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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.

Keyword. dry weight, fresh weight, polyethylene glycol, vigor index, water potential


mailto:amiri.h@lu.ac.ir
mailto:amiri.h@lu.ac.ir
mailto:amiri.h@lu.ac.ir
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://c4i2016.khu.ac.ir/nbr/article-1-2695-fa.html

[ Downloaded from c¢4i2016.khu.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.24236330.1397.5.2.1.1 ]

[ DOI: 10.29252/nbr.5.2.191 ]

184/\Af

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

Al Gialer p (Sas i Fl L es 5 Sl

oo e St 05K Sl 3 i 0T a3t 43 S Sl
23 e e Sialer ez e JSE LE edijle 5 e
“des 5 5 Ol 53 glien S WIS e 5 Sl olE Sl
Jele 33 50 5l ; S 5 an sl wals QWS 5 S
Sy oS 5 S Joe 5 iy camalS il 8 S &
PRGEA I fr S8l (Jongdee et al., 2002) s, .
SWLE o s adsl Ay 5 Copllan o o sl laydy IS
el g S3bos el coglbe adyl US55 25
Ul S 5 S 250 38 Jes 1P LS
Parmer & ) ssi Jialser deys 5 Copw als sl

.(More, 2008
Cll y Cl Sialer Sl Aol Jalge 51 S OT
ST iy 355 00 05 S gml ity S2ATL OT (o s
Sl s 53 5 OT Clr S andies ST oo
2 oki il gl a5 (Gamze et al., 2005) sls oLS
DT Jeily 228 L &l Coily ol Sy ks oS
Orpen 5 dar Ale g ax 4l b (55 Sl Ce s 5 Ao
Asadi, ) Col il 2alS (gl gme ) sba amalS oSist 35
¢ s .(2009; Zaheer Ahmed & Ajmal Khan, 2010
5 Sl 2 Gosh A e ol 1o p b G
Jeodlty S oSl ekd 31 it aalS sl
(S o g oy Glaad e I3 dme ssba T
35 053 camalS Usb (G534l Ol Lastls (G50l 5551
3 o ST ddas oS o an el 5 aalS s
) wler Aoy aals” (Roumani & Ehteshami, 2014)
PiSUM ) S35 5555 05 2 (oo p 03 (ol 45 Ll s
.(Gamze et al., 2005) <ol ous 5,15 ;5 (sativum L.
olal 5 g 5)ls Bl akkis olS Coeal 4 a5 L el ple
ma s ol Olnl 0 T 58T s (S a4 BiL
s ol w5 Gialer ity 5 015 gl sk
plowl 5 pslie omer CLs 5 (Shs Calibes g ghan 4 S

R

lhu‘;'aggjé‘}o
Camex 33 55 @l Sis 235 31 awyp shua
S0 5 0llE ) slayd caldas oS ) s 5 Slgawl

-

oo
SBLE Sl elisnl & 055055, 5 Abley LW 5 415
Olgr o 53 Gilag)ls oo 5 i Cb 0t 53 59000
6L ALt S e s, 1 DS ol A5 5 S
& Trigonella foenum subsp. graecum L. e
B s s o8 ol B slagladss Sl wluly
ol Lz .(Dini, 2006) ol LT &ly, 23 0,5 Ol
2sba s Sl e (35 ol 5 Jled i 3T 155l S
Spbe Bl ok 5 OLuST BT (o clin 3 (slos 28
5 odd olalid s 5o abbis o)) 5 s B8 Ao 5l i
53 03 pm ol SV G E YY1 e 28T S0 sl bl
5 Ol Olawby3T ¢ oyl Olgaal alax 31 Ol L& 31 (g5l
o) o ol saias LS5 sl el 0l 1S 0 b 5 Oliews
sl (5 ge gla b 5 s JSIT e iple Juls ol
5 Sl (o3 Y /Y B /) s oSl 5l o i n
Y bl b aS cul b 5 olE )l el s JISIT
sladls I jame glaa STyl s Cunl ol gl Al Ao
LS 3550 0T Sleys Lol 5 Conl 0k 5l 515 dltaay allns
s i (Hasanzadeh et al., 2010) <l 455 i3
Jgpams A5 S sgutoms Jolgo o 5t 51 (S ST 558
> Gbla 51 okms 53 T r sl O1ul 5 s LB 15T s
OLLE 35 Jas 5 by 58 3 guous o) b 5 o) gla i
K 5 S Jos o s JB Sl s s 4 5 L
s> (Jietal,, 2005) 555 o odnli Calizes bla 55 J samee
2 B Jelse (ol ol Candpe Joa 5 Lo )saS
5 Ll 65L5 Db e S (655l DY pame A5
el ol o 0S7 035k 5 5L slaay e b Gble s (55)sliS
P B Dk b ) (Sie S 4 S s )3 elE
Dl ol (Spbe sladsl b plel 5 aberdan (S
rfjé;‘a'uéfu):>}>'}~.;)'ldld>f43).>4§;i\u~b\ﬂ
Olis STy (Sast 4y Jsliie O pody sl a8 8 515 T
555 Wl do 0 ol K T o o 5 ple dins o
S g b (ol (S S g ) ot S5m0l &S ol Gl
Sl 5 Ko Jolie 53 oagr Sl LB 0y55 pl 01,8

SBLT 6 ,uSK Jals 530l e m b (bl dal g ol


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://c4i2016.khu.ac.ir/nbr/article-1-2695-fa.html

[ Downloaded from c¢4i2016.khu.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.24236330.1397.5.2.1.1 ]

[ DOI: 10.29252/nbr.5.2.191 ]

Nova Biologica Reperta 5 (2): 183-191 (2018)
185/1 A0
ol a5 AT el i5s) 5 enjailer glasds slaw =Ni
Rle3T g5 3l e S5 ol = Tl G5al
~ilgr Aoy (e he) ol Jsb Sl Ve (1) Al

shas esli= (0l 65

L]

N (SNl Ce g

oS Comar 53 (35 Wl S Ol Wbl LS b
(o Sl dnlie S ol 0l 0303 0L (1) Updor > ablins
5 Sl Comex 93 5 il So ey fae OV
Camaxx 55 Sidlsr Copm &S (Gpua ol Ol 1) cda
ck.u 3 S8l Lo g Gl Carex | iy Sleas!
OVt St 55 e S | e 33 s dal
Cyu alS o Sis A5 Sl il Bl g ol Olis (g)ls s
O (Camaz 53 g )3 &S (Gl 4 S g ya ) ) Wl
Tl 53 Oljn o a8 5 ol mhaw 55 G54 2 o s O e
() JSK8) s edalin St 25 5L

~ g L AT Ok Tl 3 313 0L s 7 4SSl
G o Sl ke G)l3an JS 4 Slgiol Conex
Ols (5ol gime SNl (St 15 Calbus 5o 53 (s 39
i odalin Curex 95 )5 Sjals Ceju

RESTUPEIRWPR

A ol Cumar g3 Gl o)z Wbty b b
Carar 33 S8 S0ke duglie ol 0 0313 0Lt (V) Jgd o
Carax 93 55 Sl do)s Hls gae OO 51 S
Corex YL Gialr do)n &5 aosa 3 a5 Sletal
b Camazr 95 0 50 A0 dalls Glis Cumexr 4 S Sl
DA 5 S8l R S5l dens (Sis A Sl
ﬁ:g@&MoMW&ﬂJQ—VCEM)zﬂK
Lo yd SialS Ol 457 (6 muia (Bl (65l sme (3D Tk
5l mhu 4 S (S A5 LY e s el
FINF 5 Ve e Skl o 3 55 L Y ke
(Y USE) 59 deoys YEI¥ 5 $9/F cdin Cumax 53 5 Aoy
sl Jsb

Conezr 93 axraile Jsb O i 4 bgs o iloly 4 o S

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

23 G pl Ldd a4y Olgrel Ll (65,5l Sladss
Sygoty Ol ouils i Olides oKilesT
AT o S b ol SLiS A G LSl
S O 5 5 e (g g ﬂ’dﬁﬁ-a;ﬂ} andlas g
S5 Jlesl sl okt Blod 1S5 oS Ao, il 5o Jslone 2
o ) Calten (gla Junsly L v e JSONE sl b I (Ses
S il b Jolows o5l ags (5l oS A oslizal (-Ve-d Y
(1973) Kaufman s Michel (sslgiis Jse b 51 5550 OT
s oslizal Jhie OT i 55 aaliog S (sl s

Jlos WS (S JT w8 a5l S e sk
Ll gl ey Slo LIS (g m Lok ( aKa T
4 o3V ke S IS g Jsloee Il eslinad 5 50 glaydy
s e ST L ad 00 s 5 0l Jaie A5 4255 03 Dol
los jo S Bl js 9 As wrg\)gpuéﬁ SRR}
gy baged Folad 5 o5k Ad sl Gl GLsy, 5 U
035wl Slayds sldad 5 Ab elil 55, V Ods 4 5 @l
OLL Sl da s & il gy (e oo ¥ N Y aals ;) J b (6l510)
Vs A 3l il e 3l ol laemalS Sl azia g,
5 Gleals Sliv 5 oeld Obail golal uba s
o e o) g oy Jela Giale sla bl
55 Ois g aradyy s arale Jsb Gdy an jes s Sial e
D35 o S A b 5 (S ojll el oS
Sl d Ve gls 3 Cele VY Sos 4 baanalE (oS
Bos b 6,803 Jeams (§3505 b e 5088 51 E
il Ao (G5 Wl o e Sl G4l sla el
Agrawal, ) s aulows 5 sladdaly G b3l d 4 et ls
Excel L1l o5 55 Job glesls 8Kk (1991
o cbnosls 2l 0peT il 51wy 5 23S S0
gl 53 oS5 0sa3T sy 4 oSSk Slalie 5 bl
A plasil SPSS 16 5153 5 L 70 Jlez|

PG =Ni/N x10 (V) i,
¢! 1595 53 03380 slayds sluss =Ni ¢S4l Lo y5 =PG
by S slaws =N ¢ (S5al s osled 555 o 5 T)

GR = Z Ni (Y) s,

cg})wjj))b).:\{ J‘J&;Wf‘si)‘b‘? C.&fw=/T| GR


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://c4i2016.khu.ac.ir/nbr/article-1-2695-fa.html

[ Downloaded from c¢4i2016.khu.ac.ir on 2026-06-11 ]

[ DOR: 20.1001.1.24236330.1397.5.2.1.1 ]

[ DOI: 10.29252/nbr.5.2.191 ]

Zamani et al. Effect of drought stress on germination of Fenugreek alos Sials p Sas w5 S0l 5 Sl

186/1 A5

45 a

3.5 -

2.5 I I be bc pc

|kl

0.5 T

Sl o
N

LD 3- 5- 7-

Sist i Calises C,JM(Bar)

Q}FLGUQ)LN) C,-w‘)l._.cu 6Ua>- alasOlis Lhu}:.w X3) ‘L}Ja;- 4.1:.1....2 aL:?C,.:v.a.?-‘gJ &)ﬂ\ﬂ‘j’- C,.&]wjé..b U.LJ' J:’Eﬂc’baﬂj‘_‘ JQ
.(.u,\uurn{é)ugmc,}wL»,Quoyju:),@wﬁ 0 Jlez! pelas 55 &S ks

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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