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Table 2. Analysis of variance germination traitsin lentil landrace genotypes under drought and salinity stress
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Table 3. Comparison of germination traits mean in lentils under drought x salinity x genotype interactions

S i 5 s ok b e U sk - oy )
asolS aolS woalS dodble ddds o oy elize il 3l
P P G (mm) e Sislex () S5l
(9) (9) (cm) drady, Jsb 4 (mm)
NAA NAYA WY Vo SN £0/\0 AIYY 5. arxh;x1
NAR% <Yy \Y/E VY% SEY /YA v/va IN7Ans ayxb;x2
NAAN Niad YV/0) o -/ \e¥/D VE/FA q. a,xb;x3
NANYS N4 W/AY VA FAVA SAIA Ao 5. arxb;x4
NiaN Nins \v/aa Vs /¥ AT WW/FQ AY¥IVE ayxb; x5
N4 NAYNS VF/OY VY A viy/a a/fy i2dla% a,xb;x6
NEY DALY VF/Aq VY YoIAD \ai ARIAY i2dla% a,xb;x7
NAAR <IYAD YH VY av/y Q.Y W/EN AY/YE a,xb;x8
Nitas NAAY Va/ VY a4/ LN \W/AD q. a;xbyx9
<y NAZW \SIVE Vo A/A INY/ 4 W/EY \72ia% axbyx10
NS NN \Y/¥ /¥ £V OAAY FIVY OY/YY ayxb;x11
NAR MY VE/EY VY V¥ YAV a/AY sSISY ayxb;x12
Nos NAAI \o/FY VY va/fo YEIAD A y- axbyx13
Nirad NI Y./aA /¥ \SIA VYA \WVY/FY q. a;xbyx14
NAYN ALY V205 V-5 INIA va/00 /g \72ia% axbyx15
o/-ay NANE \Y/EY V4 AN Iz A-Y o- arxb,x1
NN o[-y VV/YE VY 03/AA INYAn% SIVA ¥ a,xbyx2
¥y -/ya¥ VYR -/aa q./\ Q./5 \Y/AS Yy arxb,x3
N NARE Wy V-5 SYIYD YYD AN¥O OY/YY arx byx4
NAY Nisns \$1-A \ee A A-IYD VV/OA i22la% arxb,x5
Ao Ys WYYV VY VI8 173 AR I alxb2x6
Y Y VY V¥ vy/y £ AAY I arxb,x7
VY -/vE] \S/A¥ it AY ASIYD VV/AY sEISY a,xbyx8
NAY NAA WYY /a0 A¥/Y MY /Y Yy arxb,x9
<\YA NiAN V0I5 VY YAIAD YYIYa /Yy sEISY arxb,x10
vy <[-AD 4 VY OFIYY ¥a/vy FZARS ¥ arxb,x11
Nes <YY W VY SAIY /v a/ay I arxb,x12
NANEY NA S VE/YD /A YE/VO SAIV \YV/-Y SISV arxb,x13
NAAW SXVY VAR /¥ ag/fo ay/o0 \Y/ay \72ia% arxb,x14
<\YA NAYSS VF/50 AN iy £4/10 W/YY [22la% arxb,x15
[+AY -/-ay a/xy AN ¥a/v0 A YIAY AarAns arxbax1
-/-50 [y NAY VY YSIv £\/50 slov ¥ a;xbsx2
<A Nis4s \o/aF8 VY A¥/A Y¥/A \Y/EY Yy arxbsx3
ofevy NN V-/\Y VA OY/AD FAIY AYY \rdiat arxbax4
DAY SIVY VF/OF VA YolA £4/00 ARIAV SISV arxbax5
.[-a5 Nes WYY VY /¥ N AEY 05y arxbsx6
N4 <\YA WY VY- AR SYIE ASY OsIsY ayxbgx7
NAYas <I¥YYA VO/+) VY- YAIAD VA/Y W/ sEISY arxbsx8
A NAAR o/ VY A Y\ /00 WY v- a;xbsx9
NAA DALY w/aa VY \ArA 55 V-/2) sV a;xbsx10
/0 5% AN-Y VY ¥¥/0 YOIVY O/AA ¥ arxbgx11
NA\Y A WY VY 0/AD INYAS a/\s 0FIsY arxbyx12
Y NAkns W/EY \YAY4 vY/-0 YN \RYArd SISV a;xbsx13
vy -/yax \EIAY AR AV /Ad Y&IA \Y/0A \arAns ayxbsx14
Y Nos W/or VY vy FATAN VoIV [22la% a;xbx15
A A <IAY Y% ¥/YY ¥/Y0 N £l LSD/

[ Downloaded from jcb.sanru.ac.ir on 2026-04-19 ]

[ DOI: 10.29252/jch.10.25.36 ]


http://dx.doi.org/10.29252/jcb.10.25.36
http://jcb.sanru.ac.ir/article-1-529-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-19 ]

[ DOI: 10.29252/jch.10.25.36 ]

¥ 9 S0 § Sk RS 4wl egr slaci) laalS Clas g Jiale (il

Y Jods ol
Table 3 Continue
SEos oy R e gp g e o
wxals wwls woxals apails s ails Ay, o () sl iz I3l
© © (cm) wady) Jba (M) (mm) e e
AT <Yy VV/AA \[+& BV OA/ -0 VIAR Y5V axb;x1
[N YA\ /oy V-0 0/\ AN £IVy ¥ a,xb;x2
Yy .Y VAT -/aa a./vo /50 VY/AR \72ia% axb;x3
ALY Y \Y/5Y V¥ EI50 £Y/-0 AYA A2t axb;x¥
AT -IYYY \SIVE \ee INYAS AN VW/EY y- a,xb;x5
NN NA\as W0 VY SAIND 551V NA 05y a,xb;x6
A A\ ¢4 AN V[ YY/Xo £ AIVY ov/¥Y a,xbyx7
AN -Ivo¥ W /20 AYIY AVIY ARVANS \Z a,xb;x8
DALY IYYA \WVY/EY -/a¥ A¥/50 qe/+0 VV/AY \7dat a,xb;x9
A A 0/ VY va/y YY/A VWYY SISV a,xb;x10
NG NN V- /00 /-0 O¥/-v OV/FY A ¥- axbyx11
AR AN \\iAre VY YIS £0/v0 a/f) OsISY axbyx12
<I\YY <oy \F/Ys YA Yo V[0 WAL [22la% axbyx13
-IvY -I¥NE AAAY VY 20/Y av/-o A\ A- a,xbyx14
<Yy ALY VE/AN AR YYIvD vy WYY ldlat a,xb;x15
[v¥ o[+ AA NAY AN Y5V ¥y FIVA FY/YE axb,x1
[0 -[5¥ A V-5 ¥V/A Ya/y £l ¥- axb,x2
NAYN -/voy VE/AD VY A+l SNY WA y- a,xb,x3
ofesY A% a/va VY. YA/SO ¥F/Y YIAY AarAns a,xb,x4
NA\as N \W/EY V-4 ‘A SEIY V/YA 5. a,xb,x5
<[eAY RN /Y AR OF/\ ¥a/y AYA INYARS a,xb,x6
ALY AT \Y/-A /A sy ov/a AYA INYARS axb,x7
-os IVVE WW/YA VY. A £0/¥0 W/ I a,xb,x8
NAYSS Nisns ¥/ VA v/ svIY V-5 2 a,xb,x9
<IYE NAYNS WA A 4 YV \Was 5. a,xb,x10
ofeyy [0y /-y VYN YA/SA VA o/5a ¥ axb,x11
<[eAY NARY \-/ov VY O¥/00 o5 ANos o- a,xb,x12
NAR NAMSS \Y/5N A £0/¥0 5.l ARVAN 05y a,xb,x13
ALY NANA V0] VAT A/A \Z2A) \Y/TY Yy axb,x14
AN NATA \Y/A¥ A YIvD £Y\0 \- /oY Iz a,xb,x15
[5¥ [ev¥ MY A VYO YAIFO FISA FY/TE axbgx1
[of5 RN vivy Ay YV/A0 A SIEY FY/TE axbgx2
AR /YT VE/VY V-5 Yo/vo YA/ ) Iz a,xb3x3
-[-0f8 ]850 a/vy Ay 0-/¥0 ¥5/4 YIEN o- axbgx4
<Y ALY \Y/20 4 £5150 £YIA \R¥An% YTy a,xb3x5
[v¥ <[-AY ARYAYN VY ov/5 YA VAN OsIsY a,xb3x6
ofeAY NS VV/AA </aA 0 O/A AYA INYARS a,xb3x7
A NI \W/SE V0 /A0 5510 \- /oY YTy a,xb3x8
AT ARY VY5 VY YAYD £AIY0 ARYAZN V. axbgx9
-\Y NAYa' VYW/A V0 solv YN VoIV 5. a,xbyx10
A% /¥ OISA VY YV/YY Yo/ INARY \rdia% axbgx11
AN [N Ve/va VY ov/a o) AN¥Y INYARS axbsx12
AW AR VV/EY A4 latld av/s a/aA OFISY a,xb3x13
<NAY IYEN AR V-4 va/vo vy/s WYY y- a,xbyx14
AR AR VWYWIYD VA S¥YIY INVAN VoY 5. axbyx15
AN AN <IAY o[evY ¥IvY ¥/ +IAN 5/ LSD/.b

byl cod is glacaigl wyp 5 (V) oL

Sisan JoS M olal Ll el b (S i
g dadile Job waddy, Job Ul’w O ol ee g Cute
9 Cute (Sumad 29 1335 9l | aalS SS9
Cot dadile Job g (Sidiles doyd Glas o )b xe
odd B)lS (YY) o )ed g SLlg bawg j5 (g)9b byl yd
prbine e G S 5> Slao (o (Stesed (i (s

(-8 bar ) St i ghyls 9 (5 ek sy Ay i@y g a1
oy ko jewd ¥ o ¥ 35 )y g ()9 (AT e i 5 43:D3 5 b2 b1
oo sbcwigi VO U Y ojlad

Lol 29y 5 pixe Buiod (pl )3 als dw blate 5l ax S

25 &9 31 8y 2 3 )9 g (Suid syt lie )
buwgio 3l edlaiwl b 1 ccwi 5 0 yui & 9 dg Jlade
culps ) plp Clie e ki) o) p clie
ool adlas 3y50 Olas o (F Jods) ool (Siuen
oy Dyge Glao alS oS o L ooy S0Le
e dxady) Jsb 4 dpaile Job cons cho pm
9 o 3y 3 g 4V Jlain] o 13 (g5 dxe g Cute


http://dx.doi.org/10.29252/jcb.10.25.36
http://jcb.sanru.ac.ir/article-1-529-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-19 ]

[ DOI: 10.29252/jch.10.25.36 ]

¥

WAV e /Y0 0jlads [omd Jlo /8]y5 lalS g Mol doliingy

B35 Jo > sy Jsb & il Jsb s 5 o0
ol 5 0j » fee slpl olyea 5 Sl Bl ol
1AD Cgwne

Y = =V /AA + o/« \AXy —+/+ VWX + +JAVY X3
doddy) Job ey Y XXy Xy Jo ol o o
FOjg g dradyy 4 2dl Jib Cuws pdls Jb
ol R'=+/20 o3 Tuual (yes g g Wbl oo azalS
ol by alS 5 G5g Ol doyd Ae 5l iy &5 0
Oly Slaw wlel p cule 4o Cul 4y b6 Claw
{6 Jpio) €35 Sigo g s Jo & 05

b aisls spSoilul B Sl 4 o Slie
9 ol oo s )b o8 gpdicilyy oS Slao
2 0l dgaote S0 & Slas (Siuwly e e o
by Wlg e obs & b Siwen (Jald o>
Cule g oomeSy 45 W alS ang ) it ol
aalS 5 iy Glp oam Sy 45 (Y]) 2,5 e pldl
sl psio lasd Olao agy blie )0 dtwly pxite olgisa
O A (syege i oS Slio bl pbol Jate
Wl Job iy, Job Glaw 00d jasuie L) caw

S99 (S i bl cod wds slacsli 0 (Sjdler Glas e ool (Swed culps ¥ Jous
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s Bl Jl el d Sl
i dpddyy & dpdblo Job cus dpdilo Job

e .\‘ - ‘ - LO.‘D
o, b s Jde s o d)ly &

NE VLY Vv
/a5 AV —
_./¥a — 4

v/Ay o adyy Jsb
v/a- Ry a dils Job
VoY Ans
WAL oxile 3l

4 ady) & ax Al Job Cons

5 SiS gshe GRIEIL ol G ) )5k
e Ll 8l pials ey ) Clio 28T (85)) (59
oy skt g Oolite eyl o > Gl
Olao 48y GialS Aoy (eS8l ol g S
3V agd e St W isls (s 1) aoalS b basye
g Of Cla el alall g (gieml JLad Ghl3El 5ok
Gk J ormen g (dislae (Suid a5 Jlesl) )k
S0l IS g mat wle ilize lapyy (o ]
9 OpsS) Saps e HlE WL cod ) layd
g w2dle Job oy, Job Clio o ob i cule
2 55 Sl Glsie @ dpady; Job 4 apdils Jsb cos
Alaeady) Job gle (pl 2 o5 Wil 2alS 5 o
)l womlS 159 $9) 2V g Cute e

(Sl o dige il Slesj ) alugip
2 8 olibl sesl poine (Bl g b jline edige
Sy azah glalaes o )Sen Givs pl gl
g 0

7N Jlein] gdaw )3 ls gxe 5

o & wlS 5 iy p Cute mailns Jl cp i
Sub il Jb ol bty 3l (VAVF) ey, Job
Cel dpady) 4 2dle Jsb cuus 5 2l Job clio
e arale Job g 0ad walS 5 iy > als
Jsb Gl jl ol 5 0jg p (Bl i ST (il
5 0iy ) (VAY) e maitune e J1 (p piy a2y
Oyge & drddy) 4 dodBle Job Cuns b (Ui axals
il O g0 & a2l Jsb B2)b I 58 g eaiens
Job Gk Jl Jg o 0ad oS 5 0y Gl e
bty woalS 5 gy p (ite malile pé Sl drady)
Jojen S 4 e g g )S) wp @l @ g
Ole 2 e 8 G5 lulyd )3 dpady; Job (ol
2808 I 55 (W) @ )b wemlS 5o
bulpd cod pgyed puS S 5 (g (SowesS) 4
Copo g doadyy Job Clio ()9 5 (S ply
arady) Jib o) Cule 4o 53 5 84S e 3l el
s aalS (359 g9y (VL 5 Cute s il


http://dx.doi.org/10.29252/jcb.10.25.36
http://jcb.sanru.ac.ir/article-1-529-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-19 ]

[ DOI: 10.29252/jch.10.25.36 ]

¥y

>

© o N o o

12.
13.
14.
15.
16.
17.
18.
19.

20.

21.

22.
23.
24.

25.
26.
27.

28.
29.

30.

9 S0 § Sk RS 4wl egr slaci) laalS Clas g Jiale (il

&b
Ahmad, F., P. Gore and J. Croser. 2005. Chickpea (Cicer arietinum L.). In Genetic Resources,
Chromosome Engineering and Crop Improvement — Grain Legumes, Vol. 1 (Singh, R. and Jauhar, P., eds).
USA: CRC Press, 185-214 pp.
Allen, S.G., A.K. Daobrenz and P.G. Bartels. 1986. Physiological response of salt tolerant and non tolerant
alfalfa to salrnrty durmg germination. Crop Science, 26: 1004-1008.
Aniatul-Hag, H., R. Vamil and R.K. Agnihotri. 2012. Effect of osmotic stress (PEG) on germrnatron and
seedling survival of lentil (Lens culinaris M.). Research Journal of Agricultural Sciences, 1: 201-202.
Asadi Chleshtari, C., A.E. Hasanzadeh Gorottapeh and A. Fayaz Moghaddam. 2007. Study of drought
tolerance indices in lentil landraces in west Azarbayjan. Journal of Agricultural Sciences and Natural
Resources, 13: 79-80 (In Persian).
Ashraf, M. and A. Waheed. 1990. Screening of local exotic of lentil (Lens Culinaris M.) for salt tolerance
at two growth stages. Plant and Soil, 128: 167- 176.
Bakhtiar, B. and A. Shaykra. 1990. Drought tolerance in lentil. 1l differential genotypes response to
drou(ghht Journal of Agricultural Research, Lahore, 28:117-126.
Chadho, K. and G. Rajender. 1995. Advance in horticulture medicinal and aromatic plants. Maldorta
Publisher. New Delhi, 11 pp.
Cicerali, I.N. 2004. Effect of salt stress on antioxidant defense systems of sensitive and resistant cultivars of
lentil (LensculrnarlsM) M.Sc. Thesis, 9
De, F. and R.K. Kar. 1994. Seed germrnatlon and seedling growth of mung bean (Vigna radiate) under
water stress included by PEG-6000. Seed Science and Technology, 23: 301-304

. ElI- Monem, A. and M. Sharaf. 2008. Tolerance of five genotypes of lentil to NaCl- -salinity stress. New
11.

York Science Journal, 1: 70-80 pp.

Gharbi, A. 2012. Evaluation of durum wheat genotype for drought and salinity stress in lab and greenhouse
COﬂdI'[IC))nS Thesis of M. of Sc. In plant breeding, Islamic Azad University, Tabriz Branch, 97 pp (In
Persian

Hashemzadeh, J. and H. Monirifar. 2016. Agro-morphological traits variation in some lentil landrace
cultivars from northwest of Iran. Journal of Crop Breeding, 8: 102-111 (In Persian).

Kafi, M., H. Hosseini, A. Masomi and A. Nezami. 2006. Physiological effects of drought stress induced of
PEG on lentil genotﬁpes germination. Journal of Iran Agronomic Researches, 3: 69-80.

Kagan, K., T. Karakoy, A. Bakoglu 3 and M. Akcura. 2010. Determination of salinity tolerance of some
lentil (Lens culinaris M.) varieties. Journal of Food Agriculture & Envronment, 8: 140-14,

Mahajan, S. and N. Tutejan. 2005. Cold, salinity and drought stresses: An overview. Archives of
Biochemistry and Biophysics, 444: 139-158.

Manchanda, G. and N. Gar% 2008 Sallnlty and its effects on the functional biology of legumes. Acta
PhyS|0I0g|ae Plantarum, 30: 595-

Okcu, G., M.D. Kaya and M. Atak 2005. Effect of salt and drought stress on germination and seedling
growth of pea (Pisum aestivum L.) Turkish journal of agriculture and forestry, 29: 237- 241.

Puppala, N., J.L. Poindexter and H.L. Bhardwaj. 1999. Evaluation 0 sallnlty tolerance of canola
germination. In: J. Janick (ed.) Perspectives on new crops and new uses. ASHS Press, Alexardria, 251-253.

19 Rehman, S., P.J.C. Harris, W.F. Bourne and J. Wikin. 1996. The effect of sodium chloride on
germination and the potassium and calcium contents of Acacia seeds. Seed Science & Technology, 25: 45-
57

Salehi, M., F. Shekari and A. Hagnazari. 2008. Study of drought tolerance by use stability test of cell
membrane  and germination index in lentil genotypes. Journal of Agricultural Sciences and Natural
Resources, 14: 39-50 (In Persian).

Sarker, A., A. Ayogan, S.H. Sabag h%our, I. Kusmnoglu, B. Sakr, W. Erskinte and J. Muehlbauer. 2004.
Lentil |mprovement for the benefit of highland farmers. In Proceedings of the 4™ International Crop Science
Congress. Brisbane, Australia, 271-278.

Soltani, A., F.R. Koie, K. Ghassemr and M. Moghaddam. 2001. A simulation study of chlckpea crop
response to limited irrigation in semi-arid environments. Agricultural Water Management, 49: 225-23

Takel, A. 2000. Seedling emergence and growth of sorghum genotypes under variable soil moisture def|C|t
Agronomy Journal, 48: 95-102.

Tesfaye, A, Y. Petros and H. Zeleke. 2014. Screening some accessions of lentil (Lens Culinaris M.) for salt

tolerance at germination and early seedling stage In Eastern Ethiopia. International Journal of Technology
Enhancements and Emerging Engineering Research, 2: 106-113.

Turk, M.A., AR.M. Tahawa and K.D. Lee. 2004. Seed germination and seedling growth of three lentil
cultivars under moisture stress. Asian Journal of Plant Sciences, 3: 394-397.

Ul-Hag, A., R. Vamil and R. Agnihotri. 2010. Effect of osmotic stress (PEG) on germination and seedling
survival of lentil (Lens culinaris M. ?VIResearch Journal of Agricultural Sciences, 1: 201-204.

Valadyani, A., A. Hasanzadeh and M. Tajbakhsh. 2006. Study of salinity stress effects on germination and
seedling grovvths of new hi yields variety of canola. Journal of Researches and Construction (Agronomy
and horticulture), 66: 23-31. "

Valizadeh, M. and M. Moghaddam. 2009. Experimental designs in agriculture (4" Edition). Tabriz, Parivar
press, 451 pp (In Persian).

Vanda, M., M. Khodambashi, S. Houshmand, B. Shiran and R. Amiri Fahliani. 2016. Relatlonshrﬁ) between
grain yleld and its components in two F3 lentil (Lens Culinaris Medik) populations. Journal of Crop
Breeding, 8: 140-148 (In Persian).

Yagmur, M. and D. Kaydan. 2008. Early seedling growh and relative water content of-Triticale varieties
unzer osmotic stress of water and NaCl. Research Journal of Agriculture and Biological Sciences, 4: 767-


http://dx.doi.org/10.29252/jcb.10.25.36
http://jcb.sanru.ac.ir/article-1-529-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-04-19 ]

[ DOI: 10.29252/jch.10.25.36 ]

Journal of Crop Breeding Vol. 10, NO 25, SPriNG 2018 ........cuciuieieiiniiiis e teteet ettt e e et e e e et ettt et e e e e eenenans 43

Germination Response and Seedling Traits of Lentil Landrace Genotypesto
Drought and Salinity Stress and Path Analysis of Seedling Weight under
Laboratory Conditions

Varahram Rashidi

Associate professor, of Department of Agronomy and Plant Breeding, Tabriz Brach, Islamic Azad University,
Tabriz, Iran (Corresponding Author: Rashidi.varahram@gmail.com)
Receive: January 18, 2016 Accepted: February 26, 2017

Abstract

In order to evaluate of lentil landrace genotypes response via germination and seedling traits
to drought and salinity stress, one factorial experiment with three factors (drought, salinity and
?enotyp&s) on bias Completely Randomized Design was conducted with three replications at the
aboratory of agirlcultural faculty of Idamic Azad University of Tabriz branch. The levels of
factors were including two level of drought stress (control and -8 bar by PEGeoo), three level of
sainity (0, 2 and 4 dsm by water of Oromyieh lake) and 15 landraces genotypes. Variance
analyss result showed genotypexdroughtxsdinity interaction was significant for al studied
traits, which shows the different responses of genotypes to drought and salinity stress for all
traits. Mean comparison of traits for interaction of genotype x drought x salinity showed that
germination and seedling traits value in all genotypes was significantly reduced; however, this
reduction was different in different genothes So Kaleybar and Shavi Varzeghan genotype
expressed least reduction of these traits. The regression and path analysis for seedling weight
showed length of root had the highest direct on seedling weight under drought and salinity
stress.
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