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Figure 1- Monthly absolute minimum and maximum of temperature in experiment site in 3 years of experiment.
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Figure 2- Monthly precipitation in experiment site in 3 years of experiment.
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Table 1- Some of physical and chemical properties of soil in the site of experiment
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Table 2- Some of physical and chemical properties of cow manure used in the field
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Table 4- Yield of flower, stigma and daughter corm in saffron as affect by corm density and fertilizer average of years of

experiment
.. C i P09
JS dlass S o i CF slaws) a slass 15 0,55kS)
ohalojl 5o, los (oo s o slass) B2 R5S) (SR e8s) (L (b
Treatments Flower fresh Stigma dry J
Flower number iah iah corm number Corm fresh
(No.m?) Weight Weight (No.m™) Weigh
: (kg.ha'®) (kg.ha'®) : eight
(kg.ha™)
oSl
Corm density
g e p 07 Y47.62° 145.65° 3.044° 507.52¢ 11535
50 corm per m
& e 2N 53.66% 162.7° 3.371° 774.37° 11863.1°
100 corm per m
Lo y> 4l VO
e e 2 B 64.19° 234.86° 3.899° 1424.89° 25658"
150 corm per m
Fertilizer (Do 358
aslsControl 52.52" 188.53° 3.543" 785.7¢ 14653.5°¢
Y stbosss 35C1 48.67° 142.91¢ 2.859% 985.74° 12179.7¢
¥ Lo 358 C2 38.44¢ 121.27° 2.37° 957.07° 16843.1°
¥ Lobosd 55C3 47.03° 136.08° 3.183% 1069.5° 13232.5%
S22 p AT 5 28 59.49° 185.19° 3.327¢ 817.41° 17766.9°
Cow manure 3066 kg.ha
(e g Y o8
S 2 p SIS FTY 59 ’f 70.78° 209.17° 3.893° 951.59° 17766.6"
Cow manure 6132 kg.ha
S8 2 )55k N (555 Qf 69.18" 284.33° 4.891° 748.81° 22022.1°
Cow manure 9198 kg.ha
ANOVA olbyly 4525
Corm density (D) 4y o515 * Hk sk sk %
Fertilizer (F) Span 358 ok ok ** ** **
Interaction
Coefficient variance (%) 15.29 17.63 16.96 9.38 9.59
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C1: 100 — 100 — 50, C2: 200 — 200 — 100, C3: 300 — 300 — 150 kg.ha™' urea, triple super phosphate and potassium sulfate.
555 20> iy Jloin) s )3 LD cpguil bl S0 b (6l sime <EMS) lite B Sy Jilis b aSlie g yo 3 5 555586 5o sl
¥ For each factor and in each column, means followed by the same letters are not significantly different by LSD’s test at
5% of probability.
Kb dopd S g iy Jleis ] e 53 (61 pre odidd Ui (g ey e o
*, **: are significant at 0.05 and 0.01 probability level, respectively.
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Table 6- Yield of flower, stigma and daughter corm in saffron as affect by interaction of corm density and fertilizer average
of 3 years of experiment

E v AJWS .
S Sass) J5 slaxs & 029 OB ) as sl S H0H
“ o 35S (150550 53 (LS j2 0,55k8)  (HLS y> 0,54LS) (23050 35 Corm
: Fertilizor &Ereres Flower fresh Stigma dry Erores fresh
Corm Flower nugnber Weight weight Corm nurglber weight
density (No.m™) (kg.ha) (kg.ha) (No.m™) (No.m™?)
L5 Control ¥62.74%% 230.9% 3.881bcde 537.2M 13000™
Y tles 35C1 57.75%% 134.6f2H 3.432°f 415 9814Mm
Y besd 35 C2 32.421 106.2" 2.281¢" 441.7 12960
o ¥ obesd 35C3 34.53" 90.92' 2.024" 624.2%" 7300™
3 B a0 pSals Y455 ool oS . ; i
32 Cow manure 3066 46.38%" 124.9¢h 2.622% 420! 90271™
> -1
3. E kg ha
S kS 0 pSalS I (g8 55 _
53R Cow manure 6132 62.96°% 185.20df 3.4894%f 515.9M 15710
kg.ha'!
S 53 p)SolS ANAA (5ol 587 . ) ‘
Cow manure 9198 36.58" 146.8°f 3.577¢f 598.7" 12930
kg.ha!
asL:Control 47.94" 150 3.5520def 740.1"% 133508"
Y tbes 35C1 52.28°% 168.7°% 2.692%h 791.1¢ 11680
Y olesd 35 C2 37.28M 109.6" 2.441¢" 789.6% 133008"
L ¥ (berd 35C3 45268 126.3¢" 2,737 914.2° 13110™
- g Sy p S gLS Y55 golS 38
3 g Cow manure 3066 56.43% 182.3°4f 2.94] ¢t 600" 9286"™
. kg.ha™!
1 8 , 3
Lo VS 3 S5k FAVY (59l5 58 )
S Cow manure 6132 69.16>¢ 176.6%" 3.722%% 1054¢ 9984 !
kg.ha™!
S 3 2 )55kS AN (555 38 ) .
Cow manure 9198 67.3%¢ 225.3%4d 5.511° 531.1M 123309
kg.ha!
asLsControl 46.87¢" 18464 3.196°% 1080¢ 17610°°
Y tbes 35C1 35.98M 125.4¢8h 24528 1751° 15050%"
Y besd 35 C2 45.62%" 148°f% 2.389¢" 1640° 242704
L ¥ bowd 35C3 61.29%F 1914 4.789™ 1670° 19280°
2 E S 53 p)S kS Y55 (golS 355
4 2 Cow manure 3066 75.65% 248.3% 4.418%4 1432° 34990°
j; g kg.ha™!
LS U )3 )5k FAYY (595 38
R B Cow manure 6132 80.22° 265.8° 4.467% 1284° 27600°
kg.ha!
LS 3 )55kS AN (555 58
Cow manure 9198 103.72 480.9* 5.585% 1117¢ 40800°
kg.ha'!

coolly Slagus ¢ o 33 Olound ygus 0 )9 LS 13 p 5ol VO — Yoo = Yoo i Slard 358 Voo = Voo = Voo oV liowd 355 dde — Voo = Voo o) o 368
SiSa )3 p,SokS FIY golS 365 :Cow manure 6132 kg. ha™! LS ;3 p,Sshs Y-85 ol5 555 :Cow manure 3066 kg.ha™
S 53 0,8 5LS ANVAA (548 355 : Cow manure 9198 kg.ha'!
C1: 100 — 100 — 50, C2: 200 — 200 — 100, C3: 300 — 300 — 150 kg.ha™' urea, triple super phosphate and potassium sulfate.
5,05 s ) gy Jlessl gdaw (0 LSD (9051 bl 5 K00S0 b (6l sime M3 apliio by S JBlis b oo Sk 9w yo )3 9,956 dl){¥
For each factor and in each column, means followed by the same letters are not significantly different by LSD’s test at ¥
5% of probability.
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Table 7- Yield of daughter corm in saffron as affect by corm density and fertilizer in 3 years of experiment

Firstyear  Jqf Jlw Second year 298 Jw Thirdyear  pgw Jw
& P09 R W P05
ilesl gl lowi PAla) dyslas 3 e, 85kS) e dlaes) Al shass PESHS)  polam)auslas 0 e 55kS)
Treatments (&2 50 (s (&30 5 (e (&2 5 (susa
Corm number Corm fresh Corm number Corm fresh Corm number Corm fresh
(No.m?) weight (No.m™) Weight (No.m™®) Weight
(kg.ha™) (kg.ha™) (kg.ha™)
Corm 4 WSl
density
50 corm per.m™ v . . b . b
. . 216.43° 2315.8 533.76 9958.7 752.38 22330
&ye o & be
100 m?
cormper.m 437.62° 6041.7° 72357 10389.2° 1161.9° 19159
&y P\
150 corm per.m™ . a . . . .
. . 751.9 6908.3 1401.33 23081.4 2121.43 46984
oo Fe 2 &\
PBras >
Fertilizer
asLsControl 346.67° 5468.3° 1016° 9953¢ 994.44° 28539¢
Y o 35C1 711.11° 5991.1% 890.56 14551% 1355.56° 15997°
Y obews 35 C2 411.67° 4703°¢ 1337.33% 14612% 1122.22¢ 31214°
¥ (tbord 35C3 570° 6483.2° 794 14198 1844.44° 19016°
P eSS 155 S 555
s 370° 3310.1¢ 682.22¢ 12926° 1400° 37065°
Cow manure 3066
kg.ha!
2 PSS FIY (55l5 o8
oS 473.3% 4044.4° 681.44¢ 16183%® 1700 33073°
Cow manure 6132
kg.ha!
2 2SS VA g5l5 o8
s 397.78¢ 5620° 848.67¢ 18913 1000° 41533*%
Cow manure 9198
kg.ha'!
obly 458
ANOVA
density
Brae 25 sk sk Hek Hesk sk Kk
Fertilizer (F)
(DXF) Sl )jl k% k% sk sk sk k%
Interaction
C.V. (%) ol cops 29.3 14.65 15.35 20.25 13.59 9.31

coolty Slagus ¢ 35 lund yygus 0 )9l HuS 13 5ol VO — Yoo — Voo i Sland 398 Voo — Voo = Voo oV Hleond 395 e — Voo — Vv i) Hleowd 365
Cow manure 3066 kg.ha! ¢ ia ;5 a,SolS ¥+55 54l 55 : Cow manure 6132 kg.ha™'s )l )3 p,SokS SIFY (gol8 365 :
Cow manure 9198 kg.ha™, S ;3 p,55LS VAN (55l 355 :
C1: 100 — 100 — 50, C2: 200 — 200 — 100, C3: 300 — 300 — 150 kg.ha™ urea, triple super phosphate and potassium sulfate.
0995 bl 1 ;R385 b gl e BB asliie By Sy JBlin b oo uSilio ygim y2 )3 9 59556l YLSD.6)l5 o3 s Jloin ! s 5
¥ For each factor and in each column, means followed by the same letters are not significantly different by LSD’s test at
5% of probability.

o> S Jloss ! o ) (gl xe odimy s G
**; is significant at 0.01 probability level.
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Table 8- Yield of daughter corm in saffron as affect by interaction of corm density and fertilizer in 3 years of experiment

First year Jsl Juw  Second year 092 Jw  Third year oo Jho
& daxs & P09 & daxs &P 059 & daxs & P09
a o519 5 a0 35 9 dlass) P S S) 55 dluxd) 25 9S) 55 dluwd) P P59)
dcé(rjugpy Fertilizer (&0 550 (yus (2250550 (s (&30 550 (s
Corm Corm fresh Corm Corm fresh Corm Corm fresh
number weight number weight number weight
(No.m?) (kg.ha) (No.m™) (kg.ha) (No.m™®) (kg.ha'*)
L:Control ¥193.3¢ 2163k 585k 10480 8333 ehi 263608
Y basd 35C1 2008 2173k 361.7 12820°% 683.3"k 14450
L a Y sbess 255 C2 1755 25577 383.3 53231 767K 30990°
<] &
3 g ' ‘*LM O3 B 2933 2602 696" 11430°% 883.3¢fehi 7865™
2, = S 53 p Sl Y55 g5 058
4 § Cow manure 3066 kg.ha™! fgh k « ehil " 1
3 § 5o > p SolS AT (oS 358 326.7 1728 3833 8433 550! 16920’
Cow manure 6132 kg.ha™ " " N o efah e
S )3 5,558 VA olS 55 176.7¢ 1500 404.3 10940 966.7°% 34700
Cow manure 9198 kg.ha™! 150" 3487 1063°%f 10290 583,31k 250308"
LsControl 393 3%t 8653% 827%h 4248 1000°% 27150
Y basd 35C1 306.7%" 5667 1033%f 182109 1033°f 111601™
L% ¥ ol 38 C2 540°% 6230 1129¢def 96938 7008hk 239708
3 g ' @L"” #C3 / 306.7%" 7497% 436" 4671 2000¢ 27170
- S )3 p SolS Y55 (g5lS 58
L8 Cow manure 3066 kgha™ o g 3133" 466.7" 6513" 900¢E" 182101
38 HSd )3 5 F5lS SIVY 44l5 258 : ‘
- Cow manure 6132 kg.ha™ o N i o d "
S )3 5 5oS VA 55 5 490 43538 640" 13160°% 2033 12440
Cow manure 9198 kg.ha™! 593.3% 6758% 533.31k 16230% 466.7 14000™!
lsControl 453 3%f 5588°f 1636° 15130%f 1150° 32110°
Y basd 35C1 1627° 10130° 1277° 12620°% 2350 22380¢
s ¥ bt 38 C2 520%t 5322f% 2500° 28820% 19009 38680¢
3 g ' @w #C3 ) 1110° 9351% 1250 26490% 2650 22010M
™ g JUS2 )3 p)SolS Y255 (g5lS o8
%8 Cow manure 3066 kg ha’ 350¢%h 5069 1197 23830¢ 2750° 76070
33 HEd )3 5 F5lS FIVY 44l 258
- Cow manure 6132 kg.ha™ . wor o e w .
S )3 5, 5oS VA 55 55 7533 6280 1000°% 24450 2100 52080
Cow manure 9198 kg.ha™! 450%" 6615% 950" 30220° 1950¢ 85570°

MLJA_JLQJ?M) ‘Jﬁ.ﬁ)}«bm)iwm)ﬂ)w)bp)f% A e R R L;{w.);;\"—v'

Lo )3 p,SskS FIFY 4ol 345 : Cow manure 6132 kg.ha! £ )ia )5 p,SolS ¥+55 455 555 : Cow manure 3066 kg.ha™
e 3 p,SolS AVAA 54l8 305 :Cow manure 9198 kg ha™
55 20 gy i) s 5> LSD gl el 3,505 b (s foisine U] alite o oSy Jiis b (loSilho st o 53 5,556 5 sl

Cm Ve Y lend 358 B — Voo — Vou 1) Lot 365
C1: 100 — 100 — 50, C2: 200 — 200 — 100, C3: 300 — 300 — 150 kg.ha™' urea, triple super phosphate and potassium sulfate.

For each factor and in each column, means followed by the same letters are not significantly different by LSD’s test at *

5% of probability.
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Abstract

Due to climate change it seems that the suitable area for production of saffron is shifting towards
the Northern area of Khorasan. On the other hand, corm density and nutrient management are
important factors in saffron production. To find out the credibility of this assumption, an experiment
was conducted based on a randomized complete blocks design arranged in split plot with three
replications in a field located 10 km of Shirvan during the 2013-14, 2014-15 and 2015-16 growing
seasons. Corm density (50, 100 and 150 corm.m™) and different amounts of chemical and organic
manure [No fertilizer (Control), amount of urea, triple super phosphate and potassium sulfate 100,
100, 50 (C1), 200, 200, 100 (C2) and 300, 300, 150 (C3), cow manure consumption based on 100
kg.ha'! urea (3066 kg.ha™), based on 200 kg.ha™ urea (6132 kg.ha™) and based on 300 kg.ha™ urea
(9198 kg.ha™)] were allocated to the main and sub-plots, respectively. Three year average of harvest
showed that flower and corm traits improved with increasing corm density and cow manure
consumption, while the highest density compared to minimum density caused increasing flower
number, fresh flower yield, dried stigma yield, daughter corm number and corm yield by 35, 61, 29,
180 and 122 percent, respectively. Also the highest amount of cow manure compared to control
increased flower number, fresh flower yield, dried stigma yield and corm yield by 32, 51, 38 and 51
percentages, respectively. Therefore, more flower and corm yield were obtained in 9198 kg.ha™ cow
manure consumption with 150 corm.m™ planting density. Therefore, it seems that the production of
saffron is suitable using with organic manure compared with chemical manure. Moreover, saffron
planting with high corm density is a solution for improving the yield of saffron in the early years of
planting.

Keywords: Corm yield, Cow manure, Nutrient management, Saffron stigma.
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