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Table 2- Descriptive statistics of explanatory variables

s @b Sl Sl ok e Byl 9l
Variable name Min. Max Average St. deviation Frequency
(J) 24 79 49.93 13.92 B
Age (year)
() Sl o 0 16 7.12 4.07 -
Education (year)
o) el -
(Jey) )A”,J 300000 3000000 1188818.18 559894.70
Income (10 Rial)
3 8kes Lals Jelgs 4y cand ) 5liS thlf" 0 15 8.93 3.80 -
Awareness
95 5 gl el AYE ZoaiS ¢85
(~:u§)») PA.c‘\:oA;.'SCAf)J:) )jsA\‘:cAf).\;‘; pis

Training course
(Farmers who attended training
courses=1, other=0)

Attended=26 persons
Non-attended=84 persons

$y9kiS” Clguas day
((+=0Mis dow ¢« V=0l dow)
Insurance (Insured=1, non-insured=0)

)_mYV:b_\.w douws
SOAY =0l dow

Insured=27 persons
Non-insured=83 persons

oRRgR sl ixe
(Source: Research’s Findings.)
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Figure 2- Yield of saffron farms in the first 6 years, regarding to different bulk densities.
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Table 3- Results of Spearman correlation test between bulk density and yields in different years
Nrod ) o wiald 93 3905 (5152 (SIS0 el
Correlation coefficient Sig. (2-tailed)
Y Jlo 55 0 ,Skee 0.260*** 0.006
Yield in year 1 (kg.ha%)
Y oy 0 ,Skes 0.366*** 0.000
Yield in year 2 (kg.ha%)
cuiS WSy ¥ b o ,Shee 0.318*** 0.001
Bulk density (kg.ha'1) Yield in year 3 (kg.hal)
£l 53,k 0.203** 0.033
Yield in year 4 (kg.ha?)
O Jlo ;5 5,Sles -0.045 0.638
Yield in year 5 (kg.ha?)
5 b 3 5,Slae -0.207** 0.030
Yield in year 6 (kg.ha?)
aoyd ) a3 ) gime oyd O pdaw )3 )b gime e
(Significant at 0.01 level.) (Significant at 0.05 level.)
(Ul als 30) (slals 3o 93 (0SB Jo 391 ol -F Jgur
Table 4- Results of the two-step Heckman model (step 1)
(Cotgzt Jo) (052 Jol Al yo
Fon oL First stage of Heckman model (Probit model)
Variable name o o t o o] ks
Coefficient t-statistic Marginal effect
o -0.032 -2.346%* -0.012
Age
Mo gl 0.140 2.895%** 0.053
Education
SipghiS Slpazee doy 0.0016 0.0047 0.618x10°
Insurance
el 0.717x10° 2.464%** 0.274x10°
Income
95 5 higel sla ol
G -0.098 -0.286 -0.037
Training course
3Skes 2alS Jalge a0 s 98 alST -0.063 -1.672% -0.024
Awareness
he Sl o2 0.0463 0.047 -

Intercept




IFAA Ll Y oyl ¥ al (ol pie ) 6y9ld g ceslyja s YV

[ pgne guge
0.38120
ESTRELLA R-SQUARE
0.33280
] MADDALA R-SQUARE
31 u‘}i’ ool ol S8 s o o 0.44694
Model fit measures CRAGG-UHLER R-SQUARE
b Ko e i 0.29645
MCFADDEN R-SQUARE '
i oh S ko)) 0.76364
PERCENTAGE OF RIGHT PREDICTIONS '
Lot yd Canns y50]
« ) 0 9°) 44.5139%**
LIKELIHOOD RATIO TEST
o ) e p3 ) pime e Loy O e )3 ) gixe e deopd Ve e )3 s me i
(significant at 1 percent level.) (significant at 5 percent level.) (significant at 10 percent level.)

(295 Al> 30) (gl 50 95 (0SB St 2,9y a5 -0 Jgur
Table 5- Results of the two-step Heckman model (step 2)

o o (‘_,\» 09w S J) CoSB 090 Al g0
Variable name Second stage of Heckman model (Linear regression model)
o po to,lof Nlbe 4> (yiulS
Coefficient t-statistic Elasticity at mean
o -38.591 -6.421%%% -0.608
Age
Ol g 81.765 3.905%** 0.183
Education
SipghiS Sllgama sy 66.675 0.443 0.005
Insurance
MT).! 3
0.621x10 5.228%** 0.233
Income
5 9 il sl -356.67 -2.292%* -0.026

Training course
38bes a8 Jolse @ cos 5L 2T

-39.628 -2.251** -0.111
Awareness
Bee S e 41935 9.26%x
Intercept
P S8 S 960.12 10.36%%*
Inverse Mills Ratio
O 0.7516
R-SQUARE
il 2955 slao el 0l el Cpand Gy
. 0.7345
Model fit measures R-SQUARE ADJUSTED
y 655l ole]
JARQUE-BERA NORMALITY TEST- 1.4297
CHI-SQUARE
o3 N e ) by pxe o> O e )y gxe
(Significant at 0.01 level.) (Significant at 0.05 level.)
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Abstract

Gonabad township in the Khorasan Razavi province is one of the largest saffron producers in
Iran. Unfortunately, the yield of saffron farms in Gonabad has decreased drastically in recent years.
Evidence and the opinions of agricultural engineers suggest that high-density planting can be
considered as one of the main reasons of yield decrease. With high-density planting, the operation
period of saffron farms will start sooner. However, it will decrease the length of operation period
tremendously. Furthermore, the farm will not be suitable for saffron cultivation for a long time.
Therefore, the present study was conducted with the aim of investigating the effect of high-density
planting on yield of saffron farms and determining the socio-economic factors affecting
unsustainable system of high-density planting. Data of the first 6-years of farms (2011-2016) were
collected and in order to analyze the data, a two-stage Heckman model which include a Probit
model and a linear regression model was used. Our study findings show that farmers' age,
awareness towards factors that reduce yield of saffron farms, and attending training courses are
three factors that have a negative and significant impact on planting density. In other words, these
three factors could prevent planting of saffron in high density. Farmers' income and their level of
education are two factors which are considered to have a positive and significant impact on
planting density. Finally, crop insurance does not have a significant impact in either one of the two
models. Therefore, we strongly recommend that farmers should be warned of factors that cause
yield decreases throughout training courses. Also, we recommend using of the experience of old
and experienced farmers in order to prevent planting saffron in high densities.

Keywords: Unsustainable System, 2-Stage Heckman model, Saffron, Gonabad.
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