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Effects of Defoliation on the Growth of Tree Seedlings Under Warming
Condition

JIANG Zheng!, SHAO Jianwen'?, REN Ping!-**

(1. College of Life Sciences, Anhui Normal University, Wuhu 241000, Anhui, China; 2. Anhui Provincial Key Laboratory of the Conservation and Exploitation

of Biological Resources, Wuhu 241000, Anhui, China)

Abstract: In order to explore climate warming could counteract the negative effects of defoliation caused by
insects to some extent, the height growth of Larix gmelinii, Pinus koraiensis and Abies fabri seedlings under
different defoliation degrees in current year and the budburst in the next year under different temperature were
compared by using control variable method. The results showed that the height growth of L. gmelinii in the
current year was significantly affected under 50% defoliation, while did P. koraiensis and A. fabri under 75%
defoliation. At ambient temperature, the bud phenology of L. gmelinii in the next year advanced than that at 20 ‘C
and 25 ‘C, and the height growth was better. At ambient temperature (13 ‘C~18 °C), the bud phenology of P,
koraiensis and A. fabri was delayed and the height growth was affected by 75% defoliation, while the adverse
effect of defoliation was counteracted at 20 ‘C or 25 °C. Therefore, in the future warming scenario, it was
speculated that the adverse effects of defoliation caused by insects on P. koraiensis and A. fabri would be
counteracted to some extent, and the resistance to a insects nd recovery would be significantly higher than that of
L. gmelinii.
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Fig. 1 Five stages of budding phenology of Larix gmelinii. A: Bud swell stage; B: Green tip stage; C: Bud break stage; D: Bud growth stage; E: Leaf-spreading

stage.
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Table 1 Two-Way ANOVA terminal bud final length in 2021
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Fig. 2 Changes in terminal bud length of Larix gmelinii, Pinus koraiensis and Abies fabri in 2021 growing season. CK: Control; D25: 25% Defoliation; D50:

50% Defoliation; D75: 75% Defoliation. The same below
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Fig. 3 Bud phenology of Larix gmelinii (A-C), Pinus koraiensis (D-F) and Abies fabri (G-T) in 2022. 1: Bud swell stage; 2: Green tip stage; 3: Bud break stage;

4: Bud growth stage; 5: Leaf-spreading stage. A, D, G: Room temperature; B, E, H: 20 'C; C, F, I: 25 C.
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Table 2 Two-way ANOVA analysis of terminal bud final length in 2022

¥ Species [X-F Factor 75 Mean square F P
AN ¥ Temperature (A) 210.363 4.397 0.024
Larix gmelinii 45 Defoliation (B) 8.676 0.181 0.835
AxB 7.684 0.161 0.956
ARV I Temperature (A) 27.658 7.151 0.003
Pinus koraiensis 1451 Defoliation (B) 15.507 4.010 0.027
AxB 8.973 2.320 0.077
Br iR Temperature (A) 13.432 3.431 0.045
Abies fabri 45 Defoliation (B) 6.883 1.758 0.189
AxB 5220 1.333 0.280
Bra B C
21 E
14 2 . a a
a
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TR TR K ¥ Final length of terminal bud (cm)
w

a

1
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il
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[ 42022 SEIEHAA(A~C) LLAA(D~F)FIAIL(G-D T R 4K . A, D, G: Z=ii; B, E, H: 20 'C; C, F, I: 25 C. & AR BERIR £ 7 23 (P<0.05).

Fig. 4 Final length of terminal bud in Larix gmelinii (A—C), Pinus koraiensis (D-F) and Abies fabri (G-1) in 2022. A, D, G: Room temperature; B, E, H: 20 C;

C, F, 1. 25 C. Different letters upon column indicate significant difference at 0.05 level.
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