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Abstract

Seed senescence is one of the major problems in the production of crops. In order to evaluate the effect of accelerated aging on germination
and other seed germination components produced from the treated mother plant in three bean cultivars, a factorial experiment was conducted
in a randomized complete block design with three replications at the research laboratory of Faculty of Agriculture, Shiraz University. The
factors were including pinto bean varieties at 3 levels includes E9, E10, and Khomain, accelerated aging at two levels includes accelerated
aging and control, and the third factor was seeds produced from treated mother plant seed in the farm at 7 levels includes: polyethylene
glycol (PEG) -5 bar at 6 hours, , potassium chloride (KCI) -20 mM at 6 hours, calcium chloride (CaCl2) - 15 mM at 3 hours, sodium chloride
(NaCl) -20 mM at 6 hours, salicylic acid (C7TH603) 500 mg per liter at 12 hours, distilled water at 12 hours and without pretreatment
(Control). The percentage and rate of germination, seedling dry weight, weight and length vigor index and 9th day germination energy were
measured. The result showed that the interaction between accelerated aging, pretreatment and variety on germination traits including
germination percentage, seedling dry weight, weight and length vigor index and germination energy of the 9th day at 1 % level, interaction
between accelerated aging and pretreatment on germination rate at 1 % level and interaction between pretreatment and variety on
germination rate and coefficients of allometric at 5 % level were significant. Seed germination traits at accelerated ageing treatment was
lower than control. The maximum germination percentage and germination energy of the 9th day was for sodium chloride at 6 hours and E10
variety, maximum seedling dry weight, germination rate and weight and length vigor index in calcium chloride (CaCl2) at 3 hours treatment
and E10variety were detected. The result showed that according to the variety and selection of appropriate pretreatment of mother plant, it is
possible to improve storage and have seeds with higher power and less deterioration.

Keywords: coefficient of allometric, component analysis, rate of germination, vigor index.
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Figure 1. Means comparison of the interaction between accelerated aging and prime on
germination rate of pinto bean cultivars
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Means with similar letters are not significantly different according to Duncan's multiple range test at the 5% level of probability.
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Table 2. Means comparison of the interaction between cultivars and prime on
the germination rate and allometric coefficient of pinto bean cultivars

N .y G o
Cultivars Priming Germ(l?{':\dt;c))/r)l Rate Coefficient of Allometric
Celu# JSIE sl PEG 6 hours 0.34cd 8.23ab
Cele oot 4, 15" Nacl 6 hours 0.32d 5.20c
Cola¥ el I Cacl, 3 hours 0.39abc 5.85bc
E9 el )Y oSl dewl C7HEO3 12 hours 0.36b-d 7.70abc
Cele# w4y JS"Kcl 6 hours 0.38abc 6.80abc
el VY OTH,0 12 hours 0.34cd 7.20abc
AaLz Control 0.36b-d 7.00ab
cele s S sl L PEG 6 hours 0.35b-d 7.78ab
Cele? ot o, 5 Nacl 6 hours 0.37a-d 7.79abc
Cele ¥ dS” o, I5" Cacl, 3 hours 0.42a 5.92bc
E10 el VY eShedle dewl C7HO5 12 hours 0.35b-d 7.25abc
Cole ks 4 IS Kel 6 hours 0.34cd 6.52bc
cele VY STH,0 12 hours 0.37a-d 8.10abc
Lz Control 0.36b-d 7.06abc
cela# IS sl L PEG 6 hours 0.37a-d 9.24a
Celu # o 4 15" Nacl 6 hours 0.37a-d 7.56abc
Cela¥ ds” o, 5" Cacl, 3 hours 0.40ab 5.84bc
Khomain Sl VY Sl il C7HGO5 12 hours 036b-d 7.27abc
Cele # (’f‘”b* 4 5" Kcl 6 hours 0.34cd 7.08abc
el VY OTH,0 12 hours 0.34cd 6.05bc
Lz Control 0.36b-d 5.99bc

wily oo (Sl (laals i 0 g05T bl o3 0 Szl el 3 )3 gine C9lest] BB 0w 52 55 bt o = b sla o ils
Means with similar letters in each column are not significantly different according to Duncan's multiple range test at the
5% level of probability
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Table 3. Means comparison of the interaction between accelerated aging test, cultivars and prime on the
percentage germination, seedling dry weight, length and weight vigor index and 9 ™ day energy of
germination (EG) in pinto bean

s S 035 o el sl Sl 5
e} Kl i (¢ 5 ) o€ 33 S 50
Percentage (mg) index vigor index Energy
Zelo# JSE Sl L PEG 6 hours 90.66a-e 63.52a-d 0.61a-f 0.56a-e 90.66a-e
el # ot IS Nacl 6 hours 90.67a-d 58.01b-f 0.71a-d 0.67abc 78.67 a-f
el ¥ onds” 4, J5" Cacl, 3 hours 96ab 72.15a-d 0.67a-e 0.62a-d 96.00ab
] ol VY &Sdedls sl CHO; 12 hours 85.33a-f 57.68b-e  0.64ae  0.55a-f 85.33a-f
Cele # ol 4, 15 Kel 6 hours 88a-e 65.98a-d 0.61a-f 0.52a-f 88 a-e
el VY STH;0 12 hours 96ab 73.93abc 0.76ab 0.73a 96.00ab
<Lz Control 80a-h 49.75b-e 0.55a-g 0.41b-h 76.00 a-f
el # S sl L, PEG 6 hours 93.33a-d 64.91a-d 0.63a-f 0.59%-e 93.33a-d
Zelu # ot IS Nacl 6 hours 97.33a 76.23ab 0.55a-g 0.70ab 97.33a
s Cela ¥ dS” 4, IS” Cacl, 3 hours 94.67abc 88.67a 0.79a 0.75a 94.66ab
32 3 S 1Y Sl 4l CHGO3 12 hours 86.33a-f  61.36ae  0.63af  053f  84.00af
© Celu # ek, 4, J"Kel 6 hours 94.67abc 74.93abc 0.61a-f 0.58a-¢ 94.66abc
el )Y STH,0 12 hours 94.67abc 74.74abc 0.68a-e 0.55a-f 94.66abc
<Lz Control 84.66a-h 45.59¢-g 0.54a-g 0.40c-h 74.66 b-g
el # S sl L, PEG 6 hours 88a-e 66.98a-d 0.62a-f 0.54a-f 88 a-e
) el # b JS"Nacl 6 hours 84a-f 60.64b-e 0.63a-f 0.51a-g 81.33a-g
.% Celu ¥ ondS” IS Cacl, 3 hours 90.66a-e 72.29-d 0.72a-d  0.64a-d 90.66a-e
§ ol VY oSl el C7HG0; 12 hours 90.66a-e 58.90b-e 0.52b-h 0.47a-g 90.66a-e
2 Celu# oy 4, IS Kel 6 hours 96ab 69.09a-d 0.6la-f  0.59a-e 96 ab
x <ele \Y STH,0 12 hours 94.67abc 76.89ab 0.60a-e 0.61a-e 94.66ab
<Lz Control 86.67a-f 67.49a-d 0.57a-f 0.48a-g 84.00a-f
ele§ IS L1, PEG 6 hours 78.66a-g 57.68b-f 0.63a-f 0.50a-f 77.33a-g
el # o be 4 IS"Nacl 6 hours 78.66a-g 76.89ab 0.62a-f 0.46b-g 78.66a-g
Cela ¥ dS” 4, IS” Cacl, 3 hours 84a-f 63.51a-d 0.60a-f 0.57b-e 84 a-f
i el )Y &Skl ) CHeO; 12 hours 61.33ghi 5.71i 0.21i 0.06j 28
Cela# ol 1 15" Kel 6 hours 48i 19.59ghi  0.33ghi  0.16hij 48i
el \Y STH,0 12 hours 82.67a-9 56.09b-f 0.51c-g 0.44c-g 82.66a-f
L2 Control 70.67e-h 43.79d-g 0.50c-h 0.37d-i 70.66e-h
- el IS sl L, PEG 6 hours 84a-f 55,34b-f 0.59-f  0.45b-g 84a-f
'E) ol o 15" Nacl 6 hours 57.33hi 14.57hi 0.30hi 0.13ij 41.33ij
}9\ §, Cel ¥ ods” 4, I5" Cacl, 3 hours 80a-g 63.92a-d 0.51c-g 0.49a-f 80a-g
B ° E el VY Sl sl C7HEO; 12 hours 73.33a-g 47.79b-f 0.55a-g 0.51a-f 73.33a-g
N E Celo oty 4 IS Kel 6 hours 81.33a-g  55.9b-f  052b-h  043b-g  81.33a-g
g el 1Y STH,0 12 hours 57.33hi 14.48hi 0.300hi 0.13ij 41.33ij
< L Control 61.33ghi 29.99fi  0.45e-g  0.28fj 61.33ghi
Cslu# IS sl L PEG 6 hours 73.33a-g 42.41d-g 0.58a-f 0.44c-g 73.33a-g
) Cela# e IS Nacl 6 hours 72d-h 4758bf  056a-g  0.42c-g 71d-h
.qj Cela ¥ dS” 4, IS” Cacl, 3 hours 84a-f 47.98 b-f 0.56a-g 0.51a-f 84a-f
§ ol VY St sl CrHO5 12 hours 65.33f-i 32.73e-g  038fi  0.25g 65.33f-i
2 Cola # oty 4, IS Kel 6 hours 73.33a-g 47.28c-f 0.49¢-h 0.39d-h 73.33a-g
x sl VY CTH;0 12 hours 81.33a-g 50.55¢-f 0.55a-g 0.45b-g 81.33a-g
4Lz Control 72d-h 49.75¢-f 0.51b-h 0.43c-g 72d-h

J..‘:‘l.:sadgjl: Slaals Lo 05057 bl Ao y5 0 Jw\de.d)a)\:s;u oMl 86 g o 5 sl J}F\{ghxg\?‘
Means with similar letters in each column are not significantly different according to Duncan's multiple range test at the 5% level of probability
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Table 4: Eigen values, variation explained (%), cumulative variance (%) and total variance explained of the
principal components based on correlation matrix of germination

adslog s polie
A Initial Eigen values
Component Total % of Variance % of Variance ~ Cumulative %
5§l 4e,3GP 4.565 65.221 65.221 65.221
il e GR 1.071 15.296 15.296 80.517
wpalS oSs 05 5Seedling dry weight 942 13.454
53 4w es-LxWeight vigor index 292 4.165
Jsb a2 es-Ls Length Vigor index 071 1.010
T o 2CA .053 754
350 S8l L55,'19”‘ day Germination energy .007 099

uﬂ):_g‘)&jﬂj:}".;g;z}'@)m|}>4:bffd)| GLA‘ dyj.:&::?'%fé}c}_} 6\.&)‘.}}{—an~;\>.-
Table 5: Eigenvectors and coefficient of determination of the first two principal components related to the
germination under accelerated aging

Component Score Coefficient Matrix

adl gu
Component

J)‘ r).:
First Second

34l Lo ,s GP .108 204

Sl e W GR -.685 .018

ol s 05,4 Seedling dry weight .052 .200
s 4 el Weight vigor index .059 214
sk 4 esLs Length vigor index -.081 212
54T s 5 CA 661 -.042

o 53 S8l 5 9" day Germination energy .058 211
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Table 6- Correlation of germination characteristics affecting accelerated aging

£ i v 35
2 L5 8 h_a g } -
3 @ N > . R
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5o Y6 Y w3 2% FEE ; 352
3 3 \ 2 v S .S 3, 5o
3, 3 M. «E 2 4 g 9 N
Y Y 3 5 5> 43 < 33
o} ‘© ] ':tg
wn ; (o))
&%l Lo ys GP 1
34l Ce w GR -0.021 1
wealS s 05, Seedling dry weight 0.748" 0.1%* 1
33 4 =L Weight vigor index 0.883™  0.081**  0.964™ 1
sk 4 esLs Length vigor index 0.895™ 0.092* 0.834™  0.913" 1
el s -5 CA -0.12 -0.078 -0.068 -0.098  -0.288" 1
8 335 S341 s s5,51 9" day GerminationEnergy 0,931 0.044 0814~ 0912  0928™ -0.131 1

s gme 8 5 de 30 ) J\..;:a\c]a,»)bjlaguu Ml S 5 4N g F
** *and ns shows significant differences at 1, 5% and non-significant, respectively
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