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Graph 1. Comparison of Rain-fed Wheat Production in Fars and Khuzestan Provinces in 2008-2016
(Ministry of Agriculture, 2017)
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Graph 2. Yield Fluctuation of rain-fed wheat in Fars province in 1994-2016 (Ministry of Agriculture,
2017)
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Table 1- Dependents and independents components in article
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Abbreviation variables

Y (Yield) (S 8 p,55kS) o Shoe

F (Fertilizers) (S ;0 p,55LS &0 4 Slow> 5 sl 355 £gamme Joli) 85

s (Seed) (S ;o p,55LS) 3

L (Labor) (S ,a ;5 i) ,I5s s

P (Pesticides) (b ;s a,55kS) oliord slage

R (Rainfall ratio (precipitation)) (w ) S95,L

T (Temperature) (_wgaebe 4> ,3) Lo nSileo

TR (Interaction of temperature and precipitation) Les 5 S%5,l (iiSen 5

RCV (Standard deviation of precipitation) i, 51 s, lastewl G5l

rev (Standard deviation of temperature) Les 31 s uitiw! 8l ol

Time Trend (Technology’s impact) (s ,5ld (5,138
Source: Ministry of Agriculture Bz glaauily sxe
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Table 2- Descriptive statistics of variables used in the model

OeSle 5l Syl Oelee Adon AaS R
Standard Deviation Mean Max Min variable

350.86 779.24 2006.49 135.88 Y
44.63 97.56 186.98 48.92 F
17.99 133.84 161.6 94.64 S
5.7 14.74 28.38 6.5 L
0.16 0.26 0.61 0.03 P
161.22 256.67 755.8 19.1 R
4.2 145 23.83 8.8 T

20.21 33.48 94.81 2.82 RCV

0.55 8.4 9.73 6.94 TCcV

Source: Research findings wios slaaidl iaie
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Table 3- Result of static test

et O 5 Ol o] 0¥ e
Fisher Chi-square Im, Pesaran and Shin Breitung t-stat Variable
W-stat
(39.4)™ (-4.32)™" (-3.42)™ Y
(58.63)™ (-6.58)"" (-9.58)™ F
(36.74)™ (-4.04)™" (-5.84)™ S
(49.75)™ (-5.57)"" (-7.03)™ L
(57.79)™ (-6.48)"™" (-9.22)™ P
(35.09)™ (-3.81)™ (-3.99)" T
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Table 3- Result of static test

b O 5 Ol e 0¥ e
Fisher Chi-square Im, Pesaran and Shin Breitung t-stat Variable
W-stat
(29.19)™ (-3.09)™ (-4.8)™ R
(28.97)™ (-3.05)™ (-2.73)™ TCV
(29.82)™ (-3.11)™ (-5.43)™ RCV

wos o LS ) Ve e 50 60 e g 0o )0 O mhaw jo (60 e i wo 0 ) mhaw jo (5l cixe
***significant at level 0.01, **significant at level 0.05, *significant at level 0.1.
Source: Research findings i glaasil saie
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Table 4- The best model test

ceslie 5651 63 s lans ool K9S

Selected Model Probabilities Statistics Test

ol ol gl oSl Gopdy 0.00 F(s117) = 4.42 s>

Accept Fixed Effects Model Chow

ol Sl g sSI iy 0.05 Xbo) =16.29 Oela

Accept Fixed Effects Model Hausman
Source: Research findings Gwiod (sloandl iaie
Jeoz 8 4y e rm;f 3, Slos il )lg g U.K:L.o ég|93 eS| a..\.c—lcmaoc\.g @L.a ol o
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Table 5- Mean and risk of rain-fed wheat yield affected by climatic and non-

climatic variables
S, &6 s Shes &6
risk Mean
to,Lel oy to,Ll oy JUELH
t-statistic coefficient t-statistic coefficient variables
241 (67.34)" 1.99 0.21)" C
0.36 -0.26 4.55 (0.32)™ F
2.22 @97 -2.85 (-1.55)" s
131 0.77 -4.71 (-0.47)™ L
0.01 0.3 -3.63 (0.15)" P
-3.48 (-25.49)™ 5.63 (3.23)™ T
-3.55 (-12.56)™" 5.75 (1.61)™" R
3.24 (3.96)" -2.47 (-0.72)™ T XR
-2.47 (-9.9)™ -1.21 15 TCV
13 12 -.06 (-0.35)" RCV
-0.19 -0.01 4.93 0.01)™ Time trend
0.07 0.46 Adjust R?
1.74 0.05 299.03 0.00 F_statistic
2.03 1.83 Durbin-Watson stat

R R S S P T WA T S T A W I o ISP TN 2
***significant at level 0.01, **significant at level 0.05, *significant at level 0.1.
Source: Research findings Gebios (sloaisl iaie
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Table 6- Precipitation and temperature changes forecasting in Fars province

GFDL-CM3 Joe
Model
RCP 45 RCP 85 5e.)L'-f
scenario
Lo S50 Lo S5k
temperature precipitation temperature precipitation

0.72 -1.3 0.73 -12.03 2011-30
1.53 0.98 1.97 -18.58 2031-50
2.33 -16.92 2.96 -15.38 2051-70
2.83 -18.28 4.66 -37.02 2071-90

Source: Research findings Gz sloatsl rae
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Table 7- The prediction of rain-fed wheat yield and risk influenced by climatic

variables
RCP 4.5 RCP 8.5 (scenario) s, )liw
S 5 Slos S 5 Slas
risk yield risk yield
0.0022 835.28 0.0006 772.24 2011-30
0.0006 1005.88 0.001 941.56 2031-50
0.0004 1022.64 0.0001 1162.32 2051-70
0.0002 1110.69 0.0 1304.8 2071-90
Source: Research findings Gzt gloatily taiie
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Table 8- The prediction of yield and risk sensitivity relying on precipitation
and temperature changes

Lo Sk e
temperature precipitation variable

RCP 4.5 RCP 8.5 RCP 4.5 RCP 8.5 525k
scenario

AS...“.'I') Q)S.Lo.c u_i....l) .))S_Lo.c «_i....g') \))S.Lo.c «_i...g') \))S-LA-:
risk yield risk yield risk yield risk yield

0.004 892.34 0.003 892.34 0.01 719.88 0.02 662.81 2011-30
0.001  1052.63 0.0005 1148 0.009 731.87 0.02 628.16 2031-50
0.0003 12315 0.0001 1388.19  0.02 638.63  0.02 646.59 2051-70

0.0002  1348.64 0.00002  1861.23 0.02 630.76 0.05 536.93 2071-90
Source: Research findings G glaadl taie
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Introduction

Wheat is presented as strategic agricultural product because it is the main human
food source affecting on food security. Wheat farming covers more than half cereals
farmlands in Iran. Accordingly, wheat is also the core cereal in Iran. This study
intents to investigate the raised question “how does climate change affects wheat
yield?” Rain-fed wheat farming as a sensitive crop to climatic aspects was
investigated regarding the study purpose.

Materials and Method

Utilizing the random function of the Just and Pope (1978, 1979), and Feasible
Generalize List Square approach (FGLS), the role of climatic and non-climatic
factors were evaluated in the mean and variance of yield in six regions including
Abadeh, Eqglid, Marvdasht, Shiraz, Larestan and Lamerd (1374_1395). The data of
temperature and precipitation were predicted through four-time period contains
2011-2030, 2031-2050, 2051-2070, and 2071-2090. Four scenarios including RCP
4.5 and RCP 8.5 relying on GFDL-CM3 model in order to forecast climate’s
variables. Finally yield and its risk were analyzed.

Results and discussion

The results demonstrated that the precipitation as one of the most important factors,
climate change phenomenon has positive significance on rain-fed wheat yield, thus
the precipitation can predict 1.61 percent of variation of rain-fed wheat yield.
Moreover, the precipitation and temperature as a reducing risk inputs are effective
factors to rain-fed wheat yield of Fars province. Findings illustrated that climate
change provides the condition for temperature to be able to compensate loss due to
reduced precipitation, because of both positive effect of temperature and
precipitation.

Suggestion

According to study findings, some suggestions were presented to policy makers in
designing mitigation and adaptation strategies for rain-fed wheat farmers in response
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to climate change like using heat and drought resistant seed and mechanizing
cultivation of rain-fed wheat due to the negative effects of some inputs such as seed
and labor on yield at the recent climate of the area.
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