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Abstract

Aims Some woody species of subtropical evergreen broad-leaved forests in Eastern China form a second set of
shoots in late summer or autumn after a first set in spring. Our objective is to elucidate features of this second set
of shoots, including their adaptive significance.

Methods We investigated differences between the first and second sets of shoots for five evergreen woody spe-
cies (Symplocos lancifolia, Loropetalum chinense, Eurya rubiginosa var. attenuata, Myrica rubra, and Castanop-
sis fargesii) from an evergreen broad-leaved forest in Tiantong National Forest Park of Zhejiang, China. Herbi-
vore damage of leaves was estimated, leaf emergence rate, leaf expansion rate and duration were calculated, and
twig investment (leaf number and individual leaf area within twigs, twig stem length and diameter) was measured
for both sets of shoots.

Important findings Leaves of M. rubra and C. fargesii suffered greater herbivore damage to the second shoots
compared with the first, and no significant difference was found in damage between the two sets of shoots for S.
lancifolia, L. chinense and E. rubiginosa var. attenuata. The first and second sets of shoots shared the same leaf
emergence pattern. Symplocos lancifolia, L. chinense, E. rubiginosa var. attenuata, and M. rubra showed a
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succeeding type of leaf emergence, and C. fargesii showed a flushing type of leaf emergence. However, duration
of leaf emergence was much shorter in the second set of shoots for S. lancifolia, E. rubiginosa var. attenuata and
M. rubra than in the first but not for the other two species. Leaf expansion rate was significantly higher for the
second set of shoots for S. lancifolia, L. chinense and E. rubiginosa var. attenuata and was indistinguishable for
M. rubra, C. fargesii leafed out late in the first set of shoots. Moreover, leaf number (except for L. chinense), indi-
vidual leaf area, twig stem length (except for L. chinense) and diameter were significantly smaller in the second
than in the first set of shoots for four species, indicating lower twig investment in the second shoots for all the
sampled species. In general, leaf herbivory damage, rates of leaf emergence and expansion were not smaller
(sometimes significantly greater), but the total investment on twigs was significantly lower in the second shoots
compared to the first. We speculate that these differences might result from the selective force of heavy herbivory
pressure and adverse climate conditions of coming winter for the leaves produced during the second set of shoots.
Key words first set of shoots, herbivory, leaf expansion rate, leaf population dynamics, second set of shoots,

subtropical evergreen broad-leaved forest
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Table 1 Comparison of leaf herbivory rate between the first and second sets of shoots (mean * SE)

Yk Species Si—UK3A: First set shoots (%) Sk Second set shoots (%) p

JeH Al Symplocos lancifolia (20) 20.43+2.44 15.52 + 3.01 0.209
HEA Loropetalum chinense (15) 9.59 +2.00 5.74 +£2.00 0.163
A HLI S Eurya rubiginosa var. attenuata (10) 3.92+2.70 417+4.11 0.962
¥HE Myrica rubra (13) 547 +1.05 44,86 + 7.37 <0.001
FER Castanopsis fargesii (13) 40.70 + 4.03 56.79 + 4.53 <0.050

55 A BB R S B R R A

Values in parentheses are the number of samples.

2 SPHMIE — UGBt AR A Al A L

Table 2 Comparison of leaf herbivory rates among five plant species for the first and second sets of shoots, respectively

R HEAR St g FEFELT IS
Castanopsis Myrica Loropetalum Symplocos Eurya rubiginosa

fargesii chinense lancifolia var. attenuata
Ps# Castanopsis fargesii 0.000™ 0.000™ 0.000™ 0.000™
¥ty Myrica rubra 0.423 0.418 0.001" 0.000™
M4 Loropetalum chinense 0.000™ 0.000™ 0.009" 0.453
JertiliBl Symplocos lancifolia 0.000™ 0.000" 0.095 0.043"
ZEFLLTHEKS Eurya rubiginosa var. attenuata 0.000™ 0.000™ 0.521 0.023"

XA EJ5 NS — AR, XA 5 kA, %, p < 0.05; **, p < 0.001,

Above the diagonal is the first set of shoots, and below the diagonal is the second sets of shoots. *, p < 0.05; **, p < 0.001.
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Fig. 1 Dynamics of leaf number in both the first (open circle) and second sets of shoots (filled circle) (mean + SE). Julian day
means the number of days from January 1, 2011. A, Symplocos lancifolia; B, Loropetalum chinense; C, Eurya rubiginosa var. at-

tenuata; D, Myrica rubra; E, Castanopsis fargesii.
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Table 3 Comparison of relative growth rate, beginning time of leaf expansion and duration of leaf expansion between the first and

second sets of shoots (mean * SE)

Yyl EHES 1RV G P RS v JEI-FF b i ) JRIHE S ) R? p
Species Batch of Relative growth Beginning time of leaf ~ Duration of leaf
shooting rate (cm?d™) expansion (d) expansion (d)

Sl I 0.155 + 0.009° 110+ 2 29+ 2° 0.864-0.933 <0.001
Symplocos lancifolia I 0.201 + 0.009% 231+1 22+2b 0.371-0.497 <0.001
HeA I 0.205 + 0.015% 113+1 21+1° 0.797-0.939 <0.001
Loropetalum chinense I 0.259 + 0.015° 212+1 17+1° 0.319-0.518 <0.001
AEILLT RS | 0.150 £ 0.012° 95+1 29+1° 0.756-0.932 <0.001
Eurya rubiginosa var.attenuata I 0.207 +0.012° 258 + 1 21+1° 0.443-0.847 <0.001
W I 0.244 +0.019% 129+1 18+ 2° 0.825-0.930 <0.010
Myrica rubra 1l 0.198 + 0.019% 255+3 22+ 2° 0.592-0.717 <0.001
Ho I 0.274 +0.017° 135+ 3 16 +2° 0.699-0.888 <0.001
Castanopsis fargesii I 0.213 +0.017° 263+ 1 21+ 2° 0.636-0.937 <0.001

R2FIp Ay B A K 7 PR (A = Amand (L+exp(B—axt)) PSS BE AT G20 o MR RE RS —

25 B3 (p < 0.05),

AR R ZE S AN 3 (p > 0.05), AN RER IR

R?, goodness-of-fit for the logistic function (A = Anad(1+exp(f—axt))). p, p value for the logistic function. The same letters indicate that there is no
significant difference between the first and second sets of shoots, and different letters indicate significance at p < 0.05 level.
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Fd . UGN RO, SRR ANRCK RN ELAR H
Table 4 Comparison of leaf number, individual leaf area, length of twig, and diameter of twig for both the first and second sets of
shoots

L/ ALK I A BT AR AR
Species Batch of shooting Leaf number Individual leaf area (mm?) Length of twig (mm)  Diameter of twig (mm)
S R I 6.75 + 0.26" 778.44 + 30.24* 90.49 + 3.69" 1.34 £ 0.04*
Symplocos lancifolia [ 6.02 +0.26° 475.18 + 30.24° 58.11 + 3.97° 0.99 +0.03%
MEA I 5.82+0.23" 926.65 + 26.16" 92.60 + 6.47° 1.46 +0.05"
Loropetalum chinense I 6.73+0.53 464.59 + 29.44° 103.56 + 13.97° 0.96 + 0.05°
AEFLAT WS I 3.07+0.12% 1235.96 + 82.86" 52.46 + 20.19% 1.54 +0.05"
E&gﬁi;&biginoga var. I 2.8+0.21° 570.33 + 82.70° 20.19 + 5.95° 1.22 +0.05°
kg I 17.08 + 0.89* 665.91 + 73.19% 79.62 + 4,714 2.69 +0.07*
Myrica rubra I 10.04 +0.81° 663.57 + 80.92° 21.18 +2.07° 2.01+0.07°
) I 6.43 +0.35% 1647.93 + 95.324 141.28 + 3.59* 1.82 +0.04
Castanopsis fargesii I 420 +0.24° 1267.02 + 75.53° 57.25 + 2.06° 1.27 +0.03°

AR FRER RS — . UGB R ZE A 3 (p > 0.05); ANFIK'S F R R Z R 3 (p < 0.01); AF/NGFRERIRZ R B3 (p < 0.05).
The same letters indicate that there is no significant difference between the first and second sets of shoots (p > 0.05). Different capital letters indicate
significance at p < 0.01 level, and different lowercase letters indicate significance at p < 0.05 level.
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