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Figure 1- Sides of vertical culture system of saffron.
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Table 1- Effect of culture system on flower yield indices

S J5 s i AW s 439 JS sl
Culture sys“tem Dry weight ofzflowers Dry weight 01; stigma Number of leowers
(mg.m™) (mg.m™) (No.m™)
2908 i 347.34° 562 10°
Vertical culture
il s 121.78° 17.62° 3.26"
Horizontal culture
95751 * * *
t Test

A (63 gme BB ()l L;,LJI S 5l calise gy b sla puSSlo ¢ ygiw o 0

T Jleas! daws (3 )l jmet
In each column, means with different letters are statistically significantly different.
*Significant at the 5% level of probability.
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Table 2- Results of analysis of variance of the effect of culture system and sampling stage on morphological traits

A 4D
ot qalie ';.i &y Sy Jsb SSTas &y Sy B Ay 4> dlga Slas
Sources of variation $°h Maximum length of leaf per corm  Leaf number per corm  Bud number per corm
df
<l 1 0.01™ 0.31* 0.23*
Culture
(A ialejl slbd) ] Soxctls 9 0.13 0.03 0.04
Culture*replication (error a)
oo 1 2.48% 2,07 2.55%
Stage
A o cdls 1 0.02" 0.11%* 0.13%*
Culture*stage
s o 1S5 xeusls’
(2 il 9 0.01 0.006 0.008
Culture*replication*stage
(error b)
 pige slas 242 0.03 0.01 0.01
Error of sample
Syt - 17.61 14.22 28.07
C.V. (%)

T Jlain! pdaw 3 43 dme s 5 740 9 4 Jlain] o )3 55 Gze 5 4 NS g %
** *and ns represent significant at 1%, 5% and non significant at 5% level of probability, respectively.
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Table 3- Effect of culture system on mean of morphological traits in second stages

&> pdiges dl o Sy IS slani Ao > dilgs dlaxs
Sampling stage Total leaf number  Bud number per corm
Y ds e
Stage 1
Al s 5.8° 1.382
Horizontal culture
3908 a5 52° 1.282
Vertical culture
Stage 2
58] cusS
o 11.11° 3.58°
Horizontal culture
$39ee a5 8.01" 2.44°

Vertical culture

5 K0S b g lcgine SIS (o lol Lai 3] alite g L (slaseSibis ctlo o 2 53 5 (550 52 3
In each column, means with same letters are statistically non significantly different.
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Table 4- Results of analysis of variance of the effect of culture system on dry weight of leaf

85 glie @lilaayy S p s o
Sources of variation df Leaf dry weight
. 1 0.11*
Culture
Culture*replication (error)
S 2pizes sl 88 0.008
Error of sample
et e - 36.78
C.V. (%)

VA RYAN PN A PRI P
**and * ns represent significant at 1% and 5% level of probability, respectively.
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Figure 2- Effect of culture system on mean of leaf dry weight per plant.
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Figure 3- Light density received in sides and rows of vertical culture.
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Table 5- Results of analysis of variance of the morphological traits in vertical culture structure
i 2alio NG ETSY &y Sy Job SSlas ay S g olass &g 4> dilgs o
Sources of variation df Maximum length of leaf per corm  Leaf number per corm  Bud number per corm
N 7 0.15* 0.04* 0.04*
Side
O els) dess
() sl digmineas 88 0.06 0.01 0.01
Side*sample (error a)
oye 1 2.51** 1.07** 1.32**
Stage
Aoy 7 0.01"™ 0.007 ™ 0.009 ™
Side*stage
- ol 88 0.01 0.009 0.01
Error b
ot - 10.97 11.06 24.09
C.V. (%)

T Jleas! pdaws (3 45 dme pf g /0 o Z) Jloinl pdaws )3 J5 dxe o35 4 NS g e

*** and ns represent significant at 1% and 5% and non signficant at 5% level of probability, respectively.
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Table 6- Effect of the stage of sampling on morphological traits mean in vertical culture
&> 905 dls o Wy Sy Job SSlas & S g dlas Ay 4D dilga dlaxs
Stage of sampling Maximum length of leaf per corm (cm) Leaf number per corm Bud number per corm
1 8.09° 520" 1.28°
2 14.04 2 8.01°2 2.44°

Awd (b dze MR (gl d)Lﬁ] S 5l calisie gy b sla 1Sl ¢ygiw o
In each column, means with different letters are statistically significantly different.
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Table 7- Results of analysis of variance of the leaf dry weight in vertical culture structure

i galie @lifay S p S o
Sources of variation df Leaf dry weight
9 7 0.02*
Side
e 64 0.009
Error
et s - 42.81
C.V. (%)

T Jlzsl s )3 jl5 gae™
* Represent significant at 5% level of probability.
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Table 8- Morphological traits mean in sides of vertical culture structure

Bd908 CuiS sladsg S S 439 &y Sy Job SSlas QS S olan Al g dland
Sides of vertical Leaf dry weight ~ Maximum length of Leaf number per Bud number
culture (9) leaf per corm (cm) corm per corm

1 03° 12.43%® 7.54°8 22°

2 0.18 10.93 ®° 5.91° 1.54 %

3 0.24%® 10.1 b 7.04%® 2®

4 0.11°¢ 10.66 ** 6° 1.7°%

5 0.25%® 9.95 ¢ 7.75°2 2.372

6 0.22%® 13.29°2 6.08 ° 1.75"%

7 0.23%® 7.91°¢ 6.7% 1.83 3¢

8 0.2% 13.37% 5.83° 15¢

55 K0S b o fagine MBI (o lel S0 ] alia gy L (slanSibe iyt 2 53
Columns with same letters are statistically non significantly different.
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Table 9- Results of analysis of variance of the effect of culture system on corm yield traits

35 gl B g Pl g SS 0y i il B Al gy (550 A S (g
Sources of ;! Dry weight of lateral corm per Number of lateral corm per  Dry weight of central corm
variation df plant plant per plant
Bl 0.26%* 3.33%* 3.96%*
Culture system
IySoxeslS it
(il gls) g 0.003 0.34 0.02
Culture*replicatio
n (error a)
o 1 0.01™ 0.51* 0.51%
Stage
oy cdls 0.01" 0.03 ™ 0.54%
Culture*stage
als yox | Soxcusls
(& otalej] ) 9 0.006 0.06 0.006
Culture*replicatio
n*stage (error b)
g sl 81 0.01 0.13 0.01
Error of sample
et e - 1033 2575 9.39
CV. (%)
T Jlais! pdaws 3 45 gme pf g /N Jlein! pdaw (5 5 dme a5 )5 4 NSgses
** and ns represent significant at 1% and non signficant at 5% level of probability, respectively.
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Table 10- Effect of culture system on the mean of corm yield traits in first and second stage
- Qg Sl PR Al Kis ) Hl (8 Ay dlaa Qg 4D G35 o Ay Suid 43
813 pdiges dls yo ¥ 7 C5 gt (&37) ’ ¥ d:_s)*’ ? ($3})
Sampling stage Dry weight of lateral corm per Ay 40 Dry weight of central
plant (g) Number of lateral corm per plant corm per plant (g)
Y ds e
Stage 1
il ess 0.36° 24° 0.88°
Horizontal culture
2900 S 0.03° 0.93° 02°
Vertical culture
Y dls e
Stage 2
-u_a_el cuis 021° 1.662 1.87%
Horizontal culture
2908 Sl 0.02° 0.59° 0.21°

Vertical culture

5 5SS b s lagine MBI s lel a0 5] ke gy L slanSibe gt 2 53
Columns with same letters are statistically non-significantly different.
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Table 11- Results of analysis of variance of the effect of culture system on root dry weight

ot 2abie &3l 4y Wgr yd Al y Suid (39
Sources of variation df Dry weight of root per plant
" 1 0.04%*
Culture
Culture*replication (error)
S 2piges sllas 33 0.0001
Error of sample
et - 11
C.V. (%)

TN o > s pme w
** represent significant at 1%.

0.15 -

1

Root dry weight (g)
o
(RN

0.05

horizontal vertical

Culture system
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Figure 4- Effect of culture system on mean of root dry weight per plant.
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Abstract

In recent years many research studies have been carried out to use a vertical planting system for
production of some plants. Although saffron is one of the most expensive spices in the word, there is
no investigation about saffron production in a vertical planting system. Therefore, the growth and
production of saffron plant in two different systems (vertical and horizontal) were studied in the
agricultural research field of the Tarbiat Modares University during the 2013-2014 growing seasons.
In the vertical system, saffron corms were planted in fabric bags containing potting soil. The fabric
bags were hanged on a cube of metal with an area of each side of the cube being equal to 2.25 square
meters. In the horizontal system, the corms were planted in three plots with the area of each plots
being 2.25 square meters. The results showed that in the vertical planting system, the number of
flowers, flower dry weight and dry weight of stigma per unit area of land (10 flower, 347.34 and 0.56
mg respectively) were significantly higher than those obtained in the horizontal culture (They were
almost three times higher) .In contrast, the numbers and dry weight of lateral corms (2.4 corm and
0.36 g respectively) and the dry weight of apical corm (0.88 g) in the horizontal system were
significantly greater than those obtained in the vertical system. Dry weight of leaf and root were
significantly greater in the vertical system. The total number of buds and leaves were more in the
horizontal culture. However, the maximum leaf length of the vertical planting system was higher than
those of the horizontal system.

Keywords: Apical corm dry weight, Lateral corms number, Lateral corms dry weight.
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