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Leaf Morphology, Photosynthetic Characteristics and Branch Resistance
Responding to Long-term Wind Stress of Coastal Shelterbelt Species
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Abstract: In order to understand the effects of wind stress on coastal shelterbelt tree species, leaf morphology,
photosynthetic characteristics and branch tensile resistance to long-term wind stress were studied in six coastal
shelterbelt tree species, including Ligustrum lucidum, Sapindus mukorossi, Machilus thunbergii, Koelreuteria
bipinnata, Sapium sebiferum, and Quercus virginiana with ages of 8—10 years. The results showed that the leaf
length and leaf area of L. lucidum, S. mukorossi, M. thunbergii, K. bipinnata and Q. virginiana significantly
reduced under long-term wind stress, and also did the leaf width and leaf fractal index of K. bipinnata and L.
lucidum. Meanwhile, the net photosynthetic rate of all six tree species had significant inhibition for 18%-47%
under long-term wind stress, and the water use efficiency of S. mukorossi, K. bipinnata and Q. virginiana
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decreased, but that of L. lucidum, M. thunbergii and S. sebiferum had no significant effect. Under long-term wind
stress, the maximum branch load and elastic modulus of S. mukorossi, M. thunbergii and K. bipinnata
significantly increased, and the positive correlation with branch diameter were further enhanced. Therefore,
long-term wind stress reduced the photosynthetic capacities of coastal shelterbelt species, but trees developed
adaptive strategies, such as reducing leaf area, and tolerant strategies like enhancing branch resistance to
reimburse this physiological deficit. Moreover, concerning the selection and collocation of tree species for the
construction and restoration of coastal shelterbelts, priority can be given to L. lucidum, M. thunbergii and S.

sebiferum in areas that have been continuously stressed by the strong wind.
Key words: Leaf; Branch; Photosynthetic characteristics; Wind stress; Shelterbelt
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Table 1 Effect of long-term wind stress on leaf morphological characteristics of shelterbelt tree species

) X g% K 9 JE A MR
Species Zone Length (cm) Width (cm) Area (cm?) Leaf fractal dimension
Zzyi Ligustrum ucidum NS 10.92+2.44a 5.51+1.24a 38.46 +4.63a 4.46+0.23b
WS 6.41+1.59b 4.25+1.37b 17.364+2.39 5.28+0.39%
JeiEF Sapindus mukorossi NS 20.43+4.43a 6.55+1.44a 98.68+9.81a 5.44+0.38a
WS 11.31+2.15b 4.15+1.37b 35.5745.42b 5.25+0.32a
Z14# Mschilus thunbergii NS 8.40+1.5a 2.90+0.4a 17.50+2.7a 5.5140.42a
WS 6.60+1.2b 2.40+0.4a 13.10+2.2b 4.54+0.29b
Z5M Koelreuteria bipinnata NS 7.60+2.1a 3.80+0.4a 13.40+4.2a 6.25+0.36a
WS 5.40+1.8b 2.604+0.3b 8.70+2.2b 4.25+0.24b
1 Sapium sebiferum NS 5.50+1.2a 4.80+0.7a 20.60+4.5a 3.88+0.24a
WS 5.10+1.4a 4.600.9b 18.90+3.2a 3.9340.27a
3 #k Quercus virginiana NS 7.40+1.9a 3.10+0.4a 15.90+3.7a 4.69+0.31a
WS 5.20+1.6b 2.50+0.4b 8.80+2.4b 5.12+0.25a

n=10. NS: XfH&; WS: KUbka. [Fl—¥fh 5 EER 5 A 6 BER R 235 7 57:(P <0.05).

n=10. NS: Control; WS: Wind stress. Data followed different letters within column of the same species indicate significant differences at 0.05 level.
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Fig. 1 Effect of long-term wind stress on the leaf photosynthetic characteristics of shelterbelt tree species. P,: Net photosynthetic rate; T;: Transpiration rate; Gs:

Stomatal conductance; C;: Intercellular CO; concentration. NS: Control; WS: Wind stress. Different letters upon column of the same species indicate significant

differences at 0.05 level.
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Fig. 2 Effects of long-term wind stress on the leaf water use efficiency of shelterbelt tree species. WUE: Water use efficiency. NS: Control; WS: Wind stress.

Different letters upon column of the same species indicate significant differences at 0.05 level.
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Fig. 3 Effect of long-term wind stress on maximum load of branches and elastic modulus of shelterbelt tree species. NS:; WS: Wind stress. Different letters

upon column of the same species indicate significant differences at 0.05 level.
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Table 2 Correlation efficient between branch diameter and maximum load of shelterbelt tree species

iet7) %} Control (NS) Uil Wind stress (WS)
Species R? P R? P
41 Ligustrum ucidum 0.6048 <0.05 0.6698 <0.05
Je -7 Sapindus mukorossi 0.7144 <0.01 0.7636 <0.01
214 Mschilus thunbergii 0.8238 <0.01 0.8669 <0.01
Z5H Koelreuteria bipinnata 0.6326 <0.01 0.7064 <0.01
54 Sapium sebiferum 0.7939 <0.01 0.8194 <0.01
#58k Quercus virginiana 0.7329 <0.01 0.7741 <0.01
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