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Effects of calcium ions on seed germination and seedling growth of

Petunia hybrida under drought stress

XU Shijia, GUO Yujie, WU Tong, LIU Dongyun, JIANG Shan
(College of Landscape and Toursim , Hebei Agricultural University, Baoding 071000, China)

Abstract: In order to know the growth ability of Petunia hybrida under drought stress, the

experiment of using PEG-6000 to simulate the different drought conditions was carried out to

study the effects of calcium ions on seed germination and seedling growth of petunia under

drought stress. The results showed that at the optimum temperature of 25 ‘C, the petunia

seeds germination rate, germination potential, germination index, radicle length, germ

length, fresh weight and dry weight showed a trend of gradual decline with the degree of

drought stress intensified. Under 50% PEG-6000 drought stress, the above seven indicators

of petunia seeds and seedlings are the lowest, and the germination rate and germination po-
tential are 14.67% and 2. 00% respectively, which are 84. 50% and 95. 00% lower than the
control group. Using CaCl, under 50% PEG-6000 drought stress, with the increase of calci-

um ion concentration, the petunia seeds germination rate, germination potential, germina-

tion index, radicle length, germ length, fresh weight and dry weight first rise and then fall.
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The 30 mmol/L CaCl; solution works best, and the germination rate and germination poten-
tial are 79. 33% and 31. 33% respectively, which are 5. 41 times and 15. 67 times of the con-
trol group respectively.
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1 PEG-6000
Table 1 The germination of Petunia hybrida seeds under PEG-6000 stress
PEG-6000 /% /% /%
Concentration Germination percentage Germination potential Germination index
0 94.67+1. 33a 40.00210. 39a 18.3740.08a
3 80.67+1.76b 26.00%6. 11ab 12.86+0. 44b
10 79.33740. 67bc 23.33+2.91abc 12.3740.13b
20 69.33+4.37c 22.0042. 00abc 10.4640. 58¢
30 42.67+2.67d 9.3340.67bc 7.0940.61d
40 26.00£1. 16e 6.6741.33bc 3.06=£0. 31e
50 14.6741. 33f 2.00%1. 16¢ 3.04=£0. 32¢
(P 0.05).
1 , , PEG-6000 N
. . PEG- . 14. 67%.2.00%.3. 04,
6000 . . 84.50%.95.00% .83. 45% ,
3% PEG-6000 . 2.1.2
) 80. 67% .26.00% .12. 86, 2,
14. 79%.35. 00%.,29. 99% ., 50%
2 PEG-6000
Table 2 The seedling growth of Petunia hybrida under PEG-6000 stress
PEG-6000 /% /mm /mm /g /g
Concentration Root length Seedling length Fresh weight Dry weight
0 8.0340.09a 4.1340. 19a 0.021 54+0. 000 5a 0.002 940. 000 2a
3 5.90£0.17b 3.9040. 38a 0.012 0£0. 000 3b 0.001 940. 000 la
10 4,03%40. 15¢ 3.80%0.17a 0.011 74£0. 000 3b 0.001 8+0. 000 2a
20 3.60740. 32cd 3.20%40. 15a 0.011 540.00 04b 0.001 6+0.000 2a
30 2.9040.21d 3.1040. 06a 0.007 94£0. 000 2c 0.001 34£0.000 2a
40 1.0320. 26e 1.0040. 29b 0.002 940. 000 2d 0.001 24£0.004 3a
50 0.8740. 24e 0.7340.18b 0.002 6£0.000 3d 0.001 1£0.000 1la
20 . 4
2 . . . 87.91%.,
. . , 3% ~50% PEG-6000 ,
PEG-6000 . . . 50 % PEG-6000 ,
. . 3%~ , 62.07%.,
50 % PEG-6000 . .PEG-6000 ,
(P<C0.05), 50 % PEG-6000 \ .
. 89.17%. 3% ~ 2.2
30 % PEG-6000
(P>0.05),40%  50% PEG-6000 2.92.1
) 75.79% . 82.
32% ., 3% ~50%PEG-6000 , 3.

, 50 % PEG-6000
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3 PEG-6000
Table 3 Seed germination of Petunia hybrida after calcium ion treatment under PEG-6000 stress
CaCl, /(mmol « L™1) /% /%
Concentration Germination percentage Germination potential Germination index
0 14.6741.33d 2.0041. 16b 3.0440. 32¢
10 64.67+2.91ab 29.33£6. 36a 9.29+0. 63ab
30 79.33+1.76a 31.3343.53a 11.5740. 89a
70 64.00+3. 46ab 28.67+1.76a 9.1740. 72ab
100 50. 00£5. 77be 15.33+7.06ab 7.2541. 30b
150 43.33+2.40c 13.3342.91ab 6.30+0.55bc
3 ) 2.95 .6. 67 .
N s 2.07 .
o s
,30 mmol/L  CaCl, R 30 mmol/L  CaCl, .
N s 2.2.2
5.41 [15.67 .3.81 ;150 mmol/L CaCl,
, N 4,
4 PEG-6000
Table 4  Seedling growth of Petunia hybrida after calcium ion treatment under PEG-6000 stress
CaCl, /(mmol « L) /mm /mm /g /g
Concentration Root length Seedling length Fresh weight Dry weight
0 0.87+0. 24c 0.7340. 18¢ 0.002 6+0.0003d 0.001 1#£0.0001c
10 2.43%+0.23b 2.304+0.15b 0.007 0£0.0001c 0.001 54+0. 0002bc
30 5.472+0. 26a 3.77%0. 15a 0.012 14£0.0001a 0.002 740.0001a
70 3.2340. 15b 2.7740.15b 0.008 2+0.0001b 0.001 94£0.0001b
100 2.77+0.15b 2.17£0.12b 0.008 0£0.0001b 0.001 74£0. 0001bc
150 2.27+0.18b 2.13£0.15b 0.007 24£0.0001c 0.001 3£0.0001bc
4 . 80 % ;
N . . PEG-6000 50%
s CaCl, s N , 14.67%.2.00%,
N N 84. 50% ,95. 00%, . 50% PEG-
. , 30 mmol/L.  CaCl, 6000 , )
4.60 mm,3. 04 mm,0. 009 5 g, . N N
0.001 6 g, . CaCl, 30 mmol/L
s 7 , N
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(4] s
3 Lo o ’
PEG-6000 s ,
, . N PEG-6000 .
N N N s s
o L o ’
PEG-6000 3%~10% ; e



288 32
R PEG-6000 ,
i [1] (.
[, ,2011(14) :221-226.
' E [2] [M1. ,2008.
, PEG-6000 [3] ’ ’ 0.
° ’ ,2012(4) ; 83-85.
PEG-6000 el ,PEG- [4] (M. ,2008.
6000 (5] .
[J1. ,2013,24(5);
’ 1341-1346.
[6] .
’ [Jl. ,2009,25 (1):115-118.
s [7] . PEG-6000
30 mmol/L.  CaCl, . [Jl. ,2010,29(11) :51-54.
, , (8] . PEG-6000
- ) (1. (
’ )+2014,42(1) :132-136.
9 [9]
’ ° [9] .
s , 7. ,2015(4) ;41-45,106.
CaClz ) ( )
{ » {4 »
( [2017]2613 ). ) 2018 1
<< ) CN13-1425/S, CNI13-
1215/S .
4 p) “ ¢ ’ ;
) 4 L4 PI§ X4 X4
bI§ » o
4 p) , 16, 112, 25 . ,
.18—256, 20/ 80
E-mail . xuebaolin@hebau. edu. cn

:http://xuebaolin. hebau. edu. cn;8080

http://hbly. chinajournal. net. cn

:0312—7526750,0312—7526751

( )



