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Table 1- Physico-chemical characteristics of studied experimental soil site
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Texture Potassium Available h;s horus Total nitrogen (5 Sty

Available phosp (%) EC (dS.m™) pH

(ppm)
(ppm)
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Table 2- Characteristics of humic acid used in the experiment
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slaasy jloslatl a5 wd ol adod o &S gy0b a fail 8
00,8 o oylyae) 3 ddyy (g g Sl Ll 8l ccel ey
adyy cdld oje> by gy0pl ;1. (Amirshekari et al., 2007)
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oS 5ai g 4y LSy yols Sl g sl il o o L]
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c2ge il 6351 W g e as gl i s 4 5S4
oo olydie oS 3 gy plasl g ) e 90i 9 A3,
4y, oS ol ok olo wiocen (Amirshekari et al., 2007)
P e, s,y ol Colae 5 Jolo pund <peasyd ool cla
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Jlsa e adis 9 S 05
039 75 5 e 3ly )3 5 sl Slas g 3le 4 g S

d94 bisize ilejl slal Sl 93 o (b o plyde; AN IS

Gdy Caxdg (ol mlo 3,8 wlpl Slles 5 S
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L5 O8I 5 oy i) sbaai 1y p olesd 9 JI slaseS
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3 o5 20 Gyane jlews o 5 s g el Cand d (ghibangS 55
Gy e il b 45 ol e Salld S5 (gglS 28 S
Dl s il 4 (5yplsd A dliai (g ahusS 5 (olend 365
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=hi oLl 3 3, Sles 350 9 S )il Sl Sy
Al 3,)LS e imgss ) (Sabzevari et al., 2010) 340
(Sorghum bicolor L.) pg5 5 diile SLalsS 3 Kot
(Triticum aestivum L.) p.5 (Mallikarjuna et al., 1987)
Fragaria vesca ) S o {Sabzevari & Khazaei, 2009)
(Arancon et al., 2006) (Capsicum frutesens L.) Jals 4 (L.
Farouk et al., ) (Raphanus sativus L.) a5 (cloaé oLS 5 4
Syt Snged dandd Caste 1l 013 S5l ke (2011
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J5 sluss a8 (g y9b b fal Cawd 4 Shoguts dual HliSan )3 p,SolS
i plalejl pgd g Jgl Sl )3 y98e Lo 5 e doly 5
Aol By me pae Hlog | it 20350 g un3 24 e
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415 4 31T sy @ iy g lawgio (5ol slodts bawg )y
JS5 5 099 g ple sladl bawgs oad sl JS Sl
o s it dle 4 cudyd (g ple slaay )3 i ,lSe
93 b yd ysSie jlaui o adli oyl bawgie Hlade aS g ysb & f3g
(T Jgs2) 592 32y 59l slaais 1y 203 133 ool Jls
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Table 6- Analysis of variance for flower and stigma yield of saffron in condition of humic acid and corm weight application

oS glo ©3l3 4y JS slaxs 55 o SO IS W S (i
S.0.V df Number of flower  Flower fresh weight  Stigma fresh ~ Stigma dry weight
2009-2010
NS ns ns * ns
2 84.87 141.20 56.29 11.25
Block
4;;. ")}5 2 ** ** ** **
. 18484.62 93530.63 2144.36 130.83
Weight of corm
Ko | *k *% *k *k
0 e G]M . 5 880.30 9298.34 202.55 27.81
Levels of humic acid
Ko | X ay oy *k *% Hk *
w5 S TR 03 10 1517.77 8108.43 19036 18.41
Corm weightxHumic acid
ks 34 103.09 1259.32 16.57 7.39
Error
(03] Sl o2 - 19.15 31.54 25.09 69.37
CV (%)
2010-2011
15
S 2 302.85™ 170.10™ 0.26™ 0.69™
Block
4;;. ")}5 ** ** ** **
2
Weight of corm 1922.21 16031.04 146.80 5.60
Ko | *k *k *k *k
0 S G]M . 5 1863.98 29874.07 169.30 7.41
Levels of humic acid
Ko | X ay oy F%k Fk *% Hk
w5 S TR 03 10 2946.04 14949.51 96.23 5.09
Corm weightxHumic acid
ks 34 252.05 1433.33 9.18 0.87
Error
(1053) st o - 17.99 15.63 17.75 26.15
CV (%)

Do 9 hoyd S g gy Jlain] pdaw 53 )b dne sy 4 NS

** *
3

*,**and ns: Represent significant at 5 and 1 probability levels and non-signification, respectively.
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Fig. 1- Interaction effects of humic acid and corm weight on stigma dry weight of saffron two years 2009-2010 (a) and 2010-
2011 (b)

Wl g pre gl o yd ey Jlein] pdaw )0 (S juiie B S Bl g oo Sk
Means followed by the same letters are not significantly different (p<0.05).
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Introduction

Saffron as a food, spicy and medicinal plant has more than 62000 ha under cultivation with about 250 tons
annual dry stigma production in Iran, which includes about 90% of its world production. Therefore, this plant
has a specific value in agricultural export products of Iran (Fallahi et al., 2014). Due to the important role of
saffron in Iran’s agroecosystems, the improvement of its agronomic practices is essential. Nutritional
management and mother corms size are two of the main factors affecting growth and yield of saffron. Humic
acid is an eco-friendly fertilizer that improves the physical, chemical and biological properties of soil. This
nutritional source has hormonal compounds and exerts a positive effect on elements absorption, quality and yield
of plants. In addition, in saffron cultivation, it is possible to produce considerable amounts of stigma by using of
standard mother corms with a minimum weight of 8 g. Because, large corms have a positive effect on stigma
yield especially in the first growth cycle and the weight of replacement corms and consequently saffron
flowering in the other growth cycles (Nassiri Mahallati et al., 2008). Therefore, the aim of this research was to
investigate the interaction effects of mother corm size and different rates of humic acid on growth and yield of
saffron.

Materials and methods

This experiment was carried out as factorial based on randomized completely block design with three
replications in research farm of Ferdowsi University of Mashhad, Iran, during two growing season (2009-2011).
Experimental factors were consisted of mother corm weight (4-5, 6-8 and 9-10 g) and application of humic acid
(0, 20, 40, 60, 80 and 100 kg.ha™). Mother corm planting was in early October, 2009 with 10x20 cm corms
distances and planting depth of 10cm. Humic acid (dissolved in water) was used along with the first autumnal
irrigation in two season growth. Flower and stigma yield of saffron were measured during autumn of 2009 and
2010. In addition, three corm clones were selected randomly in each plot and then all replacement corms were
removed after leaf withering in May, 2011. Corm measured indices were included of number of replacement
corms per clone, total corms weight per clone, scale weight per clone, mean replacement corms weight and
number of buds per replacement corm. Finally, data analysis was done using SAS 9.1 and means were compared
by duncan’s multiple range test at 5% level of probability.

Results and discussion

Results showed that planting of larger mother corms improved the growth indices of replacement corms and
saffron yield. The total weight of replacement corms per colon (91%), number of flowers per square (84%),
flower yield (66%) and stigma dry yield (154%) were higher for the larger mother corm (9-10 g) than small
mother corm (4-5 g). This result is similar to findings of Nassiri Mahallati et al. (2008) which concluded that
planting of more than 9 g mother corms improved the growth and yield of saffron. Selection of appropriate
corms is the main factor in saffron cultivation, because the flowering capacity of the plant depends heavily on
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the weight of planted corms. Planting of small corms is not affordable because they usually do not produce
flower in the first growth season (Kumar et al., 2009; Mohammad-Abadi et al., 2011). Moreover, application of
different levels of humic acid had a positive effect on the growth and yield indices in saffron. In the highest level
of humic acid application (100 kg.ha™), the amounts of mean number of bud per corm (10%), mean diameter of
corm (19%), mean weight of corm (70%), number of flowers per square (38%), flower yield (39%) and stigma
dry yield (183%) were higher than control. The positive effects of humic acid on the growth of plants is related
to many factors such as increased water and nutrient absorption, increasing the availability of elements,
development of plant root system, higher chlorophyll content and change in enzymes activity in the plant
(Sabzevari et al., 2010).

Conclusion

Generally, the findings of current study revealed that the use of large mother corms (more than 9 g) in
combination with humic acid application had positive effects on replacement corms growth and stigma yield of
saffron.
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