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Abstract. A laboratory research carried out to evaluate the effect of drought stress on germination characteristics in two
‘Indian' and 'Isfahanian’ populations of Fenugreek. This experiment performed in a factorial experiment based on a
completely randomized design with three replicates. Four levels of drought stress applied by using polyethylene glycol
6000. Percentage of germination, germination rate, vigor index, root and shoot length as well as fresh and dry weight
were measured after 7 days. The results showed that drought stress caused a significant reduction in both population
growth and germination, although the percentage of germination, seedling growth and vigor index in the Isfahanian
population was higher than the Indian. With the increase of water stress and the reduction of water potential from -3 Bar
to -7 Bar, the percentage of germination, vigor index, root and shoot length as well as fresh and dry weight significantly
decreased.
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Fig. 1. Effect of drought stress on germiniation rate in Trigonella foenum subsp. graecum L. Bars on columns
indicating standard error. (Columns having a common letter are not significantly different from each other according to

Duncan 0.05).
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Fig. 2. Effect of drought stress on germination percentage in Trigonella foenum subsp. graecum L. Bars on columns
indicating standard error. (Columns having a common letter are not significantly different from each other according to

Duncan 0.05).
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Fig. 3. Effect of drought stress on hypocotyl length in Trigonella foenum subsp. graecum L. Bars on columns indicating
standard error. (Columns having a common letter are not significantly different from each other according to Duncan

0.05).
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Fig. 4. Effect of drought stress on radicle length in Trigonella foenum subsp. graecum L. Bars on columns indicating
standard error. (Columns having a common letter are not significantly different from each other according to Duncan

0.05).
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Fig. 5. Effect of drought stress on fresh weight in Trigonella foenum subsp. graecum L. Bars on columns indicating
standard error. (Columns having a common letter are not significantly different from each other according to Duncan 0.05).
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error. (Columns having a common letter are not significantly different from each other according to Duncan 0.05).
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Fig. 7. Effect of drought stress on viability index in Trigonella foenum subsp. graecum L. Bars on columns indicating

standard error. (Columns having a common letter are not significantly different from each other according to Duncan
0.05).


http://dx.doi.org/10.29252/nbr.5.2.191
https://dor.isc.ac/dor/20.1001.1.24236330.1397.5.2.1.1
https://nbr.khu.ac.ir/article-1-2695-en.html

[ Downloaded from nbr.khu.ac.ir on 2025-11-28 ]

[ DOR: 20.1001.1.24236330.1397.5.2.1.1 ]

[ DOI: 10.29252/nbr.5.2.191 ]

190/14-

Zamani et al. Effect of drought stress on germination of Fenugreek

Al Gialer p (Sas i Fl L es 5 Sl

4 Cawlao b g Coglan o un 1 a0 555 Sl ol S5
Loy Caglie Kb Wlg o Gislr o s S
2 sba s sl aa, Ks ol s ol ol
2 amale 5 araiey iy dby 5 Caglis s & Sl
R Sl s el e s il o o
OLL sl sl Olis sl (Sas 4o (g td Conglis
23 ol G oS Sl el ol 4 a5 oyl el anuiT
2 e 0TSl Jol il 5 ot plol AR 2L3T Ll o
S8 3 AT el 5 el sliad 6 A l5T Ll 5
Lol 5o il A e > (S S5 4 LT Jedl S
)Uu_,t,bjai\)_;);éjéuu»uﬂagmﬁgd(’ﬂ@b
e sl st edaT sty il L b 5 5 plondl Calibes GbLis

.:qu.éjmwf&_b;bg;.:m’;

GRS
ol bl g Ok 3 oty Jlo slaslos 1 ke sy

r.g_qu’.n u.;\;).xs &“)}i

REFRENCES

Agrawal, R.L. 1991. Seed technology. Second edition. —
Oxford and IBH press. New York and London. pp:
445,

Akhavan-armaki, M., Hashemi, M., Azarnivand, H.,
Osare, M. H., Jafari, A.A. and Tavili A. 2013. Effect
of drought stress on growth and germination
characteristics of three genotype of Agropyron
trichophorum. — Desert Eco. Eng. J. 2: 9-14.

Armand, N., Amiri, H. and Ismaeili, A. 2015. Effect of
methanol on germination characteristics of bean
(Phaseolus vulgaris L. cv. Sadry) under drought stress
condition. — Iran. J. Pulses Res. 6: 42-53.

Asadi, A. 2009. Investigation of salinity stress on seed
germination of Trigonella foenum subsp. graecum —J.
Biochem. Sci. 4: 1152-1155.

Dini, M. 2006. Scientific name of medicinal plants used
in traditional medicine. — Forest and Rangeland Res.
Inst. Pub. Iran. 299 300.

Fabian, A., Jager, K. and Barnabas, B. 2008. Effects of
drought and combined drought and heat stress on
germination ability and seminal root growth of wheat
(Triticum aestivum L.) seedlings. — J. Acta Biologica
52: 157-159.

Farhadi, H., Azizi, M. and Nemati, S.H. 2015. Effect of
salinity on traits related with performance in eight
native population of fenugreek (Trigonella foenum
subsp. graecum). — Iran. J. Field Crops Res. 12: 862-
870.

@b wiles 5 (Akhavan-armaki, 2013) s 5 o (5,8 sk
5 arale Jb mals 5 s 5 5 05y Sl G
woalS s 5 5 055 Al s dals g 53 ) e
S5 dalya s 0blE ST s &S Cul )y glaslas
S il 55 05y LEalS bV 5 S sl e Gl S
& o 5T a8 Jsl y gl slpe o7 S o ol ST
L adles ¢ 55 (Khalid et al., 2001) sl s gome
» PEG 6000 Luy siidlsl Sis 25 56 w5,
K sy S5l S se 5 S5 b o pas
b Jomis glacs 55 i F ) shis Carthamus tinctorius
b Gisle doss 5 il S Ol a8 ((Sis
A GHIE (S e s 5555 O ity Sl
(Zabarjadi et al., 2012)
4 o (oS Canslin clomaz 33 SIS Gl 0l 5
4 by sls syl plod 5 Lsls Ol sdidlesl Jis Ll i
Conex bl dmils fals Wy, (25 Bl L Shale
4l 5 ) YL polie s Camexr 4 Sud Slgds!
Asls O 85 Ogy Ll b em 5 A5 Ll S s e ) S5
S 5 Gosd 5l g b GRS & s bl
& o Slehol Comer iy Cuglie cadis oS Caloss
Corar 3 13 IS (6558 55 4 Jlhe )3 bilaasr K05
S Soxh 4 Jamie (A0S ol Comer ol Lo Sleas
G ol b 8 4 Sles (Farhadi et al., 2015) ..
Lls Cov 3 Gkl Al e s Slghol Camax sl Ol
D el B (5 Sph A dilen & (S
s s o 4 o 56 25 e s
23S e Camar 55 &S (S50 Ll 8 3 sl S
22 Sl (55558 S S s sllasl Lol el ) 0T
Coslie die) 5o &S s Slidsw b s .l odd T
(ol 0 plowil (St 25 1 03 g0sls 5 2l OlalS
QLS 1 s oS (o sban ol ol T Csay Jslite s
3 eS Caslie ( (Sis 25l s G5 ale Al e s
Jole 05 Ll il os g e OT 4y Cacud 5 0305 OLES 555
o cmomed ilosls OIS (5 i Coaslie 345 Ay 505
TS 4 L o 30 Bt 457 lazls 3 55 DAL 1,0


http://dx.doi.org/10.29252/nbr.5.2.191
https://dor.isc.ac/dor/20.1001.1.24236330.1397.5.2.1.1
https://nbr.khu.ac.ir/article-1-2695-en.html

[ Downloaded from nbr.khu.ac.ir on 2025-11-28 ]

[ DOR: 20.1001.1.24236330.1397.5.2.1.1 ]

[ DOI: 10.29252/nbr.5.2.191 ]

191/14

Nova Biologica Reperta 5 (2): 183-191 (2018)

Gamze, O., Mehmet Demir, K.A.Y. and Mehmet, A.T.A.
2005. Effects of salt and drought stresses on
germination and seedling growth of pea (Pisum
sativum L.). — Turk. J. Agri. 29: 237- 242.

Hasanzadeh, A., Rezazade, S.H., Shamsa, S. F., Dolat
Abadi, R. and Zaringhalam, J. 2010. A review on the
medical and phytochemical properties of fenugreek. —
J. Medicin. Plant. 2: 1-18.

Ji, X.M., Raveendran, M., Oane, R., Ismail, A. Lafittel,
R., Bruskiewich, R., Cheng, S.H. and Bennett, J.
2005. Tissue-specific expression and drought
responsiveness of cell-wall invertase genes of rice at
flowering. — Plant Mol. Biol. 59: 945-964.

Jongdee, B., Fukai, S. and Cooper, M. 2002. Leaf water
potential and osmotic adjustment as physiological
traits to improve drought tolerance in rice. — Field
Crops Res. 79: 153-163.

Liu, M., Li, M., Liu, K. and Sui, N. 2015. Effects of
drought stress on seed germination and seedling
growth of different maize varieties. — J. Agri. Sci. 7:
231-240.

Michel, B.E. and Kaufman, M.R. 1973. The osmotic
potential of polyethylene glycol 6000. — Physiol. 51:
914-916.

Khalid, M. N., Igbal, H.F., Tahir, A. and Ahmad, A.N.
2001. Germination potential of chickpeas (Cicer
arietinum L.) under saline condition. — J. Biol. Sci. 4:
395-396.

Mantovani, A and Iglesias, R.R. 2010. The effect of
water stress on seed germination of three terrestrial
bromeliads from restinga. — Braz. J. Bot. 33: 201-205.

Mensah, J. K., Obadoni, B.O., Eruotor, P.G. and Onome,
F. 2006. Simulated flooding and drought effects on
germination, growth and yield parameters of sesame
(Sesamum indicum L.). — Afric. J. Biol. 5: 1249-1253.

Roumani, A. and Ehteshami, M. 2014. Effect of different
levels of salinity stress on seed germination and early
growth of fenugreek (Trigonella foenum L.) seedling.
—Iran. J. Seed Res. 1: 33-45.

Parmer, M.T. and More, R.P. 2008. Carbowax 6000,
Maintol, Sodiumchloride for simulating drought
condition in germination studies of corn (Zea mays) of
strong and weak vigor. — Agro. J. 60: 192-195.

Zaheer Ahmed, M. and Ajmal Khan, M. 2010. Tolerance
and recovery responses of playa halophytes to light,
salinity and temperature stresses during seed
germination. — Flora Morph. Distribut. Func. Eco.

Plants. 205: 764-771.
Zebarjadi, A.R., Soheilikhah, Z.H., Ghasempour H.R.

and Vaisipour, A. 2012. Effect of drought-induced
stress by PEG6000 on physiological and
morphological traits of Safflower (Carthamus
tinctorius) seed germination in order to selection of
drought tolerant genotypes. — Iran. J. Boil. 25: 252-
263.

VAY-Y R Y 6Lt o ol ) pole 50 g (slaasily

*kkkk

How to cite this article:

Zamani, Z., Amiri, H. and Ismaili, A. 2018. Effect of
drought stress on germination characteristics of two
populations of Fenugreek (Trigonella foenum subsp.
graceum L.). — Nova Biologica Rep. 2018: 183-191.

S Calides C}la.n }:S‘LT Avay Ll &éﬁ&l&.ﬂ' S .C ‘6”' ) ‘élb}
—ddis oS s Sl Comer 3 30l slaadlie S

AOVAY YY) r}l& 03 e s slaasl



http://dx.doi.org/10.29252/nbr.5.2.191
https://dor.isc.ac/dor/20.1001.1.24236330.1397.5.2.1.1
https://nbr.khu.ac.ir/article-1-2695-en.html

Al Gialer p (Sas i Fl L es 5 Sl

Zamani et al. Effect of drought stress on germination of Fenugreek

[ 82-TT-G20Z Uo 1INy iqu wo.j papeojumo( ]

[T 129 /6€T'0EE9€CHZ T TOOT 02 :HOA |

[ T6T°2'S"1qu/2sZ6e 0T 10d ]


http://dx.doi.org/10.29252/nbr.5.2.191
https://dor.isc.ac/dor/20.1001.1.24236330.1397.5.2.1.1
https://nbr.khu.ac.ir/article-1-2695-en.html
http://www.tcpdf.org

