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Figure 1. Average main effect of accelerated aging on germination percentage and lines
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Figure 2. Average main effect of accelerated aging on the seed vigor and lines
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Figure 3. The mean interaction between accelerated aging and canola lines on germination
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Figure 5. Average interaction of accelerated aging and canola lines on the mean daily germination


http://jcb.sanru.ac.ir/article-1-712-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-03 ]

Y Y

1S iow deel laopY Siailes sl mdls  onds X Sy S

@ gl ol (s 5 Lalpd )39 39)00 o I 4l
o8 g S0 Llie )3 4y blis celaplul asil cde
(YA) 29 dmlgs LS 51 Gl ey (59,

Cho ol Wwlig) Giale Cop Jgop @ 2 b
ol ol oy B g Ll o il (Sl (Sl uSe
S Sidle sl piY o) e saS gl (a3 ls
e oy St cpl daym om0 ABL (o0 5
Comd gloa dy 2L udy dlig) Sjule Cepw
vl dsyn ol Jlis 4 g aljey Jidles Sk
3 St Laog i b5 2 s ol
el 015 IS (1) oo 5 (Sl o(VA) o)Sen
L o w58 GoliS (1Y) ohlKen 5 siue> cpmomad
sl Moy 0 U Sl Ce g oy e iul3al
o Sdingh )JL.) Luwg ool Cund 4 ol _\;bdo sals
ol & cawl ol 5l (Sl s ol ls S Al e
A6y ol s Wl o & ol oo dles I oo
(YY) 2l Sge Joorie

ol T g migy 90

Slig) Giale Sy 9y 2 oM @ Sym S

odd gy S 9 (Y Jlie Sl g 09 (P<e/ V) Syl gina
Ceyo () Joi2) (P<e/00) €85 3 b cod g
Sl glp pi¥ ploj ©de oaiS ol asliy) (Sjale
AV Gialer g ABl S e g sl )i SO
Copw 4S5 ob gl olidy mb sl e
b oy 93 9 wald 9 L109 (Y )5 ailjy; (jeiler
Ll Dy e ke b oy 40 sd feAY 4 </oVY
5 Led) o osedl bulyd @ bgnye GBI ol e
sy blpd e > OKaPE 08, 0 il o (VU cugh,
9 RIS Y il gy p¥ 4 Cawd (g8 Jialles
»bo & Cus scgllacl Sl Co iy i jg) GBS
o Is) cab s Jle! gym sl is g Y
05 )bl e Job Gl bk jeyd Sialer co g
My oo gials cel Sle 4 3)h it da,
bylys o 5h byl G olisS sla 0ygd wad 0
Bl 4l 098 |yt |) walS (agy olg aslul
095 jl 5295 (plag) Oy &5 S o calpl amdiee

Sy ler TS gy

=

o o
e L @ N ©
= U N W

aifygy (o9 ) Al 9o b g

0.05

Okapi L109

BAL2 R15 BAL11
oY

alig) Sl cop 2 IS o (Y 5 oAb gyl 6ym Jlie SIS (ke F S5 _
6. The graph of interaction effects on germination rate accelerated aging and canola lines daily

joy Ob 9 RIS (Y )3 (nSbe (a8 9 28lioo
5 ylasl (Y JSS) b e e il YO L (4w
ol > (el @l & (0) e 5 (25 oY) odljc 3
b jig asaiy, Jsb b pB)l bl cund dige;
Ol g s (gl (SNl S g g (Fialer o)
polio pLB,l poss (sl s cpl aS Canl ] snims Lo
5 ade) S il @) cpnl s (s 4
ool ) g o331 Ly ol o i Ul L LA o (5331
O sy L5 & Jeod dbol o 1y Cuedl psiiy o)
(oo v By bl gy s pise S

Slic iste Il 5 aad, Jb

9 w9 b Cov & Ml jod CudS MS e
osbly 438 ) Jobs @l 3,5 oo )18 e Ll
wadyy Jb gy n oY S S b gl clas
Sy 9 9 > e (P<H/)) axdle Jsb 4 (p<-/-0)
g4 ddyy Job 20> 0 9 ) Jlais] o )3 0 s
9 52 sly Ll Blize g ol 53 18l co ] as dile
J942) 392 53 e (p<+/+0) axablos g araty) Jsbo cio
Jsb e & Casl ol Sl loSile auglie lis ()
592 9> 9 L109 (pY @ byye e lo VIV b arady


http://jcb.sanru.ac.ir/article-1-712-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-03 ]

AR

WA 3l /R o)l [zt Jlo /sl alS ool anliingsy

Sl D9 drddle 5 arady; Job Al el
15y 5 ollas (05 jew el byl Jol8 5 oISy
bl @lo b ols)lis(0) 308 e (2l LS @y 4yl
plsl Limghy 50 )l cdlles (YY) (sdumme ) o)y 4
Cad & ol @l (V1) ()95 bawgi bgw (59, 2 08
ol
On 2 & CES dx g (e 35 ol @l
Loy g Vb s 4 L109 (Y (a5l )90 oY
g dadyy Job (Giale Copw g 6Ske (Sl
el slocnY il &) Cond e (Sl (rizpen 5 aralls
sty (o) sl 039 5y Y plyis 4 Gise
ol uL-W iz glaiygeil o 13 sl Y Siales
G 5l Cod S Wde (068 Al hb & Syl
Copmd Ably Jlind 5o 4y 42y 8,5 1,8 oAb @y

O 45T o)l plplo bl e 4y y i (S pd
|)|J S O:M;Jl.o.c] L;Lmdl,o)' )I gi))m PRl \) d...u) J9]o
(YA) 328l 08 (gl ediin
s 0ele cpyidn dmde LBV S @l
b 90 99 9 L109 (Y bl 1 4 bgyjo anebls
=l e g b o dals b awslie o e sl F/Y
odel Cund 4 @l 1 bl ¥ Cpywles o ke
Sl pi dx iy Jgbo by pB)l > 8 blizul ylg o
e e gyl Sjdles Coyw g (Sjales oy
dulio > IS 3 dsdble Jo b Ciwo widine laioes
250 B A U cod jide wpady) Jpb L
by o3l Wl d ) cee B WaonSgy i (V)
plo g aSian clmil W g s e
syl al glacd gl slge samd Jlasl Johw (sl
ol 4S5 la)Sgile o IS sbol b gy bl o

| ==Om=(Okapi ==@==|]109 e=S==pfAl? e=g==BAL1]l ®-=R15

7.5

=)

w

(o i) 42 4 3 J ol
»
(5, ]

o
n

7.5

6 9
b |

45 3

5 3

15 3

0

wald

S99

S 9 sle
S 393 e

sl

S 393 omw
&% 9 sle
S 339

g d v Ddp R

_ dodilog doady) Job » [ slagnY 5 0l @yud sy Jlite Sl (550Le -V S
Figure 7. Average interaction of accelerated aging and lines of canolato root length and stem what

&l
Almasouri, M., JM. Kinet and S. Lutts. 2001. Effect of salt and osmotic stresses on germination in
durum wheat (Triticum durum Lg. Plant and Soil, 231: 243-254.
Ansari, O. and F. Sharif-Zadeh. 2013. Improving Permi nation of primed mountain rye seeds with heat
shock treatment. Brazilian Journal of Plant Physiology, 25: 1-6.
Anddibi, B., E. Zangani and A. Haghanazari. 2005. Effects of water stress on germination indices in
six rapeseed cultivars (Brassica napus L.()). Iranian Journal of Agricultural Science, 36: 457-463.
Ashraf, M., N. Nazir and T. Mcneily. 2001. Comparative salt tolerance of amphidiploid and diploid
Brassica species. Plant Science, 160: 683-689.
Balouchi, H.R., F. Bagheri., R. Kayednezami, M. Movahedi Dehnavi and A.R. Yadavi. 2013. Effect
of seed aging on germination and seedling growth indices in three cultivars of Brassica napus L.
Journal of Plant Research, 26: 397-411.
Bailly, C., A. Benamar., F. Corbineau and D. Come. 2000. Antioxidant systems in sunflower
(Helianthus annuus L.) seeds as affected by priming. Seed Science Research, 10: 35-42.


http://jcb.sanru.ac.ir/article-1-712-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-03 ]

Al 13" i el slagnY (jailer slopasls kb g pwd (S S

7. Basra, SM.A., N. Ahmad, M.M. Khan, N. Igbal and M.A. Cheema. 2003. Assessment of cotton seed
deterioration during accel erates seed Science. Technology, 31: 531-540.

8. Blum, A. 2010. Plant Breeding for Water-Limited Environments. Springer Pub, 258 pp.

9. Chghakbody, G., A. Zebarjad and D. Kahrizi. 2012. Evaluation of Drought Tolerance of Rapeseed
(Brassica napus L.) Genotypesin Laboratory and Field Conditions. Seed and Plant Journal, 1: 17-37.

10. Defigueiredo, E., M.C. Albuqurque and N.M. Decarvalho. 2003. Effect of type of environmental
stress on the emergence of sunflower (Helianthus pannus L.) soybean (Glycine max L.) and maize
(Zeamays L.) seed with different levels of vigor. Seed Science .Technology, 31:465-79.

11. Geravand, M., E. Farshadfar and D. Kahrizi. 2010. Evaluation of drought tolerance in bread wheat
genotypes in advanced laboratory and field conditions. Seed and Plant Journal, 26: 233-255.

12. Fargj, A. 2014. Evaluation the Response of Soybean (Glycin Max L.) Genotypes to Drought stress.
Journal of Crop Breeding, 6: 27-40.

13.Hamidi, M., D. Rudy, V. Asgari and S. Hajiluo. 2008. Evaluate the applicability of a controlled
fatigue test to assess the relationship between seed vigor and growth (Brassica napus L.) cultivars of
rapeseed field. Seed and Plant Journal, 24: 677-706.

14. International rules for seed testing. 2010. International Seed Testing Association, Zurich, Switzerland.

15. Jajarmi, V. 2012. Effects of drought stress on the components of seven varieties of wheat germination.
Journal of Agronomy and Plant Breeding, 8: 183-192 (In Persian).

16. Johnson, R.A. and D.W. Wichern. 2007. Applied Multivariate Statistical Analysis. Prentice Hall
International, INC., New Jersey.

17.Kapoor, N., A. Arya, M.A. Siddiqui, M.A.A. Amir and H. Kumar. 2010. Seed deterioration in
chickpea (Cicer arietinum L.) under accelerated aging. Asian Journal Plant Science, 9: 158-162.

18. Khoshsokhan, F., M. Babaar, H.R. Chaghazardi and M.R. Fatahi-Moghadam. 2012. Effect of salinity
ezlréd3%rought stress on germination indices of two Thymus species. Agronomy Research Moldavia, 45:

19.Kron, A.P., G.M. Souzan and R.V. Ribeiro. 2008. Water deficiency at different development stages of
Glycine max improves drought tolerance. Bragantia, Campinas, 67: 43-49.

20.Keshta M.M., K.M. Hammad and W.A.l. Sorour. 1999. Evaluation of rapeseed genotyzpeﬁ in saline
soil. Proceedings of the 10 th International Rapeseed Congress, Canberra. Australia, 253-258.

21.Macdonald, C.M., C.D. FHoyd and R.D. Waniska. 2004. Effect of accelerated aging on mazie.
Sorghun and sorghum. Journal of Cereal Science, 39: 351-361.

22.Mgjidi, M. 2012. Identifying genotypes for drought tolerance through stages of germination and
seedling growth parameters based on principal component analysis. Journal of Crop Production and
Processing, 2: 41-55.

23. Moradi, A. and O. Younesi. 2009. Effects of Osmo- and Hydro-priming on Seed Parameters of
(137rSiOnSorghum (Sorghum bicolor L.). Australian Journal of Basic and Applied Sciences, 3: 1696-

24, Pessarakli, M. 1994. Plant and Crop Stress Handbook. Marcel Deckker, New Y ork, USA.

25.Prisco. JT., C.R. Baptista and E.L. Pinheiro-Bastos. 1992. Hydration, Dehydration Seed Pre-
t1r5eat3mleé1é and its effects on seed germination under water stress conduction .Revta Brasil Botanica,

26. Saed Moucheshi, A., B. Heidari and E.A. Farshadfar. 2009. Evaluation of stress Indices for Drought
Tolerance Screening of Chickpea (Cicer arietinumL.), 1: 49-64.

27. Shirani Rad, A.H. 2000. Crop Physiology .Dibagaran Publications.

28. Shirani Rad, A.H., H. Atarodi and H. Jabari. 2012. Investigation of irrigation regime and sowing date
effect on seed vigor of rapeseed cultivars with accelerated ageing test. Electronic Journal of Crop
Production, 5: 57-73.

29.Soltani, A., S. Galeshi, E. Zeinai and N. Latifi. 2002. Germination, seed reserve utilization and
gele%lléng growth of chickpea as affected by salinity and seed size. Seed Science and Technology, 30:

30. Sinaki, J. M., E. Majidi Heravan, A.H. Shirani Rad, Gh. Noor-Mohammadi and G. Zarei. 2007. The
effects of water deficit during growth stages of canola (Brasica napus L.). American-Eurasian Journal
of Agricultural and Environmental Science, 2: 417-422.

31. Tabatabai, A. 2013. Canola seed germination and enzgme activities under accelerated aging
conditions Journal of Seed Science and Technology, 3: 49-55.

32. 'IB'fkgolréyézDz.M. and D.B. Egli. 1991. Relationship of seed vigor to crop yield: areview. Crop Science,

33.Yeh. Y.M,, K.Y. Chiu, C.L. Chen and JM. Sung. 2005. Partial vacuum extends the Longevity of
primed Bitter gourd seeds by enhancing their antioxidantive activities during storage. Science entails
Horticulture, 107: 385-388.


http://jcb.sanru.ac.ir/article-1-712-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-03 ]

Journal of Crop Breeding VoI. 8, NO. 19, AULUMIN 2016 .......ccuiiuuiiiniiniit ettt et ee e e e e et et et e e e e e e et e e et e 217

Effect of Accelerated Aging on Germination I ndices of
Promising Lines of Canola (Brasica napusL.)

Homayoun Chegeni®, Morteza Goldani?, Amir Hossein Shirani-Rad® and
M ohammad K afi*

1 and 4- PhD Student and Professor, Ferdowsi University of Mashhad
2- Associate Professor, Department of Agronomy, Ferdowsi University of Mashhad. Iran
(Corresponding author: goldani @um.ac.ir)
3- Professor of Seed and Plant Improvement Institute (SPI I?E, Agricultural Research, Education and
Extension Organization (AREEO), Karaj
Received: May 14, 2015 Accepted: August 15, 2015

Abstract

Accelerated aging test to estimate the percentage of emergence are designed to lay the seeds
for life, aswell as an indicator to determine the power of the seed used. In this study, the effects
of aging zero (contral), 2, 4 and 6 days on germination index of rapeseed genotypes including
Okapi, R15, BAL11, L109, BAL2 Were detected in a factorial experiment based on completely
randomized design with four replications. The results showed that the effect of accelerated
aging on germination of genotypes was significant at p<0.01 probability level. Interaction
effects of accelerated aging and genotypes indicated that line L109 in 0 and two days old had
98% and 75% germinations, respectively. Line L109 with vigor index 4.28% and 4.21%
compared to treatment with two days of the accel erated aging with the highest average with 2.57
and 1.51 had the lowest percentage of line R15 and six treatments day was accelerated aging.
Yielded the interaction of accelerated aging (p<0.05) on mean daily germination was
significant. The average stem length of the interaction lines L109 and two days old by 3.6 cm
compared with the control. The lowest root length in lines R15 and six days old, was seen by
3.5 cm. Evaluation of the final tests showed that the seed germination of canola cultivars that
have strong vigor had were less affected accel erated aging tests and whatever vigor is poor, are
more sensitive to this stresses.

Keywords: Canola, Percentage and rate of germination, Seed longevity, Seed vigor
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