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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
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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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