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ABSTRACT

Fenugreek is a plant of leguminous family. This plant is a vegetable, spices; aromatic and medicinal plants are important
and can be used in many countries. Different parts of the plant can treat diabetes, bronchitis, digestive disorders and
wound healing helpful. In order to investigate the effect of explant and hormone treatments on Callus Induction and Plant
regeneration (Trigonella foenum-graecum L). In vitro, two factorial experiment in a completely randomized design with
three replications. The experiment callus speciation, cotyledon and hypocotyl explants of two and 2,4-D (1,0 and 1.5 mg
per liter) and Kin (0, 0.25, and 0.5 mg per ml) was used. Environmental regeneration; 16 combined hormonal includes
BAP (0, 0.5, 1.5 and 2 milligrams per liter) and NAA (0, 0.25, 0.5, 0.75 milligrams per liter), respectively. The highest callus
of the cotyledon explants on MS medium containing 5.1 mg per liter of 2,4-D and 5.0 mg | Kin was obtained. Combined
hormonal 5.1 mg [ BAP and 5.0 mg per liter NAA best combination hormonal shoot regeneration from callus was obtained
from hypocotyl explants. The cotyledon callus derived from small samples, there is no rebirth.
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INTRODUCTION

General Tendency of humans to traditional medicine, the concern of the harmful health effects of chemical
agents that are associated with primary health care and cosmetic ingredients in the plants, resulting in
more of them is not. One of the many medicinal properties of plants that have been mentioned here is
fenugreek [1].

More than 100 species of wild and cultivated plants in the world have been identified, of which 33 species
in many parts of Iran, including Isfahan, Damghan, Central, Azerbaijan, Fars and Khorasan distributed [2].
Much research has shown that different parts of the plant can be used in the treatment of diabetes,
bronchitis, digestive disorders and wound healing useful [3]. Fenugreek seed, which is a rich source of
diosezhin drug frequently used in the synthesis of steroids. Other substances found in fenugreek seeds,
can mucilage, volatile oils and alkaloids named. Trigonelline, an alkaloid found in fenugreek seeds in
addition to anti-cancer properties and antiseptic in the treatment of diseases such as migraine,
hyperlipidemia and diabetes. By altering the genes causing genetic engineering to improve the quality of
agricultural products, the introduction of plant cell and tissue culture and genetic engineering is to
transfer genes [4].

Now, using the in vitro culture of the possibility of producing secondary metabolites, that is important for
the pharmaceutical industry, such as alkaloids, amino acids and steroids etc [5]. In the field of in vitro
culture of TF, studies have been conducted. Provorov et al [6] using hormone 2,4-D, Kin and BAP
successfully motivated callus were at TF. Khawarai et al [7] for in vitro culture of fenugreek, a fine example
of hypocotyl, cotyledon and root were used. Oncina [8] metabolite production in callus explants stems,
leaves and roots were examined TF. Rezaian [9] that Changes metabolite accumulation in callus from leaf
explants, the shoot apex and root, fenugreek review. The accumulation of these metabolites in callus from
leaf explants reported.

Luo and Jia [10] for shoot regeneration in a legume, a combination of BAP and NAA hormones used. Zhang
et al [11] for regeneration beans, the MS medium supplemented with BAP used. Barna and Bakhlo [12] for
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stimulation of plant callus and leaf explants in medium containing 2,4-D applied them. Lu et al [13], in a
study conducted on Trigonella corniculata, the highest of somatic embryogenesis from leaf explants on MS
medium containing 2 mg of mesospheric | NAA and 5.0 mg | BAP observed. Hoda et al [14] conducted a
study on regeneration indirect peas and the highest number of shoots formed on MS medium containing 2
mg 1 BAP and 5.0 mg per liter NAA reported. Study; to indirect regeneration plant using different
combinations of hormones in vitro was performed.

MATERIALS AND METHODS

The study of 2012 in tissue culture laboratory at the University of Agriculture and Natural Resources
Ramin Khuzestan. In this study, the two cotyledon and hypocotyl explants were used. The seeds were
purchased from the company of pure seed. To obtain sterile seedlings, seeds with running water for 30
minutes and then were washed once with sterile distilled water. The rest of the interior of the room was
Air fluency transfer under laminar hood. To disinfect seeds under laminar hood, a solution of 70% ethanol
for 1 minute and 5% sodium hypochlorite for 5 min was used. Then washed three times with distilled
water, seeds MS medium (MS) without hormones, with 7 grams per liter and 30 grams per liter sucrose
agar, were transferred. Germination in the growth chamber, with constant temperature 2 * 26 ° C and
equipped with a fluorescent lamp with a light intensity of 1500 lux (16 hours light and 8 hours dark) was
performed. Germination and seedling establishment after the 15-day-old seedlings in sterile conditions
after removal of agar and cotyledon and hypocotyl explants were prepared with a scalpel blade. In this
study, the formation of callus from 9 hormonal composition containing 2,4-D (1,0 and 1.5 mg per liter) and
Kin (0, 0.25, and 5.0 mg per ml) was used.

In order to motivate more callus explants, using a scalpel blade to cut on the underside of the samples was
made. After cultivation, the explants for callus induction in conditions of darkness and constant
temperature 2 * 25 ° C, for 1 month. After induction, callus within 1 month, callus weight per explant using
a digital scale (resolution 0.01 g) was measured. Callus production, to produce shoots were transferred to
regeneration medium. The regeneration of callus produced by the combination of hormones BAP (0, 0.5,
1.5 and 2 milligrams per liter) and NAA (0, 0.25, 0.5 and 0.75 mg per liter) was used. Samples were
transferred to regeneration medium in home growth, with constant temperature 2 + 26 ° C and equipped
with a fluorescent lamp with 1500 lux illumination (16 hours light and 8 hours dark) were maintained.
After 8 weeks, the number of shoots formed were recorded. Subculture in all phases of operation was
performed once every 4 weeks. In this study, a factorial experiment based on randomized complete block
design with 3 replications of 3 glass planted. Analysis and comparison of data using SAS software using
MSTAT-C software using multiple range test of Duncan 0.01 Done. Graphs were plotted using Excel
software.

RESULTS

Callusing

MS medium in each of plant growth regulators, explant and their interaction showed significant
differences at 0.01. Table 1 compares the effects of 2,4-D and Kin simple hormones on callus weight
shows.

Table 1. Comparison of the effects of simple 2.4-D and Kin hormones on callus weight

callus weight (g) hormones
0.64 Ay
0.74b Az
1.07 a As
0.74 c B:
0.80 b B2
091b Bs

A1, A2, A3, respectively 0, 0.5, and 1.5 mg per liter of 2,4-D
B1, B2 and B3, respectively 0, 0.25 and 0.5 milligrams per liter of Kin
* Means at least one letter in common are significantly different at the 1% level by Duncan test

The Effect of 2,4-D and Kin hormone interactions were observed with respect to Figure 1, the maximum
weight of callus on MS medium containing 5.1 mg per liter, 2.4-D and 5.0 mg 1 Kin was obtained. And then
MS medium containing 1.5 mg per liter of 2,4-D and 1 Kin was 0.25. Color callus from hypocotyl explants
on MS medium with a concentration of 5.1 mg per liter of culture medium containing 2,4-D, yellow and
concentration of less than 5.1 mg per liter of 2,4-D is milky. Color pale green cotyledon callus explant
(Figure 1 and 2).
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Effect of 2,4-D in the interaction of three factors: the Kin in explant was observed that most of the
cotyledon explant callus on MS medium containing 1.5 mg per liter of 2,4-D and 5.0 mg per liter of Kin that
the weight of callus produced significant differences in the other treatments.

Callus weight (g)

4% v > % L % 3% L %
P S OO O ST P L O
Interaction of 2,4-D hormone and Kin

Figure 1. Interaction of 2,4-D and Kin hormones on callus weight
al, a2 and a3, respectively, 0, 1 and 1.5 mg per liter of 2,4-D
b1, b2 and b3, respectively, 0, 0.25 and 1 mg 1-Kin
* Means at least one letter in common are significantly different at the 1% level by Duncan test.

Figure 1. A and B hypocotyl explants formed callus on MS medium containing 1.5 mg per liter, 2.4-D and
5.0 mg I-Kin, in the first and second crop

Figure 2 (a) and (b) cotyledon explants formed callus on MS medium containing 1.5 mg per liter, 2.4-D and
5.0 mg I-Kin, in the first and second crop
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Regeneration

Number of shoots

Table 2 showed Comparison of the independent effects of BAP and NAA on shoot number. According to
Table 2, it was observed that with increasing levels of BAP from 0 to 1.5 milligrams per liter increase in the
number of regenerated shoots. 1.5 mg 1 BAP hormone concentrations were reduced number of shoots.

Table 2. Comparison of the simple effects of hormones BAP and NAA on shoot number

shoot number hormones

0d Ay
0.33¢ Az
2.88a Az
2.34b Ay
0.99 ¢ B
1.85b B2
2.32Db Bs
0.37d Bs

al, a2, a3 and a4, respectively, 0, 0.5 and 1.5 and 2 mg per liter of 2,4-D
b1, b2, b3 and b4, respectively, 0, 0.25, 0.5 and 0.75 mg 1-Kin
* Means at least one letter in common are significantly different at the 1% level by Duncan test.
Effect of NAA, BAP interaction in small sample showed the highest number of shoots per callus from
hypocotyl explants on MS medium containing 1.5 mg | BAP and 5.0 mg per liter NAA arose with other
treatments no significant difference was found (Figure 2 and Figure 3). Callus derived from cotyledon
explants were no regeneration. Lack of regeneration in callus derived from cotyledon explants could be
due to poor lighting conditions and the composition or properties of the explant is used hormones.

M Cotyledon callus explant
M Hy pocotyl callus explant
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Figure 2. Interaction between BAP and NAA hormones and callus explants on number of shoots
al, a2, a3 and a4, respectively, 0, 0.5 and 1.5 and 2 mg per liter of 2,4-D
b1, b2, b3 and b4, respectively, 0, 0.25, 0.5 and 0.75 mg 1-Kin
* Means at least one letter in common are significantly different at the 1% level by Duncan test.

Figure 3. Growth of callus formation from hypocotyl explants on MS medium containing 1.5 mg 1 BAP and
5.0 mg per liter NAA

BEPLS Vol 4 [5] April 2015 106 [Page ©2015 AELS, INDIA



Vaezi et al

DISCUSSION

Callusing

According Hoori et al [15], the best combination hormonal stimulation of callus on MS medium containing
2,4-D Medics and Kin. Provorov et al [6], the interaction between hormones and 2,4-D as the best
combination hormonal Kin, fenugreek reported to form callus. The results of the present study
corresponded with the results. In all the hormonal composition of the cotyledon explants, callus than the
hypocotyl explant has produced. In studies conducted in tissue culture plants, explants of different
answers to the same hormonal compounds at different levels within the physiological properties explant
been reported [16]. In this study, different responses to stimulation of callus explants could be the reason.
In this study, the concentration of 2,4-D hormone cotyledon and hypocotyl explants for callus formation at
5.1 milligrams per liter have been reported. These results lead to the study of Elnor, et al [17] on
Fenugreek is consistent. Simultaneous presence of 2,4-D and Kin hormones in the culture medium MS,
increased callus weight was compared with other treatments. Right combination hormone cytokinin and
auxin are leading to increased motivation callus.

Regeneration

Luo and Jia [10] for shoot regeneration in a legume combination of BAP and NAA hormones used the
results of the study and Luo and Jia [10] confirm these results. According to Table 2, it was observed that
the increase in NAA concentration of 5.0 milligrams per liter 0.25 to further increase the number of shoots
produced. While the concentration of 75/0 1 NAA result was to reduce the number of shoots. It was
observed at concentrations of 0 mg 1 BAP did not regenerate. BAP hormone increases to 5.1 milligrams per
liter increase in the number of shoots formed. With increasing concentration of 5.1 to 2 mg BAP decreased
number of shoots formed. The shoots of the two hormones BAP and NAA treatments were simultaneously
more effective than other treatments and that the simultaneous presence of auxin and cytokinin in shoot
formation states. The number of shoots was reduced. In this Faisal et al [18] on the herb Mucuna pruriens
high concentrations of BAP on shoot number was reduced in the absence of auxin, which corresponded
with the results. Effect of BAP and NAA on shoot formation BAP in combination with low concentrations of
NAA increased the number of shoots. The presence of the hormone in vitro BAP for shoot formation is
essential for the simultaneous presence of BAP and NAA in the culture medium increased the number of
shoots. In this study, the highest callus was induced in cotyledon explants. Hormonal composition contains
5.1 milligrams per liter of 2,4-D and 5.0 mg per liter Kin best combination of cotyledon and hypocotyl
explants for callus induction was both. In callus derived from cotyledon explant regeneration after transfer
to the environment, there is no rebirth. The results showed that the most suitable for the formation of
shoots in MS medium containing 1.5 mg 1 BAP and 5.0 mg 1 NAA.
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