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Physiologial response of Pinus thunbergii Parl in wind resistant to coastal wind

blowing and win-drift blowing

ZHOU Ruilian” ,PANG Jingiang, SONG Yu
School of Life Science, Ludong University, Yantai 264025, China

Abstract; The experiment was designed that there were different wind speed (6, 9, 12, 15 and 18m/s) , different wind-
drift blowing (0.00, 1.00, 28.30, 63.28, 111.82 and 172.93 g cm™ min™') , and five wind blowing times (10, 20, 30,
40 and 50 min) in spring, 2018 in Yantai, Shandong Province by using outdoor portable wind tunnel to understand the how
physiological responses of Pinus thunbergii Parl seedlings to wind blowing and wind-drift blowing. The relative water content
(RWC) , malondialdehyde ( MDA ) contents, membrane permeability, osmotic regulators ( soluble sugar, proline), and
antioxidant enzyme activities ( superoxide dismutase (SOD) , catalase( CAT) , peroxidase( POD) ) were tested in the leaves
of seedlings of Pinus thunbergii Parl under the previous treatments. The results showed that under treatment of wind

blowing, with increasing of wind speed to 15m/s, the RWC was not changed, MDA content and membrane permeability
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increased slightly, while the proline content decreased, and the activities of SOD, CAT, and POD were slightly enhanced
in the leaves of Pinus thunbergii Parl. . Under treatment of wind-drift blowing, with increasing of wind speed to 15 m/s, the
RWC decrease, the membrane permeability and the contents of MDA and proline increased, and the activities of SOD,
CAT, POD enhanced. At same wind speed, the value of each resistant physiological index under treatment of wind-drift
blowing was higher than those under treatment of wind blowing in the leaves of Pinus thunbergii Parl. However, under wind
blowing and wind-drift blowing at 18 m/s, the contents of MDA, proline, soluble sugar, and the activities of SOD, CAT,
POD decreased with time extension to 50 min in the leaves of Pinus thunbergii Parl. It indicated that leaves of Pinus
thunbergii Parl had stronger capacity of resistant dehydration, which was correlated with its ability of resistance to wind
blowing. But cell dehydration induced by wind-drift blowing would be a main factor, which could not only promote the
accumulation of proline and keeping on soluble sugar content to maintain water balance, but also activate antioxidant
defense system to scavenge oxygen free radicals, and inhibit membrane lipid peroxidation to preserve the integrity of cell
membranes. It suggested that Pinus thunbwould beergii had stronger capacity of osmotic adjustment and antioxidant defense

system could be an important physiological adaptation mechanism for it to resistance to wind-drift blowing.

Key Words: sand-fixing and wind-resistant; Pinus thunbergii Parl; antioxidant defense system; osmotic regulator;

physiological mechanism
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2.1 PEAAS I R AET 7K AN ) IR v U XU 3 22 ) i i
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(4.9% ,6.6% ) X T8 IR (41.5% 43.3% ) | HTE = R KR ZE R IR (% (24.4% )
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Fig.1 Effect of wind blowing and wind-drift blowing at different wind speed on relative water content (RWC) in the leaves of Pinus

thunbergii Parl.
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Fig.2 Effect of wind blowing and wind-drift blowing at different wind speed on membrane permeability in the leaves of Pinus thunbergii
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[ ZE 4G, I MDA 5 5K, 75 40—50 min iAok, 1 H., [ XGHEREE T KA B it i MDA 75 &4
WESTEA G = T XA B, 02,6 .9 (12 .15 18 m/s AP AR B R I 5735 MDA 5 8243 51 #5014 AL B =7 63.
4% 91.8% 51.8% 4.7% 20.7% , G5F 5, AURNERGE RIS b BEIE B34 MDA & 525 5 W 2% i
HLIR AR i R 2 MDA f i th 5 v R 8 22 53 1 35 (P<0.05)

WRZ2 ] pogiiel 3 10 min B 20 min 30 min M 40 min B 50 min
12

KR

J &8 Malondialdehyde/(mmol/g B )

[

W
3
&
g

m/s(iE R 12 m/s(58X) 15 m/s(JR)
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B3 AEREEXFRDTRZES B F MDA &2/
Fig.3 Effect of wind blowing and wind-drift blowing at different wind speed on MDA content in the leaves of Pinus thunbergii Parl.
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7 S L g ) R AL A /N T LA ) XU A B ] 2 S AN BH S (BT 5) o (R4 Xl 7, b It ik
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EME I RREE(E6) 9 m/s KEMRZE T, i H-F-1 SOD 16 1 5 HAXGE M A SOD 7§ 1125 5% 8 3 (P<0.05) .
Bifi 5 U R (B B4, i e SOD 36 J %8 T3 5, FEZEXUIR 30—40 min i 25 m , 2805 T RE

ANFERGE R RIRZE T 0 SOD i S AR fb 55 KUK ZEAN ] (1B 6) . Bl LT i AUt B8 o 28 o, i
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Fig.4 Effect of wind blowing and wind-drift blowing at different wind speed on proline content in the leaves of Pinus thunbergii Parl.
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Fig.5 Effect of wind blowing and wind-drift blowing at different wind speed on soluble sugar content in the leaves of Pinus thunbergii
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IR HEHE N 15.3% 21.5% F121. 6% , AS[F] R [E] i P2 SOD i ) 25 5 1 3 (P<0. 05) o 45 %0 {1
&, WD AL BRZE i K-35 SOD 36 g 8 1 R XGE e AR BRZE, 4, 76 12 .15 18 m/s WREE T, KU 37 A B ) oot
JF-34 SOD 3% 7% [a) KGH e UK 8 15.3% 21.5% 21. 1% , I 5 k78 2% 5 8 25 (P<0.05) .
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Fig.6 Effect of wind blowing and wind-drift blowing at different wind speed on activity of superoxide dismutase (SOD) in the leaves of

Pinus thunbergii Parl.
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WRZE T, KD AL AT i P34 CAT 1 785 Rl KU i KUK 43 531l 95 57.. 0% (15, 9% ,26. 6% \36. 5% , I 5 ¥ X,
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Fig.7 Effect of wind blowing and wind-drift blowing at different wind speed on activity of catalase (CAT) in the leaves of Pinus thunbergii
Parl.
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Fig.8 Effect of wind blowing and wind-drift blowing at different wind speed on activity of peroxidase ( POD) in the leaves of Pinus

thunbergii Parl.
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