining rice yield gaps. International Institute for Geo-Information
Science and Earth Observation Enschede (ITC). The Netherlands. Master of science Thesis. 100p.

Rezaei, A. and A. Soltani. 1998. Introduction to Applied Regression Analysis. Isfahan University Press. (In Persian).

Soltani, A. 2007. Application of SAS in statistical analysis. Jahade-e-Daneshghahi Mashhad Press. (In Persian).

Soltani, A., S. Galeshi and E. Zeinali. 2000. Analysis of limitations contained in wheat production in Golestan
province (Research Report). Management and Planning Organization of Golestan province. (In Persian).

Soltani, A., A. Hajjarpour and V. Vadez. 2016. Analysis of chickpea yield gap and water-limited potential
yield in Iran. Field Crops Res. 185: 21-30.

Soltani, A., B. Torabi, S. Galeshi and E. Zeinali. 2009. Analyzing wheat yield constraints in Gorgan with
Comparative Performance Analysis (CPA) method. (Research Report). Gorgan University of Agricultural
Sciences and Natural Resources. 65p. (In Persian with English abstract).

Torabi, B., A. Soltani, S. Galeshi, E. Zeinali and M. Kazemi Korgehei. 2013. Ranking factors causing the
wheat yield gap in Gorgan. Electronic J. Crop Prod. 6: 171-189. (In Persian with English abstract).

van Ittersum, M. K., K. G. Cassman, P. Grassini, J. Wolf, P. Tittonell and Z. Hochman. 2013. Yield gap
analysis with local to global relevance, A review. Field Crops Res. 143: 4-17.

van Wart, J., L. G. J. van Bussel, J. Wolf, R. Licker, P. Grassini, A. Nelson, H. Boogaard, J. Gerber, N. D.
Mueller, L. Claessens, M. K. van Ittersum and K. G. Cassman. 2013. Use of agro-climatic zones to
upscale simulated crop yield potential. Field Crops Res. 143: 44-55.

Wang, N., Jassogne, L., van Asten, P. J. A., Mukasa, D., Wanyama, |., Kagezi, G., and Giller, K. E. 2015.
Evaluating coffee yield gaps and important biotic, abiotic, and management factors limiting coffee

production in Uganda. Eur. J. Agron. 63: 1-11.


https://dor.isc.ac/dor/20.1001.1.15625540.1396.19.2.1.9
https://agrobreedjournal.ir/article-1-754-en.html

[ Downloaded from agrobreedjournal.ir on 2025-12-14 ]

[ DOR: 20.1001.1.15625540.1396.19.2.1.9 ]

WA Olsls oY ojlads o035 5 Al Mol el ool Aloea

Evaluation of wheat (Triticum aestivum L.) yield gap in Golestan province
of Iran using comparative performance analysis (CPA) method

Hajjarpou, A.l, A. Soltani?, E. Zeinali®, H. Kashiri* and A. Aynehband®

ABSTRACT

Hajjarpou, A., A. Soltani. E. Zeinali. H. Kashiri and A. Aynehband. 2017. Evaluation of wheat (Triticum aestivum L.) yield
gap in Golestan province of Iran using comparative performance analysis (CPA) method. Iranian Journal of Crop Sciences.

19(2): 86-101. (In Persian).

In this study, all information about management practices in wheat crop were recorded and measured
(including 250 variables) from 684 irrigated and rainfed wheat fields during two growing seasons of 2013-2014
and 2014-2015 in Golestan province, Iran. Wheat production in Golestan province can be divided into three
production systems including low- yielding rainfed, high- yielding rainfed and irrigated wheat. This study
covered 216 fields in low-yielding rainfed, 119 fields in high- yielding rainfed and 349 fields in irrigated wheat
and evaluated using comparative performance analysis (CPA). In each system one production model was
identified and according to this model, potential yields of wheat were estimated. The results showed that while
the average yield of farmers were 1966, 3985 and 3936 kg kg.hat, they could harvest up to 5025, 7954 and 8029
kg.ha! in low-yield rainfed, high- yielding rainfed and irrigated farms, respectively, hence there were yield gaps
of 60, 50 and 51%, respectively. The most important factors found for these yield gaps in low- yielding rainfed
system included: use of no-till planter (32%), seedbed prepartation (17%), foliar fertilization (15%), chisel
(15%), herbicide (13%) and nitrogen fertilizer (9%). The most important factors for yield gaps in high- yielding
rainfed system included: legume rotation (26%), field size (21%), nitrogen fertilizer (15%), potassium fertilizer
(12%), manure fertilizer (11%), subsoiler (10%) and fungicide (5%). However, the most important factors for
yield gaps in irrigated wheat system included: irrigation (27%), nitrogen fertilizer (25%), sowing date (20%), use
of N8720 cultivar (10%), subsoiler (9%) and using of furrower (8%). It was concluded that with proper
management of field and considering the listed yield gaps factors in each system, it would possible to obtain
higher yield levels comparing with current yield levels that farners harvest. The amount of yield increased will
be about 3000 kg.ha! in low- yielding rainfed wheat system and about 4000 kg.ha in high- yielding rainfed
wheat and irrigated wheat systems in comparison with current yield levels.

Keywords: Actual yield, Rainfed wheat production, Wheat and Yield potential.
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