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Impacts of salt stress on the growth and physiological characteristics of Rosa rugosa. YANG

Zhi-ying' , ZHAO Lan-yong' , XU Zong-da' ( College of Forestry, Shandong Agricultural University
Tai’ an 271018, Shandong, China). -Chin. J. Appl. Ecol. ,2011,22(8) : 1993-1998.

Abstract: Taking 1-year old cuttings of a wild type and three cultivars of Rosa rugosa as test mate-

rials, this paper studied their biomass, photosynthesis, osmotic adjustment substance contents, root

activity, and ion contents under the stress of different concentration NaCl. Salt stress inhibited the

growth of the cuttings, and root was more sensitive than shoot. Under salt stress, wild rose had sig-

nificantly higher contents of free proline and soluble sugar than the cultivars, and the contents of

free proline and soluble sugar in cultivar ‘Ziyan’ were higher than those in cultivars ‘ Zhongke 2’

and ‘ Purple Branch’. Compared with rose cultivars, the wild rose under salt stress had smaller

changes in its photosynthetic characteristics and root activity. It was suggested that wild rose had a

higher resistance to salt stress than the cultivars, and cultivar ‘Ziyan’ had a higher resistance than

‘ Purple Branch’ and ‘Zhongke 2’ . All the test indices could be used as the indicators of R. rugo-

sa salt-tolerance.

Key words: salt stress; Rosa rugosa; physiological characteristics.
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Table 1 Effects of salt stress on the contents of free proline and soluble sugar in rose leaves

izt bV e % 5 thE =S HPAE B
Index NaCl Ziyan Purple Branch Zhongke 2 Wild rose
concentration (% )
e =N e iy 0 67. 6+0. 6¢ 79.7+0. 4¢ 52.8=0. 5¢ 67.5+2.1d
Free proline 0.2 71.3%2. 5¢ 82. 620. 3¢ 56. 8+0. 5b 79.4%1. 1c
(mg -+ g”'FM) 0.4 95.9=1.6b 91.6%3.2b 58.0=0. 9b 107. 3£0. 6b
0.6 117.7+0. 1a 115.3£2.0a 61.020. 4a 126.5+1. 5a
CIRCEE e u s 0 17.07+0. 19d 14.94+0. 18d 16. 00+0. 02d 17. 44+0. 03d
Soluble sugar 0.2 19. 56+0. 08¢ 16.670. 11¢ 20. 000. 13¢ 19. 44+0. 26¢
(mg -+ g~ FM) 0.4 21. 74+0. 40b 21.71+0. 39b 22.09+0. 08b 24.2820. 54b
0.6 30. 000. 12a 25.28+0. 14a 27.76+0. 52a 31.38+0. 34a

[F) 3 AS 6] bk Fe R 2557 .35 ( P<0. 05) Different letters within the same column indicated significant difference at 0. 05 level. T[] The same below.
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Table 2  Effects of salt stress on the contents of Na* and K*, and K*/Na* in rose leaves

BT LU IE NaCl £ 53 R S A B
lTon concentration (% ) Ziyan Purple Branch Zhongke 2 Wild rose
Na* 0 0.241+0. 002d 0.261+0. 003d 0.250+0. 002¢ 0.267+0. 002d
(mg-g!) 0.2 0.249+0. 002¢ 0.319+0.001c 0.257+0. 003bc 0.294+0. 003c
0.4 0.275+0. 000b 0.342+0.001b 0. 265+0. 000b 0. 325+0. 004b
0.6 0.331+0. 003a 0.494+0. 004a 0. 378+0. 006a 0.346+0.001a
K* 0 1. 018+0. 000a 1. 249+0. 000a 1.745+0. 005a 0.907+0.015a
(mg - g™") 0.2 0.837+0.001b 1.021+0.001b 1.190+0. 010b 0. 854+0. 002b
0.4 0.725+0. 003¢ 0. 960+0. 003¢ 1. 041£0. 004 ¢ 0.807+0.015¢
0.6 0. 656+0. 006d 0. 862+0. 005d 1. 027+0. 009¢ 0. 639+0. 000d
K*/Na* 0 4.2+0. 0a 4.8+0. la 7.0+0. 0a 3.4+0.0a
0.2 3.4+0.0b 3.2+0.0b 4.6+0. 1b 3.0+0. 0b
0.4 2.6+0.0c 2.8+0.0c 3.9+0.0c 2.4+0.0c
0.6 2.0+0.0d 1.7+0.0d 2.7+0. 1d 2.5+0.0c
8¢ 140 0CK
u0.2%
T 120 80.4%
o 6l T 5 0.6%
: 00}
¥'8 st B N
" - § ’5‘% . 80
g 4t = <,
23 rZ 6ot
&g 3t é
= E 40}
a )
1k 20
ol ' ' ' ; oL ' '
400 12 1
350 | ol
300 | N < P
e | N Tost \
% E \ %
8 E 200 | @ 06
= 5 ® 8
2= 130 g 04}
100 &
.2
50 0
o . . . , o U .
I i m v I | m v

Bl 1 NaCl Wi Ssm ot a R LT MIE CO, e BEMIZE IS 3R I 7 H

Fig.1 Effects of NaCl on P,, G,, C, and T, in rose leaves.
I BP0 Wild rose; 1T .
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Y53 Purple Branch; m.hEp—% Zhongke 2 ; V. L Ziyan.
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Table 3 Effects of salt stress on the root activity of Rose rugosa (pg+ g™ -h™)

Ehvk L E s hR— A B

NaCl concentration Ziyan Purple Branch Zhongke 2 Wild rose

(%)

0 34.92+0. 17a 50. 81+0. 56a 45.07+0. 44a 33.50+0. 73a

0.2 29.10+0. 42b 36. 61+0. 14b 26. 00+0. 43b 27.96+0. 55b

0.4 26.43+0. 22¢ 32.88+0. 50¢ 20.12+0.41¢ 24. 85+0. 30be

0.6 20.71+0. 17d 28.49+0. 26d 15.96+0. 43¢ 23.80+0. 55¢

&4 NaCl BHEXHIREKHF M

Table 4 Effects of salt stress on the growth of Rosa rugosa

A e M 1 PR EE T B MR NS T A 5 TR Y HRIE L

Cultivar or NaCl Shoot fresh Shoot dry Underground fresh ~ Underground dry Biomass Root shoot

type concentration mass mass mass mass (g- plam’l) ratio

(%) (g plant™) (g plant™) (g - plant™)

£ 0 20.07+0. 25a 11.65£0. 67a 18.700. 81a 11.4020. 52a 23.05+0. 65a 0.980. 03a

Ziyan 0.2 18.030.73b 10. 880. 30a 15.57+1. 11b 9.50+0. 68h 20.380. 74a 0. 87+0. 06ab
0.4 16. 19£0. 64¢ 8.97+0. 48b 12.78£0. 30¢ 7.100. 40¢ 16. 07+0. 89h 0.79+0. 00b
0.6 14.33+0. 39d 7.07+0. 54¢ 9.78+0. 70d 5.50+0. 17d 12.57£0. 71¢ 0. 78+0. 04b

£33 0 37.52+0. 88a 19. 90+0. 70a 24.02+0. 96a 13. 18+0. 55a 33.08+1.25a 0. 66+0. 00a

Purple Branch 0.2 27.36+0. 72b 16.99+0. 31b 18. 80+0. 77b 10. 10+0. 83b 27.08+1. 15b 0. 59+0. 04b
0.4 20. 65+0. 99¢ 12.87+0. 44¢ 13.80+0. 89¢ 7.50+0. 36¢ 20. 37+0. 80¢ 0. 58+0. 01b
0.6 15.80+1. 73d 8.84x1.54d 10. 10£0. 81d 4.50+0. 87d 13.34+2.41d 0.51+0.01¢

hR—E 0 28.25+1.0la 14.89:0. 64a 25.28+1.30a 13.77:0. 83a 28.66+1.47a 0.92:0. 02a

Zhongke 2 0.2 23.17£0.99b 11.71£0. 61b 17.50£0. 99b 9.69+0. 81b 21.40=+1. 42b 0. 83+0. 03b
0.4 19. 09£0. 85¢ 9. 12£0. 64¢ 12.97+0. 60c¢ 5.84+0.43¢ 14.96£1.07¢ 0. 64£0. 00¢
0.6 15.50+0. 88d 7. 140. 50d 10. 04£0. 35d 3.79+0. 24d 10. 92+0. 74d 0. 53+0. 00d

i ser) 0 16.4720.77a 10. 870. 38a 10. 580. 16a 6. 630. 20a 17.490. 58a 0.61:0. 00a

Wild rose 0.2 13.130. 79b 8.54+0. 16b 9.06+0. 53b 5.00+0.21b 13. 54+0. 36b 0.59+0.01a
0.4 10. 85+0. 21¢ 7.61+0. 15¢ 7.50+0. 12¢ 4.00+0. 08¢ 11. 61£0. 22¢ 0. 53+0. 00b
0.6 8.96+0. 20d 6.75+0.07d 6. 540. 10d 3.50+0. 18¢ 10. 25+0. 25d 0. 52+0. 02b

&5 NaCl B THREIDABRERERRESEMENBEXRY

Table 5 Correlation coefficients between physiological parameters and NaCl content, and biomass under salt stress

Al i e i = R AN WG K* Na* hte
Cultivar or type Proline Soluble sugar Root activity NaCl concentration
% Ziyan -0.98" " -0.92° 0.95% 0.96"* -0.95" -0.99" "
4% Purple Branch -0.94" -0.99" " 0.92" 0.95" -0.95" -0.99" "
1%L =5 Zhongke 2 -0.98"" -0.96"" 0.97"" 0.99"" -0.89" -0.99"*
TPA= BB Wild rose -0.93" -0.88" 0.99" " 0.95" -0.98" " -0.99" "

* P<0.05; * * P<0.01.
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