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Effects of Soil pH Variations on Lipid Peroxidation and Inherent

Protection System of Red Pine Seedlings
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Abstract  Red Pine seedlings were grown in the potted soils with different acidity pH=4.5 5.5 6.5 7.5 8.0 to
investigate their physiological responses to soil pH and futher to evaluate the soil pH feasibility. Dramatic physiological
responses of Red Pine seedlings were detected under various soil pH treatments. Under soil pH 5.5 the seedling foliages
grew best with the lowest malondialdehyde content ion leakage and soluble substance content and the highest carotinoid
content and antioxidant enzyme activities With soil pH 7.5 and 8. 0 treatments the seedling needles developed poorest
with greater membrane lipid peroxidation and lower antioxidant enzyme activities and the greater cell membrane injury and
soluble substance content. Results suggested that Red Pine seedlings was mostly adapt to soil with pH of 5.5 followed by
soils with pH of 4.5 and 6.5 and could hardly adapted to soil with pH of 7.5 and higher.
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pH MDA TBA
pH 5.1~ 2000 SOD
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Lo6sh pH 2 7.5 H Tab. 1 ANOVA of contents of malondialdehyde MDA
pH 8.0 pH £0.2 and relative electrical conductivity in 2-year-old Red
NaOH H,50, Pine needles under soil pH treatments
pH 7.1 1 P values
pH 3 4 MDA
pH 2 1 Source Content of  Relative electrical
pH pH MDA conductivity
NaOH 1,50, ph ¢ tow oo
1 3 3 N
] L Time x Treatment 8 0.757 0.391
| mmob L' H,80,10.3L 11 12 H @ "P<0.01 *P<0.05 The same below.
12 3mmot L™'  NaOH 13.2 13.8
10.9 L P <0.05
1.3 5 P <0.05 1 3
12 H 2
SOD 7 12 H
CAT POD MDA 14. 1% 16.5% 14 18. 1%
22.6% 21 13.6% 16.3% 2
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Tab. 2 Contents of malondialdehyde MDA and relative SOD CAT
electrical conductivity in 2-year-old Red Pine needles P <0.05
under soil pH treatments for different days"
P <0.05 3
+ Mean + SE
SOD CAT C>L>11>
Treatment MDA 2> H 4 LIl I2
days/d Treatment  (onient of MDA/ Relative electrical
pmot g~ FW conductivity/ % H 8.41% 24.73% 28.89% 54. 67 %
C 11.90 +1.21 19.82 +0.47 SOD L I1 2 H 4.78%
1111 +0.50 20.70 =1.02 7.83% 41.73% 51.19%
7 I 12.59 +0.58 21.10 £0.92 L1 I2H 4.84% 19.14% 29.56%
12 12.63 +0.86 22.61 £0.12 40. 59% 4
. (4
H 12.68 +0.38 23.10 £0.27
POD
C 9.48 £1.25 20.38 +0.33
L 9.57 £0.90 21.45 +1.65 P <0.05
14 1 11.00 +0.94 21.98 £0.578 P >0.05 3 SOD
2 11.12 £1.24 24.07 £1.56 CAT POD H LIl
H 11.34 +1.55 24.98 +1.04 H 7.18% 14.30% 24.76%
C 13.50 £0.18 21.94 £1.07 32.17% 4
L 14.01 £1.32 23.53 +1.76 23 pH
21 I 13.73 £0.35 22.16 +1.68
2 14.25 +0.43 24.93 +1.00
H 14.58 +1.04 25.53 +0.24 P <0.05
DC pH5.5 Control L. pH  pH4.5 low 11 oH P <0.05 5
1 pH 6.5 intermedial 1 12 pH 2 pH 7.5 LIl 2 H
intermedial 2 H pH pH 8.0 high. The same below
7.03% 19.79% 43.72% 57. 00% 6
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Tab. 3 ANOVA of contents of carotinoid and activities of super-oxide dismutase SOD  catalase CAT

and peroxidase POD

in 2-year-old Red Pine needles under soil pH treatments

P values
df
Source
Contents of carotinoid Activity of SOD Activity of CAT Activity of POD
Time 2 0. 000 ** 0. 000 ™ 0. 000 ** 0. 000 **
Treatment 4 0. 000 ™ 0. 000 ™ 0. 000 ™ 0. 000 **
X Time X Treatment 8 0.020 " 0. 000 ™ 0. 000 ** 0.220
4 pH 2 SOD CAT POD
Tab. 4 Contents of carotinoid and activities of super-oxide dismutase SOD catalase CAT and

peroxidase POD in 2-year-old Red Pine needles under soil pH treatments

Contents of carotinoid/ Activity of SOD/ Activity of CAT/

Activity of POD/

Treatment _1 I T p— I
mg g FW U g” FW U g” min~ FW U g” min" FW
C 1. 16a 26.73a 219. 89a 17.69a
L 1.07b 25.51b 209. 74b 18.96b
11 0.93¢ 24.79¢ 184.56¢ 20.22¢
12 0.90c¢ 18. 86d 169. 72d 22.07d
H 0.75d 17. 68e 156.41e 23.38e
pH P <0.05
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P> 2 50%
0.05 5 LIl I2H
5.45% 6.97% 2000 pH 5.5
11.76% 15.90% 6 2 pH 5.5
5 pH 5 2001 pH
39.6%
Tab. 5 ANOVA of contents of proline and soluble
sugar in 2-year-old Red Pine needles under
soil pH treatments SOD CAT POD
P values 2007
Source af Contents of Contents of SOD H202 CAT
li soluble s
_ proline oluble sugar H202 Hz()z
Time 2 0. 000 v 0. 000 POD H, 02
Treatment 4 0. 000 ** 0.001 ™ -
« H,O0, 2002
. 8 0. 000 ™ 0. 638
Time x Treatment SOD CAT pH 5.5
6 pH ’ pH 7.5 pH 8.0 2
4 SOD
Tab. 6 Contents of proline and soluble sugar in 2-year-old pH SOD
Red Pine needles under soil pH treatments” 2001 3 pHS5.5
SOD pH7.5 pH8.02
Contents of Contents of
Treatment proline/ soluble sugar/ 41.73% 51.19% 4 2001
pg g | FW pg g ' FW pH SOD
C 15.21a 4.59%a 16. 6% 2001 pH
L 16. 28b 4. 84ab
il 18. 22¢ 4.91b SOD 732%
) 21864 5.13be SOD  CAT pH 5.5 POD
— H 23. 88e 5.32¢ pH 75 pH 8.0
L
P < 0.05 . The different letters in the same column indicate P <0.05 3 4 POD
significant difference at 0. 05 level.
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