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Leaf-form characteristics of plants in Quercus aquifolioides community along an
elevational gradient on the Balang Mountain in Wolong Nature Reserve,

Sichuan, China
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2 Chinese Academy of Forestry, 100091 Beijing , China

3 Swiss Federal Research Institute WSL,CH-8903 Birmensdorf, Switzerland

Abstract; The evergreen oak ( Quercus aquifolioides Rehder & E.H. Wilson) forests are widely distributed in the subalpine
zone on the Hengduan Mountains,southwestern China. To understand plant responses to elevational gradient,we studied the
leaf-form characteristics of vascular plants growing in 15 Q. aquifolioides community along an elevational gradient from 2200
to 3600 m.a.s.l. on the Balang Mountain, Wolong Nature Reserve, SW China. The majority of the plant species occurring in
Q. aquifolioides populations belonged to the microphyll leaf size class (36.09% of the total plant species recorded ). Plants
with nanophyll- and mesophyll-sized leaf had a proportion of 25.64% and 25.22% ,respectively. Plants with macrophyll-and
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megaphyll-sized leaves accounted for 6.82%—9.94% and 0.00—0.71% , respectively. Plants with macrophyll-sized leaves of
the total plant species recorded in the populations across the elevational transect. Plants belonging to the leptophyll leaf size
class had a proportion of 1.28%—5.59% only. The proportion of plants with microphyll-sized leaves decreased then
increased and then decreased again with increasing elevation, with the lowest proportion at 3000 m a.s.l. Single-leaved
plants had a proportion of 75.52% ( ranging from 73% to 78% ) with a minimum value of 57.23% at 2700 m a.s.l.
Compound-leaved plants accounted for 24.48% ranging from 21% to 26% across the (. aquifolioides populations
investigated. Membranous plants were abundant with a proportion of 46.03% ,followed by orthophyll (29.17% ) ,sclerophyll
(22.00% ) ,and thick sclerophyll (2.79% ). Proportions of plants with membranous and thick sclerophyll leaves decreased,
but those with orthophyll and sclerophyll leaves increased with increasing elevation. Entire-leaved plants ( 50.50% ) and
unentire-leaved plants (49.50% ) had the same proportion in Q. aquifolioides populations, but the former changed with

increasing elevation following a positive binomial distribution,and the latter following a negative binomial distribution.

Key Words: Quercus aquifolioides; leaf-class; leaf-form; leaf-margin; leaf-morphology; elevational gradient; Wolong

Nature Reserve
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Fig.1 The altitudinal gradient pattern of the leaf class spectrum of Q. aquifolioides community in Balang mountain
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WA /)N | S48 TR P i U RS A ) P 2 T U OIAE 73.85%—78.79% 2 18] {BAE#EHR 2500m A — N ARAE , Hi ke
B4 73.85% ; 52 WAH P AEAE SRAE ) o 45 A WA B2 WA RO LU I TE 21.229%—26.15% Z a2, )1 7 L iR
T 2R SRR S - TR i Vi A T e A R S ) AR AR R
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Table 1 The leaf-type of Q. aquifolioides community in Balang mountain in western Sichuan mountain at different altitudinal gradients

531 Tk HAt Single leaf &1 Compound leaf
Altitude/m Number of species it Number of species % FEL Number of species %
2200 194 148 76.29 46 23.71
2300 205 156 76.10 49 23.90
2400 205 154 75.12 51 24.88
2500 195 144 73.85 51 26.15
2600 164 123 75.00 41 25.00
2700 132 104 78.79 28 21.21
2800 178 132 74.16 46 25.84
2900 173 129 74.57 44 25.43
3000 171 129 75.44 42 24.56
3100 156 121 77.56 35 22.44
3200 154 118 76.62 36 23.38
3300 141 109 77.30 32 22.70
3400 161 122 75.78 39 24.22
3500 162 123 75.93 39 24.07
3600 161 122 75.78 39 24.22
¥ MP/% 75.89 24.11

2.3 VTR LLBR A 3 A I SO ) T A B AR AT

EEL B L1 BT 3 %A T A 1 1 L 2 LSRR PR 35 SRR 200 10 T J55 T o B 0810 Ay 4SS5 A 0 > 38 A 40 > T A 40 >
JEHE R Y, LAAE R RN T 40 ) SRR A 40.37%—53.61% , 20.68%—33.52% . 17.44%—25.44% Fl
1. 85%—4.12% ($% 2) . ELE UL BEI ) 1180 7o L AR AR PN 406 I 5 T8 o R 2 5 o I 1) A0 I I % 1940 7 7 i
RARR 5 5 0T 55 v I 180 2 7 oA ) 218 1) LA B 42 7 P v T
2.4 HEYINT SRR 0 R B RRAE

A EL B L TR R 1L AR AR P 4 5 4 A5 SRR ) Al 1A 0 A ARORE 9 R IS L 48 43 S8 Sk o B 50,519 A
49.49% , PEth ARG ALY 5 2GR T PRI 1) AR AL RIS SE A R I A R (£ 3) .
3 itig
3.1 I LLBRRE IR OB R S A

UL a7 LLARAE 7 i AU 3% DL/ NS5 52 (36.09% ), A Fl R B L A5 53501 Ry 25.64% F1 25.17% T 5 31 #4
7 DRV A ) 22 /N I A R AEAS ) 20 S ARAESE I ARAR (/NI 45.49% 5 ALt 22.6%) Y
P& 4 L B BAHE B 2 B R (/N L 41.38% 5 FRRII 546.55% ) Y WTTT N R SR AR (/N R
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Table 2 The altitudinal gradient pattern of leaf-characters of vascular bundle plants of Q. aquifolioides community in Balangshan mountain in

western Sichuan mountain

JEF EN5iuy Ei9piuy i
— Thick-coriaceous leaf Coriaceous leaf Papery leaf Thin leaf
P4 i P4 i [} K [} i
of species of species of species of species

2200 8 4.12 38 19.59 104 53.61 44 22.68

2300 8 3.90 41 20.00 108 52.68 48 23.41

2400 7 3.41 39 19.02 105 51.22 54 26.34

2500 7 3.59 34 17.44 98 50.26 56 28.72

2600 6 3.66 31 18.90 81 49.39 46 28.05

2700 4 3.03 27 20.45 69 52.27 32 24.24

2800 5 2.79 37 20.67 77 43.02 60 33.52

2900 5 2.89 37 21.39 76 43.93 55 31.79

3000 5 2.92 35 20.47 78 45.61 53 30.99

3100 3 1.92 40 25.64 66 42.31 47 30.13

3200 3 1.95 39 25.32 65 42.21 47 30.52

3300 3 2.13 36 25.53 59 41.84 43 30.50

3400 3 1.86 41 25.47 65 40.37 52 32.30

3500 3 1.85 40 24.69 67 41.36 52 32.10

3600 3 1.86 41 25.47 65 40.37 52 32.30
S MP/ % 2.79 22.00 46.03 29.17

£33 )IFE LM E A LIES \LFEEREE R EEYH&E
Table 3 The characters of plant leaf- margin of plants of Q. aquifolioides community on south-facing slope along altitude in Balangshan

mountain in western Sichuan moutain

W S 42 Entire leaf Bt Serrated edged leaves
Alti/m Number of species 4 Number of species % P Number of species %
2200 194 100 51.55 94 48.45
2300 205 110 53.66 95 46.34
2400 205 102 49.76 103 50.24
2500 195 98 50.26 97 49.74
2600 164 79 48.17 85 51.83
2700 132 66 50.00 66 50.00
2800 179 87 48.60 92 51.40
2900 173 80 46.24 93 53.76
3000 171 82 47.95 89 52.05
3100 156 77 49.36 79 50.64
3200 154 75 48.70 79 51.30
3300 141 71 50.35 70 49.65
3400 161 87 54.04 74 45.96
3500 162 88 54.32 74 45.68
3600 161 88 54.66 73 45.34
F-¥) MP/ % 50.51 49.49

29.09% ;B i 61.829%) 1 WV YT 11 AR AR AP DX ob Ll R M R A bR (/N BU I 65, 49% 5 rh AL
25.6%) ) ik JE 1L E K% AR AST (Comm. Castanopsis platyacantha + Schima sinensis) BE7& (/NI (5 46. 3% ;
A 5 38.49%) 7 DL BV U R L 2R A 7 (Comm. Machilus thunbergii) (HBIRE 5 93.18% ; /N AT &
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3.5 IR R LI BRRE I&  BUARAE I AR 20 S S /N B I O R
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