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Table 1. Soil physical and chemical characteristics before experiment start
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<db STy il o las Nutrient amount (ppm)
Texture pH éé ( d;’m_l) IS Ghers oupes B jaed ey B ety
' Total N Available P Available K
P 7.75 1.14 298 7.1 118
Loam- silty
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Table 2. Variance analysis of the effects of fertilizer and corm direction on some corm traits of saffron in

2010 and 2011

2010
la o (puSileo
Mean of squares
T e . . sy ,hs
® il T Sy ol s S (339 d
of s i o i B
S.O.V. [CL45) . [P g ) 2 0J9 . . ‘5)9.3
df $ree Fresh weight of S5 slad Daughter
Corm daughter corm Dry weight of corm
number daughter corm di
iameter
Sk 2 13.932" 43.599™ 17.461" 4.590"
Block
(F) > 2 1.210" 591.194" 444.865™ 23.700™
Fertilizer (F)
©) _JB _’° ‘L” WP 1 8.913" 2255.681" 16.300" 10.208"
Corm direction in soil (D)
FxD 2 65.951" 2064.931" 14.605" 17.687"
> 10 6.784 177.201 20.815 1.757
Error
v (%) 14.620 12.550 10.680 9.33
2011
Sk 2 4.099™ 6.122" 2.515" 0.110m
Block
o5 2 41562 3714.287™ 199.424™ 11.123"
Fertilizer (F)
D) S 2 o o 1 17.448" 177.347" 0.332" 1.0977
Corm direction in soil (D)
FxD 2 7.258" 846.192™ 179.840™ 10.104™
> 10 2.328 26.985 4.363 0.393
Error
el 2 7.020 4.980 5.640 4.410
CV (%)

osime 22 NS g so o iy Jlodol gl 4o o ine ¥ oo )0 G Jlotsl mhas (o o ine X
**: significant at 0=0.01 probability level, *: significant at a=0.05 probability level and ns: non-significant
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Table 3. The interaction effects of fertilizer and corm direction on some corm traits of saffron in 2010 and

2011
2010
G by slaxs sas 5 (9 SlS 039 sbasy jhad
oo o " -l .
> orm &0y 0 $r=2 S0 slasy 3 )
Fertilizer Corm Fresh weight of ~ Dry weight of
direction Daughter corm d Daughter corm
2 aughter corm  daughter corm -
number per m (g.m?) (g.m?) diameter (mm)
Ga'él a a a b
° 20.667 143.889 53.543 12.176
15,9500 Horizontal
Mycorrhiza VG"t’_"‘I 14.4440 91,222 50,278 13.889
ertica
@3] b b
o Horizontal 14.667 117.500 34.0002 19.0652
JENEI orizonta
Biophosphorous V@t}'o& | 20.4442 84.000¢ 35.6672 13.944P
ertica
@3] b d b
L Horizontal 16.000% 90.500¢ 43.5002 13.648
sals orizonta
Control V@t’_"‘ | 20.6672 109.500b¢ 39.3892 12,5370
ertica
LSD (5%) 4,738 24.220 8.300 2.411
2011
"_;531 19.2592 73.333d 30.630° 15.9362
150555 Horizontal
Mycorrhiza V@t’_"‘ | 18.2222 90.333¢ 37.0740 13.993
ertica
]
o Horizontal 23.8892 141.5002 49,8522 11.405°¢
JEEI orizonta
Biophosphorous V@t’_"‘ | 23.5002 120.556° 37.481° 13.907°
ertica
]
° 25.0002 88.556¢ 30.148¢ 16.0822
ol Horizontal
Control V@t%“‘ | 20,5192 111.333 36.889° 14.040°
ertica
LSD (5%) 2.776 9.451 3.800 1.140

555 g ls e glas LSD yge3T bl 1 (o lel s 51 o jo gty Jloirl mlans 0 g 5o 50 S pidie g 51l slo o Silee (Lo o 0*
*In each year, means with the similar letters in the each column are not significantly different at p<0.05 based on LSD test.
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Table 4. Variance analysis of the effects of fertilizer and corm direction on some flower traits and yield of saffron in 2010 and 2011

2011
Ol yo (12 Sko
Mean of squares
i o GRS . ¢ e ) . c e SES 039 A 5 s y
SOV of S5 Sluss S I 5 i SIS 0is Sl i 55 - ’J:” AW Sl o35
Flower Total fresh weight of ~ Total dry weight of Fresh petal : res Dry stigma
. Drv petal stigma A
number flower flower weight yp ° weight
weight weight
Sk
2 235.185™ 4.303™ 0.733" 3.268"™ 0.714m 0.126" 0.002"
Block
(F) o5 e - o - - . .
. 2 2793.825 858.906 0.709 797.946 7.038 3.534 0.089
Fertilizer (F)
O S o 4 gz 1 126.718" 175.750" 0.3951 201.322™ 0.4327 0.869™ 0.0017
Corm direction in soil (D)
FxD 2 390.194" 534.251" 1.217m 477.237" 1.380" 3.123" 0.039™
o> 10 184.991 13.490 0.577 13.625 0.571 0.033 0.002
Error
St 2 12.950 8.310 16.980 9.090 18.750 5.120 10.520
CV (%)
2012
Sl .
2 64.817" 45.367™ 1.624" 20.287" 1.476 0.652" 0.004"s
Block
(F) ogs - - - - - . .
o 2 4319.438 243.758 6.949 249.703 4.857 3.050 0.194
Fertilizer (F)
© _Jl" ke 1 240.784" 65.144" 9.836™ 161.425 7.775™ 3.186" 0.121*
Corm direction in soil (D)
FxD 2 5132.194™ 751452 6.828"" 514.145™ 4.908™ 5.034™ 0.175™
> 10 191.079 33.793 0.445 33.686 0.337 0.519 0.012
Error
St 2 7.160 8.650 7.110 9.390 7.130 10.680 8.690
CV (%)

oisime 22 NS g oo yo iy Jlodorl s 5o o ime * oo )0 G Jlotsl mhas [0 o ine *F
**: significant at a=0.01 probability level, *significant at a=0.05 probability level and ns: non significant
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Table 5. The interaction effects of fertilizer and corm direction on some flower traits and yield of saffron in 2010 and 2011

2011
555 A @ e 0 S olas I ol F I Sle i SHlfFoiy Sl SE gl AN 5 039 AW Sz 059
Fertilizer Corm Flower number Total fresh weight ~ Total dry weight Fresh petal Dry petal weight Fresh stigma Dry stigma
direction per m? of flower (g.m?) of flower (g.m?) weight (g.m?) (g.m?) weight (g.m?) weight (g.m?)
e Hoﬁmal 75.796%" 26.271¢ 2.8414 24.1019 2.5552 2.169¢ 0.287°
X9
Mycorrhiza vi:;:; | 94.2702 35.070° 3.873¢ 30.799% 3.5112 4.2710 0.362¢
o Hoﬁntal 134.2412 53.517" 6.1042 48.912° 5.5792 4.6052 0.525P
SSg
Biophosphorous V‘5°t%“‘| 121.5582 53.393" 5.396% 49.086" 4.7872 4.307% 0.6102
ertica
. Hoﬁntal 97.0682 62.1062 4,0290< 58.8142 3.4982 3.293¢ 0.5312
L
Control V‘-;g; | 107.1972 34.682c 4,594 31.876° 4.2632 2.807¢ 0.331°
LSD (5%) 24.740 6.682 1.382 6.715 1.375 0.330 0.081
2012
! 183.556P 67.9222 10.1702 61.2362 8.8562 6.6862 1.3152
152550 Horizontal
Mycorrhiza Vi:t’l‘c’; | 221.0002 77.8192 9.6732 70.0522 8.2682 7.3372 1.4052
o Hoﬁntal 199.5002 75.1082 10.1072 67.7282 8.8012 7.3802 1.3062
S
Biophosphorous Vi:t’l‘c’; | 126.000° 45.474¢ 6.181° 40.981° 5.427" 4.494) 0.754P
. Hoﬁntal 206.889% 64.209° 10.0902 65.4272 8.7552 7.4312 1.3362
s
Control Vi:t’l‘; | 221.0002 72,532 10.0782 65.3902 8.7722 7.1412 1.3062
LSD (5%) 25.150 10.580 1.214 10.560 1.056 1.311 0.199

55 6 ls e gles LSD yg03T bl (o Lol s 51 oy gty Jloirl rbans 5o (g 50 0 S piie Bgym shls sla Sl (Jlos o 0 *
#In each year, means with the similar letters in the each column are not significantly different at p<0.05 based on LSD test.
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Abstract

Saffron is a valuable spice plant applied in the pharmaceutical and food industries. Despite low
expectations for plant nutrients, food supply in plants’ Rhizosphere can be effective in the production of
flowers and corms of saffron. This experiment was conducted in order to investigate the effects of
biofertilizers inoculation and mother corm direction in soil on some corm, flower and stigma traits of
saffron. An experiment was conducted as factorial layout based on a randomized complete block design
with three replications at research farm of Faculty of Agriculture, Tehran University during 2010 to 2013.
Treatments included mother corm direction in two levels (horizontal and vertical) and biofertilizers (with
mycorrhiza and biophosphorous inoculation, and control). In this experiment, traits such as flower
number, fresh and dry weight of flower, stigma, petal and corms and corm diameter was measured. The
results indicated that in both years of corm study, horizontal direction of saffron corm in soil was superior
to vertical direction for corm diameter and number per square meter. Also, in first year, fresh weight of
corms in horizontal direction of corms was 23.6% higher than vertical direction, but in second year,
vertical direction caused more fresh weight of corm (6.3%) than the horizontal direction. In the first year,
the most fresh and dry weight of corms was obtained in integrated treatment of mycorrhiza and
horizontal direction of corms in soil. In second year, the most of these traits was observed in integrated
treatment of biophosphorous and horizontal direction of corms in soil. Fresh and dry weight of flower and
stigma increased in horizontal direction treatment compared to vertical direction of corms. Investigation
of biofertilizer effect on fresh and dry weight of flower, petal and stigma showed that the highest and the
lowest of these traits were in biophosphorous and mycorrhiza fertilizers, respectively. According to
results, in both years of study of flower traits, the best treatment for dry weight of flower and petal and
fresh weight of stigma was integrated treatment horizontal direction of corm under the application of
biophosphorous fertilizer.

Keywords: Biophosphorous, Dry flower weight, Mycorrhiza, Stigma.



