/
¢ m\
Saffron Agronomy & Technology @
Vol. 3, No. 4, Winter 2016, P. 225-236 -
u/{‘/éuhw!.u‘yl‘(/

Olyie) 6y9ld g eely) & i
225236, 1 1394 s b ot 3 sl

G193 9 PSS W gi 33 T O pao Golaid! g (8 D1 S el o
LB Gyl pgu 49

4&\.&&} Sobew e g 36‘:"” Lo hezes ‘*26MY| d"L" deo ‘1‘53_5159‘ bl

1394 ;56 2 0 b

1393 winl 13 1il s b

LRVCES

L i ol sl bl Ol (690 p00 Siddons 9 s 3l cunlio (65)9LaS (slapiums s )3 wteo Jolos 5| (G

2 o JAS 8t Jdlse LS inan g A5 5 olyie) cVguae O Chyuan o5laiBl 5 5 IS (slaasls et G

1390-91 <ly; Jlo b > olyaej ac)30 48 o paiS ac )50 90 o j3 a8 ol Inl ay pgin lulys il )3 &Blg GLSB b yo

O Bpas oolatil g (28 LS (asls (sl g2 g o Jgeaeo 35 el 02,008 o)lel Ol o 2035 (gl dsliin

F)§9L.§Ol36 90/91 w);duro._\j Lg"\"lf; Ql)ab.}yW)de‘)J u] LB)..m u..{l)lf ua)‘.uu alols C)Lq uoL»‘fJ.:.))f Ml}m

dlassl oS uS5ke el Cawd 4y xS pio F)§91,50/002 90/36 o) gddgr AMS 5 odgicum s JS sly g cxSoyio jo

oo plaidl g 5 ay lyaej g)li o o bises fpiaw o |y (sl ol jlade i 0 Sdas (p 5YL L lyae 5 dlozs &30

0L 93 (e b KW sy 3y90 (S s g3 NE,8U Jelse ) as e colue g el Ve puS Jgae

o S By S5 o] o (Kadi et al., 2003)
5 Caio oy 555liS )3 By C g O Sl odlis
Bblie ) St ol cunl (ot 5 €85 anls 5> Cannlaa
Coab Dy g0 mlio (wlel pg dled ol Siddes o Sis
a8 ol o] 2 a5 WS o (S blie 3 (lor Cumox dop
Mo )3 07 5 i 4 08y ol 2900 551 2050 Jlo b Jg el

[(Howell et al., 2001) b ja!58l
40 ) e 48 3588 o Ml slopasls bl

SR A j0 3,lg S B yumn |y 393 sdigds o5 Ol @lie duo)yd

235 odalde (63 gme 5 e b3 g0 S (6598 5 4l 5)90

Jgame 0 Slas (55 00 skl L g5 Ol

dodo

@YUy b byg o olice el g Of wlie cutal 0l
5 olar Cpmex 4,0 GBI ol ol golsl ool el
cdB g wlie ool a5l i edlatul cle 4 O gl gals

2be (2bond slooan ¥ 5l (680 5 (b slassp )3yl

i g o515 sy BLS (£5oloST )| askis IS s gl il -1

ey oSS (55,58 0Kl il Mo 5 sl 09,8 skl 5 sleils =3 5 2
A0 oKl ‘d)'”hf.f sl (-;\A)L.\M;l} 09/5 )lﬁ‘i;jl.) -4
(mjamialahmadi@birjand.ac.ir :Jgtue s g =*)



1394 uLo.w.c) 4 o Lol 3 al> ‘ol)_é.c} ‘5)5[_;5 g ccly; Ay i 226

o 93y Shas (¢ S0jluil b audss > (Absalan et al., 2010)
gy BT s adlate )3 puiS 430 14 (295 5 9399
5 2530 g)l5e ul ol Bras 2l o 4 85 0l as>
12 G0/ jl ailaze oyl 55 Ol Gymo I, LS 48 103l i
Foe ol Jade ol L) conl ite aSogio yr p S keS
10053 60 395> (sl o e Jy (o ST 5l e ey
0/6 s 0/3 51 51y aiold (lyls adlllae 5y90 ol559LiS” £5150
0/45 390> U1 Byme 1S Lawgio g 039 caxSayio p p,SokS
Gl Byan (38 LI byl @l bl e cao i 2 p Sl
Slr oz 5 apiecay oy lagliod )5 ds)je dw )
Shle g o o)l gy 99 Cov A8 jatie g pAS Juasme o
oble g 4oy elecoy ) paS Ol Gpas LI ol ol
o yan ol asly gl as 2,55 LS 0/34 5 0/76 0/44 Cs 5 o
Jds 0 apne oy asyie 1 O pas LIS Jhl8l 0k
392 ol Fisele o pte 5 Ghb ilol phu 31 4250 (513,05 5

(Neyrizi & Halmi Fakhr Davood, 2004)

slmodjslyd g gy lalS jleslizl 4 38155, 2,50,
Py Sl el 2 ) S ol i85 ol ol
3 o ygiS 4 L5 byl 2Ll 4 gy L yune a8 (¢ jgbds wanl 03
de gl 3 Ay iy (gl iS50 A Sl wdgs dgaote drwey b
Ols=sany Crocus sativus L. ole pU L olyae; ailasdly glol)3
2 shing oLl lae 29> 5 55:5L8S Jgazme o 5leac)S
(Kafi et al., 2008) 5,5 ol lolo 5 sixio &Y guams oy
Ol G yme Lo =l oYy e Og.)ﬁ'.bo])lf 5SS ol oyl
e Rgue BoinS (AUS j @B polie 45l il g 09
Joaxe oyl jl aegs ol s (Rahmati, 2004) >4
L as Wl o cand a ogis ol 3 bl 51 Ldble )5 (gj9liS
o9 e (eeldl colin Cundge e oS (b g (SutS 292
Wlai oo Mg Jlae o S5, blod I olyaes o 3
A0 Ly adg y Ll lyde ) Joamme cuenl 4y drgi L
Slosliul > calises (sla yisu culd) 9 Ol wlo Codgize 8,5

@il g 26 bl (asls e adlae oyl j Gan wlie ol

é.:l_ua o yd 74 )] L)w..: gB)Am L‘ Ul)ﬂl uﬁ))) Q?.l AJW‘ ol Uj
=l (sl (559l8 i ot o 032 90 51 s 48) 355
o,\_m&.)).:uiul)z)&)ﬁbsmfdi u,u.gd‘l>)‘o)‘ Cusln
g CuiS bais g Oloj pos ialS 9,0l 51 (Akram, 2004) col
Sbygys 5yl ledsly iali8lolyem 4 ol 51 da5e o3kl
- 053'1_0 (Akram, 2004) 39y )Lo.mdu U])J] d)”l.wf 4&»94
250 3g0> lpnl )3 S8k bhuwgio 45 dges dn g5 Ll HeShe 3,00
- e 050 m Lol pdaws (> (S05,b bawgie 1 45 sl yio lie
aoliol 3 (SH)b G @8 ol ogMe sl jiaS s 20
9 598 Colue 2oy 24 1 Fx5,b aoys 50 &8 (claisS @ !
Najafi, ) 3,5 o © g0 3958 Corluno 203 76 15 o5 0o ,> 50
o oS yne 33 s slalil iy pils o 3 .(2005
Sleilato &S oS 5,5 adlais )3 podse cpl 4 Lyl 5 Ay
5 ) o ol 5 ol gl bl o ] S35 5 K
g aelbie |y ol 5l e oolitl 5 Ol Sy ppio g5d90 4 it
25yl w3 Syl Sl O gy90,00 &8 2l 05

5393 0l L ol 5ogltS 951 o o5 (St 51 (S
S35 ot o] Bpas (6000 5 2L 009 ol el
ln s b 045 plol ligios g ko 67 glis 5l oslizal | el);
B03)S s 59t il laig slwolKaul > 2006 b 1993
PR SLQUIE S VIS VN PR W UYWL VeI
Montazar & ) 34— csSoyio 4 p,5 9 LS 6/77 50/11 0/89
(Kosari, 2007
Ol oM g ($3909y0mn Jao 5l edlatul 95 Shas @kejlys ol )
2 paS Ol 5000 45 03,5 paseie (555 5 e e S
(=l pai5) 0/28 L 0/75 4 (o> p:5) 0715 1 1/55 (slaaals
w23 S (6l Slyss dield (g 03905 yunsd anSopio S kS
O)Sen 5 oMl (Faramarzi et al., 2010) 55 it



227 . ofic; s puiS odgi 35 o & oo (golasdl 5 23 )5 Gl aslis dunlio

(o j20) 2o o iz [ (p55kS) M55 (3o
(csSosie) (B ymae o 3o [(JLs) 3y Jomamo )
(OECD, 2001)

ladaliiny SLedbl & 4295 b g5 50 g (S pae
SiaisS dlea ol 5l gadgi Y gzt Cuasd g 00 d)ﬁié"?
g =5 Jlo )3 jpgldS jlpaS b5 Caid 05 BT BB
508 p)S5hS o Cuoid il pS5kS 5o (sl 4 Jb, 5600 s
20000000 s ylyae; p )59 kS o coid 9 Ju, 3711 2l8
bl lacog S a4 bl ploj e g as )30 4 (6399
5 &bl cog oy cly Brme O (e o] 5l o3l b oS el
S ol S5 p5Y 03,8 dslone 155 0y IS (6l ol geone
Cgmme Ll s 55 W jiSej 4 (639y9 < g 42 )30 3l (29>
48,5, a3 Jeuame A g (gl d)lﬁ] g] IS o 50 g 00
9 S0 2 Badld (I 8L )y ized ol 00
5 Goslamer 50 g )l3e SB 5 ladiges S T o3le doy
bwg gjwodlal I s Jols celaodls . S )5 3JUT 5,0
3,5 5JUT SPSS version 16 4 Excel (cla)ljéls 5

2l Gl Ol ez g 5,Skes 4 byyye hog Ll @l
ol 0 03,91 1 Jodo )3 yisu yo S5 4 ¥ guame |
Oy p paS aib 0,Sles 5 si)gl 00 i j (1Sl oy yiidis
oz Ol oS i ol (o 3l el Casdty Slios
i 55 e Jyame slp g L 5 1) 60,0, )l
e Solied Gisu 0 AN 5 Sles g (a5 0355 (xSl
228 )l O :Sile o iy (150 (pl 45 Jloy el s
(1 Jgs2) g 1o 1,

5 r"“\—S«Jﬁ—‘MLUT duslds g lyae; Joamo glp g] WY
Doy BB b ppi

W g 9 dlge
acyi0d8 sl ol 3 sl ads o an GSB o o) yie
Sarmad et ) :),SsS Jgeyb jl oslil b paiS asy50 50 4 )i
yboass JLai 5550 LS oyl 0 a0 Slax 4 4555 L g (al., 2009
LBl i b ol 9 Sgdiass (655 30 iSu dw | Bolas
s a5 dy0e LS e ls olas a8 pl 4y s g b i Gl
laws Clucs! s widgy Cglite S0 b dgrge i dw I S
S o) e)lie I gaw b ceslize (s o 3 0lS e bl
050 il asy30 21 paiS olS (oS g psbs wind Lbssl ol )]
Solag i jlas;30 13 5 (65550 (a5 jlae)50 16 s
el 0955 oz 1 laisylpdiges oy olS (sl 35 Sl
oo jlasy30 24 IS )3 08,5 Oy dlle Cin g gy e g
3 Solas s jlae)io12 g orw s jlac)ze 12 (55550
o Dy ddlaio )3 &g sy bl QBRI G 09,5 e
3 e5Y slaalagl g 5as Ol as e 12 w095 2 (ol
Baio Blaal wlul p laodls (gyglaes jobaiods el Jos @ bl
Ol g g 4d jLnyge CLeMbI (bl (pladslidun
mdalidioyy 4 bgrpe sty p Fere b eSS (bl g5
9 O ‘l;'_m” suM_>u J._.wu_a 109_:)9 25 .5)|9A 4 0l A L;lm
9 =8 oS lajad s duslre (gly Jols claodly ac) e
il S a8 Layas i oplab 48,5 )54 O Gy (ool
g drwes Glojlw bwg oa il al)l e slajasls

: - 1 .

183)S (oo S

1- Organisation for Economic Co-operation and Development



1394 QLHM) 4 o Lol 3 al> ‘ol)_é.c} ‘5)5[_;5 g ccly; Ay i 228

liseo (61 picey > Y gazma 51 Sy b )kl O w2 92,5 @ bgiyo oyl jlol -1 Jgoo
Table 1- Descriptive statistics of yield and irrigation water for each crop in different districts
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Crop Variable District Number Minimum Maximum Mean Deviation
S 13 1100 6597.56 3791.84 1319.22
I Central
039 JS S
PR o 16 1900 10488.9 7361.2 1690.46
i Nimbolouk
Total biomass »
21 1500 9222.22 4741.9 1934.22
Sede
SFEr 13 648 2000 1513.01 324.14
Central
P b 3,Skos (Sohed 16 900 5500 2979.01 990.64
Wheat Grain yield Nimbolouk
- 21 673.2 4400 1707.08 735.32
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SFEr 13 3671.43 8800 5603.45 1823.81
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LF)L’f'_ ol (Sohed 16 3333.33 10584 5289.20 2046.50
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ok 21 4808.16 9720 7247.76 1792.53
Sede
S 24 1520.85 1722.4 1609.09 70.39
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39 JS S
sl e 12 1541.7 1750.2 1633.81 59.71
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12 1525.02 1666.8 1583.94 50.89
Sede
S 24 1.7 14.13 8.89 3.01
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obée; A 35 (oo 12 3.4 14.40 10.91 3.17
Saffron Stigma yield Nimbolouk
ok 12 2.04 10.88 6.84 1.97
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S 24 2016 8979.2 4416.45 1418.04
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L_”L""_‘u' > (oo 12 2646 6300 4583.75 992.41
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ok 12 1260 7600 4274.68 1555.59
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Table 2- Results of calculation of water use efficiency for wheat total biomass and grain in different districts
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Crop District Range of water Average of water Water use efficiency in
use efficiency use efficiency region
(kg.m*) (kg.m*) (kg.m?)
SFr 0.24-3.03 0.68
0395y JS Central
A (Sokes 0.57-4.51 1.39 091
Total Nimbolouk
biomass - 0.29-1.26 0.65
Sede
SFr 0.09-1.09 0.27
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4l S sl
i i 0.16-1.20 0.56 0.36
Grain Nimbolouk
- 0.10-0.45 0.24
Sede
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Table 3- Results of calculation of water use efficiency for saffron total biomass and stigma in different districts
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Crop District Range of water efficiency Water use efficiency in
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(kg.m™®) (kg.m™®)
SFr 0.14-1.51 0.36
e Central
2395y JS Sy
5 i 0.26-0.66 0.36 0.36
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Total biomass »
0.17-1.26 0.37
Sede
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-t 0.0004-0.0065 0.0016
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Table 4- Results of One-way variance analysis of Water use efficiency between ages of saffron farms

Folly Ol et e Olape ggome (il dryy Olupe (ule L (5l dme haw
Parameter Source of variation Sum of squares df Mean square Significant level
ol Syas WS 12297 (2 0.227 3 0.076 1.085 0.365
G o355 S Between groups
water use efficiency _““9:)5 U9 3.069 44 0.069
(total biomass) Within groups
>Total 3.296 47
ol Bpae B 12295 G 0.00009 3 0.00004 5678 0.002
RNt Between groups
water use efficiency oy, 09 0.000235 44 0
(stigma) Within groups
ze>Total 0.000325 47
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Table 5- Mean comparison of yield, irrigation water and water use efficiency between ages of saffron farms

3 Shos yi ) o 2,5
4 )50 o Yield (kg.ha™) &30, Wl of pxa Water use efficiency (kg.m™)
Farmage 4WS  guadyi odgiCum; JS  Irrigation water (m*.ha') 4V cudgi o9 Cumj JS

Stigma Total biomass Stigma Total biomass

2 4.835° 1559.31° 4796.85° 0.0010° 0.325°

3 8.135° 1599.77° 4832.20° 0.0017° 0.331°

5 14.328° 1675.73° 4403.95° 0.0032% 0.380°

7 8.246° 1601.14° 3658.33° 0.0022° 0.438°

S5 (I ime uglds o> D Jlein] pxlans j3 (Sl (gleials iz yg0jl bl p (S e B Iy olaSile g yb
Means in each column followed by similar letter are not significantly different at 5% probability level using Duncan's Multiple
Range Test.
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Figure 1- Economic water use efficiency in Ghaen’s districts for wheat and saffron.
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Table 6- Results of One-way variance analysis of economic water use efficiency between ages of saffron farms
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Figure 2- Economic water use efficiency for different ages of saffron farms.
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Table 7- Correlation coefficients between indicators of economic and technical water use efficiency with socioeconomic
factors and soil conditions for each crop
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Abstract

The main objective of this research was to determine indicators of technical and economic water
use efficiency in the cultivation of saffron and wheat in the Qaenat region located in the South
Khorasan province in Iran), where 50 wheat farms and 48 saffron farms were investigated during 2011
and 2012. For this purpose, the necessary information about farmer’s age and education, crop yield,
the area under wheat and saffron cultivation, type of irrigation source, water flow rate and the number
and duration of irrigation were collected by using a questionnaire. The results showed that the
calculated indicator of water use efficiency was 0.84 and 0.34 kg.m-3 for wheat total biomass and
grain and 0.36 and 0.002 kg.m-3 for saffron total biomass and stigma, respectively. Economic water
use efficiency was estimated to be 23706.43 and 1836.89 Rials per cubic meter of water use in saffron
and wheat production systems, respectively. There was a significant difference between the different
ages of saffron farms for economic water use efficiency and the maximum value of this indicator was
related to five-year old farms. Education of the farmers and the area under cultivation were identified
as factors influencing the studied measures for wheat. Also, the results showed that there is a
significant negative correlation between economic water use efficiency and soil salinity.

Keywords: Irrigation, Water used, Water Use Efficiency, Yield.
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