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Table 1. Analysis of variance of measured traits of soybean different genotypes under salinity stress
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Table 2. Comparison of mean simple effects of soybean genotypes under salinity stress
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Table 3. Interaction of salinity and genotype in different soybean genotypes

e " dadyy Jb el Jib 7 v L o el
G TN () () s A S 3 PO R T
(¢5) (¢5) (¢5)
oivrs? Vrysee! Wy Ww/-as® oory? At vy 50\ NiK,
Y/ver -As™ Ao seay™ IRV o[ -53°P o[ o5y Afyry NoK,
/.Y /..P /oo P .. P R Lt oS Y NK,
/.Y /..P /..P P R Lt oS Y e
a/avs® Vys.Ped y-favsS Vy/pysod [-¥aD .vas vy .50.C NiKs
vree.d - Jyyy© v viay-X [+ -yymne /-va%P .1-5¥0 LY N2K,
... /..P /..P P R Lt oS Y NsK,
o /..P .J..P J..P R Lt e Y NLK,
BIVAYE are Wy VYAV [y ot vy N NiKs
/oo A7y Avosik vy -y /+y§% /-ya% LfeqyIm el N2Ks
ot YRV v m alve-° /o9 /.19 .50 YAV N:Ks
.Y . Jyas™ ¥/ans° .J.P /..59 RO oS ey e
aIve? Vryyd WvssP yyyy..od [oyrPe ./ya¥? v /s8¢ NiK,
Jgn i

/o5 Vha W /55 Jovve e YN -Jonal¥ NaKs
/A A/ vyl a/avy™ a/y.vi9 foyy N Jvpy et gy - JoAd NsKs

Ll gy pixe BB pa b )b S e B S PBlas oS Sl 1Sle L0l o (g9 aliie polaw N g cuigii K


http://dx.doi.org/10.29252/jcb.10.28.181
https://jcb.sanru.ac.ir/article-1-562-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-31 ]

[ DOI: 10.29252/jch.10.28.181 |

YAQ WAY oo IYA o lass /o2 Jlo [ £lyj LS Mol doliiang sy
Y ol daldl
Continued Table 3 o
sy Loy dadyy Job 2 bl Job S 4 P 039 i;ti)j T "’::L
il il N I T o D A L PO T
/vy LjagsK Ay A+ o[-y YK W -106Y° NyKs
f/aor! Va2 v /ags™ /st R Jyey? /AP N N Ks
£y s< oen ™ a/y. .9 Y R L/ \YA% Ly JK -I3VP N,K
v/¥a.Pd -1518° ving-K Aoy KK /7™ of-AF™M of-s¢d -fyest N;Ks
y/ARY! N ofas” ofe P oA of¥s" o8 ofssY N4Ks
of-\-9 w2 1A /yys? VY/ves2oC RV MR /AP NN N K
Flyas! V/yyseT /vy " VT R Sy .y -Joss™ NyKs
£lova! y/eay K Ayerk Ayas™ LA a0 oy <Joy.P N:Ks
£/oy." - jans UK yipy.'m y/oa M oJoyP o[-y of-A™ <feavd NuKs
alvsy? ey /st /Y2 ofyse NISh % NI N;K;
olvy-? y/ys.oed 1y /asy? \Y/AE 2% ofys% NALYS L/ \yYA 5" NoK,
f/aard" V\A-TY VA/¥ALD VV/Aos? RN Ny MW NS N;K;
£/AES' V] y-/avs™ vo/va-© o[ sme Iy vt RS -Jovy' NLK;
arvr y/ygPee /8y P /o2 ofyse LV /yva ISAVE N, Ks
/15! V/vereee a/s¥. 61 vy ff IR YA ./.qq% anP NLKs
v/5 o0 VA K Myo X a/rord” -\ RV o[- AE" N\ N;Kg
v/ .jaas UK via'™ /vy of-\yP R ofy.P Sy NyKs
olvys? Iy 1y/-0-° VY/ysyeoe R oJye? Sy . 505° N;Ko
£y~ Vivas?e /vy Ay .9 IR ™ oY - [0F\° NKo
vivys" V.M Aoy! viyes'™ RV o[- AF™O R I¥AS® N;Ko
vIY-yS .jan-XK AR olAs™ oJ-\yP of-5v" oJ-ov" Sy N4Ko
e A /P yy/aa.2° RS st e L[5yl NiKo
of+A-19 VIyss?e v /155 y- /o IR ey A" ./s.a9 NoK o
£Ivys' Vv K a/s.v<9 a/- ¢y L[y Ayy" Jyeo! - /avy! N:K o
£/ye.X y/oasK a/. ey Ayest WYL R .f.ay'™ < IOAY® NuKo
o/t " yyes™ W/yys? \Y/PATE RS JYed vy? N NiKi,
o/ 9" s y. /gy Vy/vgs? ofovye -/\yAT vy sl NoK i,
F/yvy! y/ys'K a/s¥reY v /pvsT feyyMK ™ AN NS N3K 1
Avay NAVIRA a/.y9 a/yys9" WA .[+q.MM0 RS Jos" e

Bl )y gime BT oo b ) Syide B S PBlas & ol Skee Ll oo ()95 iliSee polaw Ng cuigi K

Syl oyp ol J ol mls @ dog b oyS o
09,5 ,> (BRAZIL174 Cokerstoart 032 HillForrest)
s BRAZILZ BRAZILI3) (clacws] oo
slocwg; g Jeote 4es 095, (Roanoke
A3 wlus 09,5 ;5 (3COH 4 Mangar  Bau0s)
b S

d9am0 hlojl 13 29290 (slacisis S ol 4 g L
sl asme bgusjl (6505 (soad) Cal (55955 39
B dualie 3)00 Gtalel (ul 3 Joxie slacai b
9 w3l 5 0jlul (6)9 4 barpe sl alejl )3 858
Ped e dnog )9 & Joo3 ) JEd S

Cliv (ols g9y ipd 5 & bl @l

by Chlizeo (slaeasisg; o Cobls cgu 3l 015 (5 S0l
Boly s olae (sla uiSTy d')ﬁ“’ isre Falaw cov
2 S9d ol GRIBIL (Ghlejl 2590 C5$5 VY 2 53
b edalin (g sxe Hials dslllas 5y90 Claw soles
g dse g pueried A y9d gaw &Sl
B olS cnl 3 (6r9d 4 Jood kil 5 0392 (6598 oy 5
2 oiejod P 9 a9 Wb S uien o
Gl el @il oS 4 C)ls geyd s
s g0 50 olS Coxsg duwlio b ¢ Joztio slacaiss;
Cyge jio g pierjed Ay 5 6yed g g Jloy


http://dx.doi.org/10.29252/jcb.10.28.181
https://jcb.sanru.ac.ir/article-1-562-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-31 ]

[ DOI: 10.29252/jch.10.28.181 |

W Lgw ol g5 Guigi} (oliniy> Fialer b laye Slas yy (6)9 (15 SISl oy

FL%)

1. Abbasi, F., A. Kuchaki and A. Gafari. 2009. Assessment germination and vegetative growth in ctorum
in different concentrations of NaCl. Journal of Iran Agricultural Research, 7(2): 52-57 (In Persian).

2. Aghaei, K., A.A. Ehsanpour, A.H. Shah and S. Komatsu. 2009. Proteome analysis of soybean
hypocotyl and root under salt stress. Journal of Amino Acids, 36(1): 91-98.

3. Almansouri, M., J.M. Kinet and S. Lutts. 2001. Effect of salt and osmotic stresses on germination in
durumwheat (Triticum durum Desf). Journal of Plant Soil, 231(2): 243-254.

4. Ashraf, M. and M.R. Foolad. 2005. Pre-sowing seed treatment a shotgun approach to improve
germination growth and crop yield under saline and none-saline conditions. Advances in Agronomy,
88:223-271.

5. Bajji, M., J.M. Kinet and S. Lutts. 2002. Osmotic and ionic effects of NaCl on germination early
seedling growth and ion content of Atriplex halimus (Chenopodiaceae). Canadian Journal of Botany,
80: 297-304.

6. Dehnoyi, F., S.V. Eslami, GH. Zamani and K. Ahmadi. 2010. Osmopriming effect on soybean
germination indices under salt stress. 5" New Ideas in Agriculture Conference, 1-5 pp., Isfahan, irain.

7. Enferadi, A., K. Postini, N. Majnoonhoseyni, A. Talei and A.A. Atari. 2002. Rapeseed cultivars
physiological responses to stress in vegetative stage. Journal of Science and Technology of
Agriculture and Natural Resources, 7(4): 103-112 (In Persian).

8. Farhoudi, R. and M. Makkizadeh-Tafti. 2011. Effect of Salt Stress on Seedlings Growth and lons
Homeostasis on Soybean (Glysin max) Cultivars. Advances in Environmental Biology, 5(8): 2522-
2526.

9. Farokhi, A. and S. Galeshi. 2005. Effect of Salinity seed size and their interactive effects on
germination, conversion efficiency resources Seed and seedling growth of soybean. Journal of
Agricultural Science, 36(5): 1233-1239.

10. Ghassemi-Golezani, K., M. Taifeh-Noori, S. Oustan, M. Moghaddam and S. Seyyed Rahmani. 2011.
Physiological Performance of Soybean Cultivars under Salinity Stress. Journal of Plant Physiology
and Breeding, 1(1): 1-7.

11.Kent, L.M. and A. Lauchil. 1985. Germination and seedling growth of cotton Salinity calcium
interaction. Plant Cell Environ, 8(2): 155-159.

12.Luo, Q., B. Yu and Y. Liu. 2005. Differential sensitivity to chloride and sodium ions in seedlings of
Glycine max and Glycine.soja under NaCl stress. Journal of Plant Physiology, 162(9): 1003-1012.

13. Maghtouli, M. and M. Chaiechy. 1999. Effect of salinity and salt on germination and initial growth of
sorghum. Journal of Agricultural Sciences and Natural Resources, 6: 33-40 (In Persian).

14. Mahmoodabad-zabihi, R.Z., S.J. Somarin, M. Khayatnezhad and R. Gholmi. 2011. The study of effect
salinity stress on germination and seedling growth in five different genotypes of wheat. Advances in
Environmental Biology, 5(1): 177-179.

15. Mokhtari, A., P. Abrishamchi and A. Ganjaly. 2008. The effect of calcium intake on damage caused
by salt stress on tomato seed germination. Journal of Science and Industry, Agriculture, Horticulture
Sciences, 22(1): 89-100 (In Persian).

16. Mostafavi, K.H. and A. Heydariyan. 2012. Effects of different salinity levels on germination indices
in four sunflower varieties. Journal of crop and Plant breeding, 8(4): 123-131 (In Persian).

17. NabaviKalat, M. and R. Ghaffari. 2010. Effects of salinity on germination characteristics of soybean
(cv Clark). Modern achievements in the production of oil-based plants Conference, 1-4 pp., Bojnoord,
Irain.

18.Okcu, G., M.D. Kaya and M. Atak. 2005. Effect of salt and drought stresses on germination and
seedling growth of pea (Pisums ativum L.). Journal of Agriculture and Forestry, 29(4): 237-242.

19. Salehzade, H., M. Izedkhah, M. Ggiyasi, F. Forouzani and A. Abbasisiyahjani. 2009. Effects of seed
priming on germination and seedling growth of wheat (Triticum aestivum). Journal of Biological
Sciences, 4(5): 629-631.

20. Sarmadnia, G. 1993. The importance of environmental stresses on agriculture. The first Congress of
Agronomy and Plant Breeding, 157-169 pp., Karaj, Irain.

21. Sharifi, M., M. Ghorbanli and E. Ebrahimzadeh. 2007. Improved growth of salinity stressed soybean
after inoculation with salt pre-treated mycorrhizal fungi. Journal of Plant Physiology, 164(9): 1144-
1151.

22.Sobhanian, H., R. Razavizadeh, Y. Nanjo, A.A. Ehsanpour, F. Rastgarjazii, N. Motamed and S.
Komatsu. 2010. Proteome analysis of soybean leaves hypocotyls and roots under salt stress. Journal of
Proteome Science, 8(19): 1-15.

23.Rahimi, A. and A. Biglarifard. 2011. Impacts of NaCl Stress on proline, Soluble Sugars
Photosynthetic Pigments. Journal of Advances in Environmental Biology, 5(4): 617-623.


https://www.researchgate.net/journal/0065-2113_Advances_in_Agronomy
http://dx.doi.org/10.29252/jcb.10.28.181
https://jcb.sanru.ac.ir/article-1-562-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-01-31 ]

[ DOI: 10.29252/jch.10.28.181 |

Journal of Crop Breeding Vol. 10, NO 28, WINEr 2019 .......uuiiiiiiii ittt 187

Assessment of Salinity Stress on Traits Related to Seed Germination in VVarious
Selected Soybean Genotypes (Glycine max)

Hamideh Anjomani Tadvani', Nadali Babaeian Jelodar? and Nadali Bagheri*

1- Graduated M.Sc. Student, of Plant Breeding, Sari Agricultural Sciences and Natural Resources University
(Corresponding author: hamide.anjomani@yahoo.com)
2 and 3- Professor and Assistant Professor, Department of Biotechnology and Plant Breeding, Sari Agricultural
Sciences and Natural Resources University
Received: May 29, 2016 Accepted: April 29,2017

Abstract

Seed germination has an important role in the life cycle of plants and critical stages of the
growth cycle, establishment and final yield. Seed germination is the most critical stage of
seedling establishment which ultimately determines the successful production of the product.
Salinity is one of the environmental factors reducing crop production in the world. Saline soils
or irrigation the plants with saline water has the potential to dramatically reduce plant
production. To study the effect of different levels of salinity on the germination of 11 soybean
genotypes, a factorial experiment in a Completely Randomized Design with three replications
was performed in the greenhouse of Sari Agricultural Sciences and Natural Resources
University in 2013. In this experiment the first factor was salinity levels (zero, 3, 6 and 8 dS.m’
) and the second factor was genotype and eight different traits including germination
percentage, germination rate, root length, root fresh weight, root dry weight, shoot length, shoot
fresh weight and dry weight of shoot were evaluated. Analysis of variance showed that the
effect of salinity and genotypes in all studied traits were significant at 1% probability level. On
the other hand, with increasing levels of salinity, all traits in all genotypes decreased. Also
interaction of salinity and genotypes for all traits showed significant differences. In total, in the
highest levels of salinity, the highest rate and percentage of germination, root length and shoot
and shoot and root dry weight were achieved in tolerant genotypes of Forrest, Hill, 032,
Cokerstoart and BRAZIL 17, while the lowest amounts were observed in sensitive genotypes of
Bau08, Mangar and 3 COH obtained.
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