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Figure 1- Geographical location and aerial view of the experimental site.
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Figure 2- Planting, growth, development and harvesting stages.
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Table 1- Irrigation schedule of saffron design treatments

&l b 5
Irrigation - 5 . 5 - > > — - =
date . 2 = 2 = £ _E o F 3 o0z2s 2_ 5= 3 S
»t-828-EF 235 32 452 F5E£<2 RE AT 354 E
sl 3EREREIRE BRI RS ¥ 4532 52 2542 3¢
Interval = z " E - s : R = E 3 = ’.;3 - I ‘3 B
T - 8 w I T 8 =« 2 o £
irrigation £
(day) =
15 + 1 1 1 1 1 1 1 1 1 1 11
30 + 1 1 1 1 1 6
45 + 1 1 1 1 4
90 + 1 1 3
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Table 2- The total amount of irrigation water for treatments (cubic meter per hectare)
Irrigation interval (g,l! jlae (Total volume of water) of JS poo

&bl dlass

(day) Irrigation number 250 m’.ha’ 500 m*.ha” 1000 m’.ha’ 1250 m’.ha”
15 11 2750 5500 11000 13750
30 6 1500 3000 6000 7500
45 4 1000 2000 4000 5000
90 3 750 1500 3000 3750
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Table 3- Physical and chemical properties of farm soil
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Organic r 1N Available P Available K ojors  EC(@Sm™) Soil
carbon (%) (mgkg™) (mg.kg™) H texture
(%) P
0.35 0.04 48 85 7.15 1.17 o o
Loamy clay
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Table 4- Analysis of variance (mean squares) for the effects of different irrigation volume and interval on some quantitative
yield criteria of saffron

Oyt gl IR Fu3 036 U5 o9 S 05 o SES AW 39
o3l Weight of . . Weight of
S.OV. df corm Weight of fresh flower Weight of dry flower dry stigma
155 5
Replication 35895.396%* 893.795%* 18.189** 0.220%*
e 3
Interval 93990.889** 4311.710%* 43.132%* 1.119%**
o>
Volume 3 34912.500%** 1547.412%* 25.302%** 0.468**
Jrotpoe 9
Interval * Volume 2343.685%* 249.762** 3.115 ns 0.056*
BEVE RS 6
Replication * Interval 954.035%* 112.209* 3.713 ns 0.068*
N I 6
Replication * Volume 344.479 ns 54.069 ns 2.045 ns 0.033 ns
Rl 18 31350 1.609 0.018
Replication * Interval* Volume 588.525
£ 47 10595.29 493.08 7.09
Total 0.141
Oy g
CV. % 32.6 39.9 42.8 448

ALl e I xe BMB] D93 g pis g oy ) oy B Jlain] prdaws 3 5yl e sdimdlis cig 4 Ty ¥ HE

*, ** and ns are significant at the 0.05 and 0.01 level of probability and no significant, respectively.
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Table 5- Mean comparison for the effects of different irrigation volume and interval on some quantitative yield criteria of

saffron
. S 8es iy 8P s O JF St AW Sl (59
Phess Yield of Fresh weight of . Dry weight of
Dry weight of flower .
Factor corms flower ( m'z) stigma
(gm?) (gm?) & (gm?)
skl o >
Volume water irrigation (m®)
bl 240.17 b 39.465b 4.242 b 0.553b
b2 313.42 ab 56.129 ab 6.002 ab 0.863 a
b3 35492 a 64.900 a 7.436 a 0.984 a
b4 354.17 a 61.905 a 7.161 a 0.955a
Sl
Irrigation interval (day)
al 397.00 a 74372 a 8240 a 1.167 a
a2 37417 a 67.616 a 7.304 a 0.991 a
a3 288.67 b 47.524 b 5.190b 0.729 b
a4 202.83 ¢ 32.886 ¢ 4.107 c 0.469 c

2,85 (I e 9l L) gy prdann j3 (Sl (glatals iz g0l Hai S ynie Bys Sy JBlus gyl (slaylos gt ym
*: For each factor and in each column means followed by the same letters are not significantly different by Duncan's test at 5% level
of probability.
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Table 6- Mean comparisons for the effects of interaction of different irrigation volume and interval on some quantitative
yield criteria of saffron

; ol o ) 8509 I Sis b3 . :
‘5’}3{' {'M &b :;.\La.c “ Weight of Weight of dry 079 .o\JMS S 2SS o
If‘rlgatlon Irri - Yield of Fresh flower flower Welg!lt of dry Tot.al .volu.me of
interval rrigation corms (g.m?) (g.m?) stigma irrigation
(day) YO (gm™) (gm™) ()
m
bl 343.6¢c 64.960 be 6.680 bed 0.922 abc 2750
b2 431.6 ab 88.718 a 9.452 ab 1.406 a 5500
al b3 398.0 abc 73.544 abc 8.756ab 1.251a 11000
b4 414.6 ab 70.268 abc 8.076 abc 1.091 ab 13750
bl 277.6 de 43.695 de 4.727 cdw 0.660 bed 1500
b2 365.0 be 66.798 be 6.520 bed 0.973 abc 3000
a2 b3 452.0a 83.459 ab 9.744 a 1.245a 6000
b4 402.0 abc 76.515abc 8.228 abc 1.087 ab 7500
bl 206.3 fg 28.321 eh 3.482 de 0.367d 1000
b2 267.3 ef 39.395 eh 4.623 cde 0.651 bed 2000
a3 b3 3353 cd 62.128 ¢ 5.352 cde 0.917 abc 4000
b4 3456¢ 60.255 cd 7.306 bed 0.981 abc 5000
bl 133.0h 20.886 h 2.081d 0.264d 750
b2 189.6 gh 29.605 eh 3.417 bed 0.425d 1500
ad b3 234.3 efg 40.471 eh 5.895 de 0.523 cd 3000
b4 254.3 efg 40.583 eh 5.038 cde 0.665 bed 3750

5 I i gl Moy gty pedaw 50 Sl (gl dield s ygejl i 5l S ynte Gy S Blas (gl (glmjless gty 0 7
*: For each factor and in each column means followed by the same letters are not significantly different by Duncan's test at 5% level
of probability.
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Figure 3- Production function of saffron flower.
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Table 7- Analysis of variance (mean squares) for the effects of different irrigation volume and interval on water use efficiency
of some saffron criteria

F ol dypa ol

. Dldpas g8 B ol & pan ol,l8 AW O B pao 2,8

1,55 ] "
)_)SJ, w30 &y 250 Suias Suis
Replication WUE of fresh
df WUE of corm flower WUE of dry flower WUE of dry stigma
IS
Replication 2 17.71%* 696.87%* 13.173%* 0.194%*
e
Interval 3 152.77+* 8323.31%* 88.669%* 1.436%*
e
Volume 3 31.96%* 1106.58** 16.776%* 0.206**
Jretpoe .
Interval * Volume 9 0.965%* 43.12 1.948™ 0.025%*
e 3,l,S5
Replication * Interval 6 0.314%* 23.20™ 1211 0.014™
o )5
Replication * Volume 6 1.563™ 38.46™ 2.020™ 0.032%*
N I
Replica{i]"‘f * Interval®* 18 0.258 17.06 1.819 0.007
olume
£ 47 13.06 654.22 8.773
Total 0.126
é“\”/ ‘y’“" 52.6 447 46.5 42.6
V.70

Bl o 4> me W] 3439 piae g o )d Vo yd 0 Jlosin] aws 53 (61 xe okimalis Cui i 4 Ty K FFE
* ** and ns are significant at the 0.05 and 0.01 level of probability and no significant, respectively.
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Table 8- Mean comparison for the effects of different irrigation volume and interval on water use efficiency of some saffron

criteria
Jow 80 5 ol Spas o) J5 Ol Gy o8 W ol s
e WUE of fresh flower e i e )
Factor & ol dpas o5 @m?) Suis e
P ol ol WUE of corm : WUE of dry flower i
el 2 i (kg.m™) (e.m™) WUE of dr); stigma
Irrigation volume (g.m™)
(m’)
bl 11.562 a 90.768 a 9.863 a 1.244 a
b2 7.671b 64.859 b 7.067 b 0.991b
b3 4.557 ¢ 41.348 ¢ 4.769 ¢ 0.604 ¢
b4 3.678 ¢ 31.821d 3.741 ¢ 0.498 ¢
Sl e
Irrigation Interval
(day)
al 4.496 a 42957 a 4.609 a 0.653 a
a2 7.261b 62.923 a 6.705 a 0.930b
a3 8.216b 63.001 b 7.160 b 0.931b
a4 7.495b 59.914 b 6.966 b 0.822b

8 )l xe gl Aoy iy grdaw 5D 5SS (ol aeldy win 90T a5 5 S yrde By G JBlos (gl (olaylewt g by
*: For each factor and in each column means followed by the same letters are not significantly different by Duncan's test at 5% level
of probability.
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Table 9- Mean comparison for the effects of interaction of different irrigation volume and interval on water use efficiency of
some saffron criteria

Wi i Wi o L.é).a.osgl)lf Jfgid)wsgl)lf yid)m,_?gl)ls yid)m,_?gl)ls iJS
KW .
Ié) 'mt') d; yi b“’t're-?a ol 3% il s A% T :,l IW f
rriation rrigation otal volume o
interval (Day) volume (m%) WUE of B WUE of fressh WUE of dr_)Jf WUE of dr_)Jf water (m’)
corm (kg.m™) flower (g.m™) stigma (g.m™) stigma (g.m™)
bl 8.331¢ 78.740 b 1.11 be 8.09 cd 2750
al b2 5.232d 53.768 d 0.85 de 5.72 def 5500
b3 2412 fg 22286 h 0.37 hi 2.65 ik 11000
b4 2011 g 17.035h 0.264h 1.958 k 13750
bl 12.341 b 97.1a 146 a 10.50 ab 1500
A2 b2 8.111¢c 742 b 1.08 be 7.24 cde 3000
b3 5.022d 46.3 def 0.69 efg 5.41 efg 6000
b4 3.573 ef 3401 g 0.48 gh 3.65 hik 7500
bl 13.756 a 94.404 a 1.22b 11.60 a 1000
a3 b2 8911 ¢ 65.658 ¢ 1.08 be 7.70 cde 2000
b3 5.589d 51.77 de 0.76 def 4.46 ghi 4000
b4 4.609 de 40.17 fg 0.65 efg 4.87 fgh 5000
bl 11.822 b 92.828 a 1.17b 9.24 be 750
a4 b2 8.430 ¢ 65.789 ¢ 0.94 cd 7.59 cde 1500
b3 5.207d 4496 ef 0.58 fgh 6.55 def 3000
b4 4.521 de 36.074 g 0.59 fg 4.47 ghi 3750
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*: For each factor and in each column means followed by the same letters are not significantly different by Duncan's test at 5% level
of probability.
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Abstract

An experiment was conducted in a strip-plot layout based on a randomized complete block
design with three replications in the 2016-2017 growing season at the Bakhrez county, Khorasan
Razavi province, Iran, in order to study quantitative performance and water use efficiency of a few
saffron criteria in response to different irrigation volumes and intervals. Irrigation intervals was
allocated as horizontal factor (factor A) in four levels (al=15, a2 =30, a3 = 45, and a4 = 90 days)
and irrigation water volume performed as vertical factor (factor B) in four volumes (b1 = 250, b2 =
500, b3 = 1000 and b4 = 1250 m3.ha?). The results showed that the highest saffron flower and
corm yields were obtained in the a2b3 treatment (total water volume of 6000 m3.ha?). The highest
reduction in corm yield is shown in the a4bl treatment (total water volume 750 m3.hal) with a
decrease of 72.1% compared to alb2 (total water volume 5500 m3.ha?). The lowest fresh flower
yield was obtained in the a4b1 treatment (total water volume 750 m3.hat) with a decrease of 76.5%
compared to alb2 (total water volume 5500 m3.ha?), and the lowest yield of corm yield was shown
in treatment with a4bl volume (total water volume 750 m3ha?) with a decrease of 70.6%
compared to the a2b3 volume (The total volume of water was 6000 m3.ha?). Also, the results
showed that the highest decrease in corm water use efficiency was obtained in the alb4 treatment
(total water volume 13750 mé.ha') decreased by 85.4 percent compared to a3bl (total volume of
water 1000 m3.ha!) and the greatest decrease in fresh flower water use efficiency was shown in the
alb4 treatment (total volume of water 13750 m3.ha*) decreased by 82.4% compared to a2b1 (total
volume of water 1500 m®.ha?). According to the results, 250 to 500 m®.ha? irrigation in 30-day
intervals (1500 to 3000 m®ha?) is recommended for maximum water use efficiency in saffron
cultivation.
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