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ABSTRACT

Fenugreek  (Trigonella foenumgrac e u m L.) is  legume crop used as  medicinal and spice crop throughout

t he world. Fresh leaves  of  fenugreek are also used as  green vegetable and fodder in some parts  of the world ;
while seeds  are used for making p ic kle s  in  South Asia.  The s tudy present efficient shoot regeneration of

fenugreek us ing apical meris tem, and cotyledon leaf explan t s  o n  different concentrations  of TDZ with or
without IBA. Apical meris tem showed higher shoot regeneration potential compared to cotyledon leaf explants .

Irrespective of the concentration of plant growth regulators , s hoot regeneration was  observed on all culture
mediums from shoot meris t e m e xp lants . Higher number of shoots  were recorded on MS medium containing

TDZ without IBA  compared to the medium containing b o th TDZ and IBA. However, presence of IBA had
pos itive effect on shoot length.  Regenerated shoots  could not be rooted   on any medium containing IBA.
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Introduction

Fenugreek (Trigonella foenum-graecum L.) is  a  legume crop used as  a forage, as  a green manure and as

a source of medicinally important s teroid sapogenins  (Provorovl et al. 1996). This  annual self-fertilizing species
with a short life c y c le  (usually 80-85 days  from emergence to the seed maturity) is  spread from the Central

and South Europe to the South-Eas t As ia (Tubives  2008, Flora of Pkis tan 2008, Flora of Chin a  2008).
Fenugreek seeds  are a rich source of the polysaccharide galacto ma n n a n . T h ey are also a source of saponins

such as  diosgenin, yamogenin, gitogenin, tigogenin, and neotigogens . Other bioactive cons tituents  of fenugreek
include   mucilage,  volatile  oils ,  and a lka lo id s  s u c h  a s  c holine and trigonelline     (Pribac1 and   Ardelean
2008). Fresh leaves  of  fenugreek are also used as  green vegetable and fodder in some parts  of the world;

while seeds  are used for making pickles  in South As ia.  
It has  high forage value and has  ability to fix nitrogen. Moreover, it has  been observed that fenugreek has

more sus tained release of Nitrogen in t h e  ru me n  fo r cattle feeding and greater mass  diges tion than alfalfa
(Anonymous  1998).

There are no reports  on in vitro regeneration of fenugreek. Thus , the object of this  research was  to obtain
a rapid, reliable and s imple method to regenerate from different explants  of Fenugreek under in vitro conditions

Materials  and Methods

2.1. Seed germination, regeneration and rooting

The seeds  of cv. Kasuri of fenug re e k we re  obtained from the Directorate of vegetable research, Ayub

agricultural  research  Ins titute,  Faisalabad,  Pakis ta n .  Seed variation and contamination was  minimized by
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selecting healthy and uniform s e e d s  free of injuries , skin imperfections  or blemishes . They were surface

s terilized us ing 70% commercial bleach (Ace Turkey) for ten minutes  and rinsed three times  with autoclaved

dis tilled water. The s terilized seeds  were  germinated on MS medium solidified with 0.22 % gelrite.
Shoot tips  and cotyledon  explants  were isolated from 6-10 days  old germinat e d seedlings  and germinated

o n  M S me dium (Murashige and Skoog 1962) supplemented with 0.05 0.80 mg/l TDZ with or without 0.1 mg / l

IBA (Table 1. W hen developing shoo t s  we re  1 cm long they were removed and rooted on MS medium
supplemented with 0.1, 0.5 and 1 mg/l IBA  in magenta GA  vessels .  7

The pH of all media was  adjus ted to 5.6-5.8 with 1 N Na OH o r 1N HCl before autoclaving at 121 C,o

118 kPa for 21 minutes . The germination, re g e n e ra t io n  and rooting cultures  were maintained at 24 +2 C ato

a photosynthetically active radiance of 30 000 lux with 16 h photoperiod. 

Statistical analysis

Each treatment had 3 replicates  wit h  10 e xp lants . Significance was  determined by analys is  of variance
(ANOVA) and the differences  between the means  were compared by  Du n c a n 's  Multiple Range Tes t us ing

" SPSS for W indows" computer program. Data given in percentages  were subjected to arcs ine (Vx)

transformation (Snedecor and Cochran 1967) before s tatis tical analys is .

Results  and discuss ion

The s tudy present efficient shoot reg e n e ra t io n  of fenugreek us ing apical meris tem, and cotyledon leaf

explants  on different conce n t ra t io n s  o f  T DZ with or without IBA. It was  observed that  shoot regeneration
frequency of shoot tip and cotyledon  explant varied  wh e n  the regeneration medium contained TDZ with and

without 0.1 mg/l IBA in the regeneration medium.

Cotyledon was  very recalcit ra n t ,  wh e re  shoot regeneration was  recorded on two culture media only
containing 0.2 a n d  0.4 mg / l TDZ  and one culture media containing 0.4 mg/l TDZ with 0.1 mg/l IBA with

shoot regeneration frequency of 11.11-22.22  (Table 1). Number of shoots  per explants  ranged 9.50-16.75. The

maximum number of 16.75 shoots  per explants  were record e d  o n  M S medium containing 0.4 mg/l TDZ with
shoot length of 1.20 cm. However, addition of 0.1 mg / l IBA to the same concentration of BAP resulted in

decreased number but longer shoots  (1.40 cm).

Table 1: E ffect s  o f v arious concentrations of T DZ-IBA on shoot  regeneration from apical meristem and cotyledon node expl an t s  o f

fenugreek

T DZ IBA Frequency (%) Number of shoots Shoot length

(mg/l) (mg/l) of regeneration per explants (cm)

0.05 - 0.00 c 0.00 c 0.00 c

0.10 - 0.00 c 0.00 c 0.00 c

0.20 - 11.11 b 9.50 b 1.30 ab

0.40 - 22.22 a 16.75 a 1.20 b

0.80 - 0.00 c 0.00 c 0.00 c

0.05 0.1 0.00 c 0.00 c 0.00 c

0.10 0.1 0.00 c 0.00 c 0.00 c

0.20 0.1 0.00 c 0.00 c 0.00 c

0.40 0.1 11.11 b 13.50 ab 1.40 a

0.80 0.1 0.00 c 0.00 c 0.00 c

1: Each valueis the mean of 3 replications with 6 explants each.

2: Values within a column followed by different letters are significantly different at the 0.05 

probability level using T ukeys b test (p < 0.05).

Apical meris tem showed h ig h e r shoot regeneration potential compared to cotyledon leaf explants . Higher
frequency of regeneration was  recorded when the regeneration mediu m was  devoid of IBA with range of

88.89-100% (Table 2). Addition of IBA in the regenerat io n  me d iu m was  inhibitory  and reduced frequency

of germination in the range of  55.55 to 88.89% (Table 1).
Shoot regeneration inc re a s e d with each increase in the concentration of TDZ with maximum number of

shoots  at 0.40 mg/l TDZ. Thereafter, a sharp decrease in the nu mb e r o f s h o o t s /explants  was  very evident at

0.80 mg/l TDZ . M o re  number of shoots  per explants  were recorded when the TDZ was  used alone with range
of 16.10 to 27.75 shoots  per explant.

Similarly, an increase in the number of shoots  per explants  was  recorded  wit h  each increase in the

c o n c e n t ration of TDZ with 0.1 mg/l IBA in ascending order with a range of 11.88 to 20.40 shoots  per explant .
Number of shoots  per explants  were less  compared to the number of shoots  per explants  on each corresponding

concentration of TDZ with out IBA.
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Table 2: E ffect s  o f v ari ous concentrations of T DZ-IBA on shoot  regeneration from apical meristem and cotyledon node explant s  o f

fenugreek

T DZ IBA Frequency (%) of Number of shoots Shoot length

(mg/l) (mg/l) regeneration per explants (cm)

0.05 - 100.00 a 16.10 c 1.55 b

0.10 - 100.00 a 18.1b c 1.42 b

0.20 - 100.00 a 18.89 bc 1.29 c

0.40 - 88.89 b 27.75 a 1.04 d

0.80 - 100.00 a 22.10  b 0.95 d

0.05 0.1 88.89 b 11.88 d 1.95 a

0.10 0.1 77.78 c 15.72 c 1.74 ab

0.20 0.1 77.78 c 16.43 c 1.33 bc

0.40 0.1 55.55 d 20.40 b 1.20 c

0.80 0.1 55.55 d 18.80 bc 1.14 c

1: Each value is the mean of 3 replications with 6 explants each.

2: Values within a column followed by different letters are significantly different at the 0.05 probability level using

    T ukeys b test (p < 0.05).

Contrarily, each increase in the concentration o f T DZ with or with out IBA resulted in decrease in the
shoot length. Moreover, addition of 0.1 mg/l IBA in the regeneration me d iu m h a d  promotory effect and

resulted in longer shoots  per explants  compared to th e  shoot length on regeneration medium with out 0.1 mg/l
IBA with range of  0.95 to 1.55 cm. W hereas , increased shoot length was  recorded on M S me dium containing

various  concentrations  of TDZ with 0.1 mg/l IBA with range of 1.14 to 1.95 cm.
No shoot could be rooted on an y  ro o t in g  medium. Experiments  are in progress  to solve the problem and

induce roots  on the regenerated shoots .
TDZ is  among the mos t active cytokinin – like substances  and it induces  greater in vitro shoot

proliferation than many other cytokinins  in many p la n t  s p e c ies  (Khawar et al. 2004). W e found that apical
meris tem explants  were more respons ive than cotyledon leaf explants   o n  a ll TDZ concentrations  (Tables  1

and 2). Fratini & Ruiz (2002) found that TDZ inhibits  rooting. Similar re s u lt s  we re  also obtained in Cercis
canadensis L.var. alba (Rehder) Bean. (Yusnita et al., 1990), Hib iscusrosa-s inens is  L. (Preece et al., 1987) and

in muscadine  grape (Gray & Benton, 1991) us ing TDZ. TDZ concentrations  did n o t  reduced shoot
regeneration but  resulted in s tunted shoots , as  has  been reported for pea (Malik & Saxena, 1992a and Khawar
et al 2004). The highes t shoot regeneration capacity wa s  achieved on a MS medium supplemented with 0.4
mg/l TDZ without IBA. These results  underline the importance of TDZ and sugges t that a use of TDZ without

IBA is  more favorable and  induces  high frequency of shoot regene ra t io n  fro m apical meris tems. Similarly,
Malik & Saxena (1992b) obtained the highes t shoot regeneration from nodal and basal regions  of primary

shoots  developed from seed cultures  of lentil on media supplemented with relatively low concent ra t io n s  of
T DZ . Gill & Saxena (1992) described organogenes is  and somatic embryogenes is  in intact seedlings  of seve ra l
Phaseolus  L. s p e cies  and explants  cultures  of peanut by us ing TDZ or BAP. They sugges ted a crucial role of

TDZ in th e  in teraction with endogenous  hormones  in reprogramming the mode of morphogenes is  from
organogenes is  to somatic embryogenes is  poss ibly by releas ing, synthes is ing, protecting or even inhibiting auxins

in s itu in combination with other sub-cellular met a b o lic  c hanges , particularly in key regulatory enzyme and
related proteins .

IBA concentrations  failed to induce roots   in agreement with  Huetteman & Preece, (1993), who emphas ise
that rooting of excised shoots  may be difficult due to the “carry over” effect of TDZ. 

The described protocol meets  the objects  of s tudy of shoot multiplication fro m a p ic a l meris tem and
cotyledon leaf explants ; however, it fails  to root the regenerated shoots . More experiments  are needed to

overcome this  problem.      
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