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Effects of Soil Water Content on Antioxidant Activities of Pinus wangii
Seedlings

KANG Hong-mei, ZHANG Shan-shan, YANG Wen-zhong", FANG Bo

(Key Laboratory of Rare and Endangered Forest Plant of State Forestry Administration, Yunnan Academy of Forestry, Kunming 650201, China)

Abstract: In order to explore the effects of soil water content on physiology characters of Pinus wangii seedlings,
the antioxidant activities in pine needles were studied under different soil moisture. The results showed that the
activities of POD, SOD, CAT were high under 40%-80% of field capacity. With prolong of time, the permeability
of cell plasma membrane reduced, and stress resistance weakened. The contents of proline, soluble sugar and
soluble protein were high under 20%-40% of field capacity. Malondialdehyde (MDA) content was gradually
increased with the increment of soil water content for 30 d. When soil water content was 40% of field capacity,
MDA content was the lowest and stress resistance of seedlings was the strongest. Therefore, the survival of
seedlings could be improved under 30%-50% of field capacity, and the seedlings grown in too much soil water
did not over 30 days.

Key words: Pinus wangii; Soil water content; Seedling; Physiological character
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e A0 P BRI A, o AR W O
(POD)I 5 R FH AR RIA T HE €351 Ak Ak
it (SOD) il ixk 48 £ 0 il (CAT) ¥ M R F a5 & (1
Thp L T AR M)A TINRE 5 28R (Pro) & i e >R
BT A7, TN (MDA & i SR B A B
Pz ks T R o ) SR R T
VAR PR S R St ek,

1.3 HuEAE
K HISPSS 1908 A% B it 47 2 I K Jr 2557

LT N (21 VI o 7/ 75 7 A o BV R s i )
P<0.05%/RE R, P<O0IEREFNBE. R
FHERIZR 22000, KT Ta) RN 438K 5343 Bl 2EA 7 f
FZMEMT . R FMicrosoft Excel 20074k 1422l 1813 .

2 ZERAI AT

2.1 SHRYEE R e
PODIF WHZE T Zark L, B

R T AAPAETPODTE PEAE AL 1] | 37K 43 S
ZHAER T 125 5 244 .35 (P<0.01) . MAEILW] L,
AbFJE30~100 d, BA: HEHAPAET AIPODTE 14 B .
FEAK o Bl AR X S /K S A3 in, #A5HPODIE M2
PSS PR A % . Ab330d, DL HIEAIXS &
K 80% I PODTE M iy, 25+ 1 3 (P<0.05),
I AR XS 7K o 5% eIk ; Ab3ie0 d, LI+
AR K i 40% I PODIR 1 i i, T IBEARNS &
K A5% R AR, %5 3 (P<0.05); AbFH100d,
DA A HEAH X 55 7K 12 40% A PODYG M fe ey, 4540
X5 K & A 100% Y ek, PRI, HIEAHXT S /K

Table 1 Two-Way ANOVA (F) between physiological characters and time, soil moisture

A HiE R BEAEd  dEE i RVETERE AR A (13
Variation df POD fif SOD i CAT Proline Soluble sugar Soluble protein MDA
i Time (A) 2 278.473™ 7.769" 0.409 24.423™ 26.140" 139.227™ 16.530™
+1#/K 4> Soil moisture (B) 6 15.255™ 2.102 5.360" 1.208 4.001™ 12.662" 0.384
AxB 12 11.807™ 3.746™ 1.286 1.236 1.901 417" 3.145"

**. P<0.01.



184 P T AR )2 524 %
P10 304 K 43 I TE] 32 AR (9 SO D 1t 25 S ¥4k 3 (P <
5 ?&)dd f 0.01), THOKAFEIAYZERA W (P>0.05)(FK1). H
70 Aab WETr 220, 4330 d. 60 df100d, A
g A i " ] - 36 45 7k A 3 () SOD I 2% 5 L3 (P < 0.05),
7. 50 1 Ifx}b h Rt AL PRAT ] 380N, BA A IAMAET AU SODIE M
=40 S MR LT, AbFE60 dffA%HSODIE M B E KT
£ 30 KEFE30 dFIL00 dJFHY; B RIS K R
04 Ehe | | [[Be [ | B fin, FAEFSODIH#E S G |- THE FHEF L THHAs 1k
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Fig. 1 Effect of soil water content on POD activity of Pinus wangii needles.
Different capital and small letters upon column indicate significant
differences at 0.05 level among treatment time and soil moisture,

respectively. The same is following Tables and Figures.
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Fig. 2 Effect of soil water content on SOD activity of Pinus wangii needles

7 /K1 Relative soil water content (%)
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Fig. 3 Effect of soil water content on CAT activity of Pinus wangii needles
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{HER 3K S 2 AN I 35 (3R 1) o REALEE R (7]
BYRERS, TN RS EAetihnE TR, Ab3Ee0 d, £
T HOK 6 EE T TS R B %30 dA1100 diy
. (HZESORNEE,; BEIEAXT S K E B i —

2 LHERIXS S KX B E P T BT

Table 2 Effect of soil water content on osmoregulation substances in Pinus wangii

i i MM BN T, AbFE30 dDA SR K
oM 80% Y T I B i e, RIEAHXT S KN
20% e fIK . AL 360 diry P 1 e LA R HEAE T B
IKHB% s, T IEARNT & K 40% A R A . Ak
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HEARRT 5 7K i h20% ~ 6000t , A% FL AR R
P T 5

BB

T A KR Relative soil water content (%)

Osmoregulation I ]

substance Day 5 10 20 40 60 80 100
T 30 13.84#4.02Aa 6.88+.34Aa  15.40+.38Aa 85347.33Aa  14.1946.62Aa  14.75#.76Aa  15.2843.70Aa
Proline 60 8.6143.69Ba 4874232ABa  896#2.27Ba  10.2345.30Aa 2.160.98Ba 3.98+1.07Ba 2.1440.43Ba
(mgg) 100 6.450.68Ba 2.530.26Bc 2.4430.79Cc 1.3940.12Bcd  1.0940.01Bd 3.9640.30Bb 1.8740.04Bcd
VAR 30 3.6740.64Bab  4.61#1.53Bab  2.2530.58Ch 4.9440.29Ba 41741.24Aab  3.0240.90Aab  2.1320.51Bb
Soluble sugar 5.8340.30Aa 6.1640.11Aa 6.2940.08Aa 6.3240.33Aa 4.9240.13Ab 4.2440.09Ac 5.2540.05Ab
(mg g% 100 48140.28ABa  5.2440.06ABa  4.3140.16Bb 3.8640.11Bbc  3.8540.12Abc  3.6240.11Ac 4.2940.19Ab
mWtEam 30 6.4640.94Ba 6.82:1.22Ba 6.85:41.32Ba 9.10+1.12Ba 9.3240.63Ba 0.5940.42Bb 6.5241.21Ba
Soluble protein 12.69+1.41Aa  13.23+1.84Aa  13.28#1.99Aa  16.6621.67Aa  16.9940.95Aa 3.8540.66Ab  12.78+1.82Aa
(mgg?) 100 2.8340.95Ca 2.9940.59Ca 3.1440.68Ca 2.9930.70Ca 1.8740.04Ca 3.0940.88Aa 2.0940.19Ca
T 30 19.114049Cb  1879#1.29Bb  1893#1.21Cb  33.9649.53Aab  35.8146.92Aab  41.1338.31Aa  37.35#11.95Aab
MDA 60  44.71#1.37Aa  39.8542.79Aab  37.7440.90Abc  34.0143.46Abcd 35.19422A2bcd 31.5741.62Bd  32.4942.38Bcd
(mgg?) 100  27.3543.09Ba  22.1830.56Bab  26.9642.43Ba = 22.8942.78Bab  21.9640.49Bab  20.08#1.21Cb  19.4630.55Ch
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