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Table 2. The effect of salinity treatment, seed group and hydropriming on average germination characteristics of bean seeds,

Sadri cultivar

Lo Loy Jsbo il s e SO
OEIIE e gy Sl ol e el
4l azadl (azaiy)) .
Joe; (azadls)
Treatment Mean of . Plumule a- B- MDA MDA
e Germination Amylase  Amylase .
Germination Length (Radicle) (Plumule)
Time (Day) Percentage (cm) (umol.ml  (pumol.ml (nmol.mg")  (nmol.mg™)
y 'l.mjn‘l) 'l.mjn'l) -mg -mg
5 el 0 - - - - - 29.55f 47.92f
o 2 - - - - - 41.57¢ 60.65¢
2 o)
. 4 - - - - - 50.86d 71.31d
=
Salinity 6 - - - - - 62.00c 81.80c
concentration 8 - - - - - 70.06b 90.52b
(ds/m) 10 - - - - - 78.12a 107.40a
o s 4.33a 43.33a 9.54a - 0.36a 46.08b 66.87b
S 09,8 Natural Seed
Seed Group  oad s )4 3.79% 3791a 9.04b - 0.24b 64.64a 107.40a
Aged Seed
W) f"‘?»l)?,
] - - - 0.48a - 50.76b 71.91b
PN JYPPRVEY Primed
. "
Hydroprim w2l O3 _ _ - 0.39b - 59.96a 81.28a

Non-Primed
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The means with the same letters in each column do not have a significant difference at the probability level of 1% in the Tukey

Test.
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Table 3. Mean (+ standard error) characteristics studied in the interaction of salinity treatment x seed group

. = Mmc shegS mﬂ ,Jsjc (1) azals Sz ) . xpw u
(o o o) (esile) (aids p il oo 2 Joo 9,500)
Sahnlty(f;;;lr(r:le)ntratlon Seed Group Radlc(lcenl;)ength Plumule ]()gr)y Weight " ncll(;ﬁlrﬁyll_isﬁen-l)

0 Natural Seed 8.24+0.55 a 1.4240.21 cde 0.79+£0.03 a

Aged Seed 9.70+£0.56 b 0.90+0.24 ¢ 0.56+0.03 ¢

5 Natural Seed 8.59+£0.50 b 1.38+0.13 de 0.68+0.02 b

Aged Seed 8.30+0.90 b 1.10+0.12 £ 0.49+0.02 d

4 Natural Seed 6.34+0.38 ¢ 1.56+0.18 bed 0.57£0.03 c

Aged Seed 6.32+0.45 ¢ 1.27+0.31 ef 0.39+0.02

Natural Seed 3.98+0.31 de 1.96£0.04 a 0.47+0.02 d

6 Aged Seed 3.44+0.40 e 1.59+0.18 be 0.31+0.02 f

8 Natural Seed 4.71£0.41d 1.5240.20 bed 0.37£0.02 ¢

Aged Seed 3.68+0.36 ¢ 0.87+0.28 g 0.19+0.02 h

10 Natural Seed 2.07£0.25f 1.95+0.32 a 0.28+0.02 g

Aged Seed 2.53+£0.70 f 1.66£0.30 b 0.10+£0.01 i
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The means with the same letters in each column do not have a significant difference in the probability level of

1% error in the Tukey Test.
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Table 4. Mean (+ standard error) characteristics studied in the interaction of seed group x hydropriming

oS Soaal g9 Goils) azaiy, Jsb (p)9) azadle S (5 FROpe
Seed group Hydropriming Radicle length Plumule dry weight Seed vigor
(cm) ()
b S Primed 6.05£1.26 a 1.9240.17 a 9.94£3.90 a
Natural Seed non-Primed 5.28+1.19b 1.3440.16 ¢ 4.14£2.77b
ol o & Primed 6.46+1.44 a 1.66+0.18 b 9.86+4.34 a
Aged Seed non-Primed 4.86+1.38 b 0.81+0.18d 2.37+1.87 ¢

B, e b (S ge5] 50 a0 S gl Jlis mhaw 50 (6o sime BB (gt 1o 50 S ie gy b oSl
The means with the same letters in each column do not have a significant difference in the probability level
of 1% error in the Tukey Test.
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Table 5. Mean (+ standard error) characteristics studied in the interaction of salinity treatment x hydropriming

T .. oley bawgie o . SES 38 o o L
oy Sl g e Sy weye azails Job . I AR el by
&l azadle
Salinity Mean of L Plumule B-amylase
. L . Germination Plumule . . N
concentration Hydropriming germination ercent length (cm) dry weight Seed vigor (pmol.ml
(ds/m) time (day) p g (2 ! min™)
0 Primed 6.62+0.45a 66.25+4.58 a 12.45+0.58bc 1.48+0.15¢ 14.444236a 0.58+0.03 a
non-Primed  3.00+0.65bc  30.00£6.54bc  11.62+0.39c  0.83+0.24ef 5.97+2.40de 0.47+0.03 b
) Primed 5.57#0.51a 57.5045.17a 14.92+046a 1.4740.09c 14.03+2.72a 0.45+0.03 b
non-Primed  2.37+0.45bc  23.75#4.58bc  12.30+0.53bc  1.75+0.37e 4.79+2.03efg  0.38+0.04 ¢
4 Primed 5.7540.58 a 57.50+5.82a 12.57+0.44b 1.86+£0.04b 11.19+£2.29b 0.37+£0.04 ¢
non-Primed  2.37+0.65bc  23.75+6.51bc  9.55+0.43d  0.98+0.17e 3.62+1.98fgh 0.31+0.03 d
6 Primed 5.7540.51a 57.5045.17a  8.14+0.54e¢ 1.94+0.07b 7.13£1.74cd 0.26+£0.03 e
non-Primed 3.1240.62b  31.25#6.23b  6.57£0.34f  1.60+0.18c  3.05%1.14gh  0.20+0.03 £
8 Primed 6.1240.49a 61.25+495a  8.19+046e 1.63£0.16c  7.82+1.35¢  0.19+0.03 f
non-Primed 2.00£0.70 ¢ 20.00£7.07 ¢ 6.10£0.43f  0.76+£0.22f 2.02+1.58h  0.15+0.03 g
10 Primed 5.7540.64a 57.50£6.40a 5.56+0.55g 2.37#0.12a 4.80+0.75ef 0.14+0.03gh

non-Primed  0.12#0.19d  1.25%1.76d 3.44+044h  1.24+#0.10d 0.08+0.23i  0.12+0.03 h
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The means with the same letters in each column do not have a significant difference in the probability level of 1%
error in the Tukey Test.
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Table 6. Mean (+ standard error) characteristics studied in the interaction of salinity x treatment seed group

x hydropriming
Sy wdale s es)S Sorl gy () azaiy, S5 o Syl o
Salinity concentration Seed group Hydropriming Radicle dry weight (g) Allometric index

el d rime: .18+0.00 efg .11£0.01 ¢

AR Primed 0.18+0.00 ef; 0.11+0.01
laie Natural Seed non-Primed 0.12+0.0 jk 0.10+£0.00 ¢
EC=0 ds/m 0ad o sy Primed 0.17£0.00 efgh 0.13£0.00 ¢
Aged Seed non-Primed 0.13+0.01 ij 0.35+0.11b
kY Prime .23+0.01 al .14+£0.00 ¢

IOTAY imed 0.23+0.01 ab 0.14+0.00
Foo g et ¥ Natural Seed non-Primed 0.15+0.00 hi 0.13+0.00 ¢
EC=2 ds/m oaB e iy Primed 0.23+0.00 ab 0.17+0.00 ¢
Aged Seed non-Primed 0.11+0.00 jk 0.13+0.00 ¢
b rime: .24+0.00 a .13£0.00 ¢

AR Primed 0.24+0.00 0.13+0.00
S g e s T Natural Seed non-Primed 0.12+0.00 jk 0.10¢c+0.00
EC=4 ds/m IR Primed 0.1940.00 def 0.10+0.00 ¢
Aged Seed non-Primed 0.11+0.00 k 0.18+0.05 ¢
MUY Primed 0.21+0.00 bed 0.10+0.00 ¢
JEORNUTROVSIIWRY ¢ Natural Seed non-Primed 0.19+0.00 cde 0.10+0.00 ¢
EC=6 ds/m ol k¥ Primed 0.21+0.01 be 0.11+0.00 ¢

PP

Aged Seed non-Primed 0.16+0.00 ghi 0.12+0.00 ¢
RANE Primed 0.18+0.00 efgh 0.09+0.00 ¢
o g e ssmd A Natural Seed non-Primed 0.15+0.00 hi 0.13+0.00 ¢
EC=8 ds/m TR Primed 0.17£0.01 efgh 0.13+0.01 ¢
Aged Seed non-Primed 0.13£0.00 ij 0.56+0.19 a
NG Primed 0.16+0.01 fgh 0.06+0.00 ¢
Feo ey Ve Natural Seed non-Primed 0.16+0.00 ghi 0.11+0.00 ¢
EC=10 ds/m 0ad y ydy Primed 0.190.00 cde 0.09+0.00 ¢
Aged Seed non-Primed 0.17£0.011 0.06+0.00 ¢

35505 02 b (S oyge5] 50 doyd S sl Jlexsl mhas 0 (555 e B (gt o 10 S i By, b Lo Sile
The means with the same letters in each column do not have a significant difference in the probability level

of 1%t error in the Tukey Test.
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Abstract

This study was conducted to evaluate the effect of hydropriming and seed aging on germination
and enzymatic properties of pinto bean under salinity stress as factorial based on a completely
randomized design with four replications. Two groups of seeds (i.e., non-aged and aged seeds), two
hydropriming treatments (i.e., hydro primed and unprimed seeds) and six salinity treatments (i.e., 0,
2,4, 6, 8 and 10 dS/m) were the experimental factors. The results showed that the highest mean
time and percentage of germination, plumule length and vigor were observed in the control (i.e.,
distilled water) and hydropriming treatments. Maximum root length and percentage of seedling
water were obtained in the control (i.e., distilled water) and aged seed treatments. In addition, in
terms of radicle dry weight, the highest amount was observed in salinity of 4 dS/m and non-aged
hydro primed seeds. The highest plumule dry weight was observed in salinity of 6 dS/m and
allometric index in salinity of 8 dS/m for non-aged seed and aged seed without hydropriming,
respectively. An increase in the levels of salinity stress and aging the seeds increased the
malondialdehyde and reduced the activity of germination, mean time and germination percentage,
and seedling growth. Seed hydropriming reduced the peroxidation of the cell membrane and
generally improved the speed and uniformity of germination, aged and natural seeds vigor under
both salinity and optimum conditions. As a result, hydropriming can increase the tolerance of bean
seeds to salinity at the germination stage and increase the germination capacity of stored seeds for
cultivation.

Keywords: Salt, Pre-sowing hydration, Seed aging, Germination, Bean
Highlights:

1- The effect of hydropriming on recovering the power of seed germination of pinto bean
has been studied under the salinity condition.

2- An attempt has been made to determine the effect of hydropriming on increasing the
tolerance of pinto bean seeds to storage and salinity stress condition.

3- The effect of pinto bean storage on biochemical changes and enzyme activity has been
studied in salinity stress condition.
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