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Abstract: Natural secondary brush communities in degraded evergreen broadleaved forests may regenerate gradually after
firewood harvesting stops. However, external interferences are likely to cause disturbance, especially as a result of
brushfires caused by people in surrounding urban areas. A theoretical basis for the successional restoration of natural
secondary scrub can be obtained by comparing the responses of community biodiversity to different forest fire intensities. To
test whether heterogeneity of forest fire severity inside a stand is related to microenvironmental plant diversity, fire plots
were established in a burned secondary shrub area according fire severity and were surveyed after 3 years in a suburb of
Taiyang, Linan City. The plots contained 83 species of higher plants, which belonged to 67 genera in 38 families ( mostly
subtropical ) , including 21 tree species. The plant community height was less than 2 m and was characterized by deciduous

secondary shrub degraded from evergreen broadleaved forest. Low fire severity had no obvious effect on species composition
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of the shrub layer, but medium fire severity had significant effects. The species composition of the herb layer changed
significantly under low and medium fire severity. Fire severity influenced shrub richness and diversity in the following order
low fire severity > unburned > medium fire severity. Richness, diversity, and evenness of the herb was influenced as
follows; medium fire severity > low fire severity > unburned. The species composition and diversity of the herb layer was
more strongly affected by fire than was the shrub layer. Our results showed obvious spatial heterogeneity of fire severity in
the stand, with a mosaic of unburned patches and low and medium fire severity even within a small area. This indicated that
spatial heterogeneity of forest fire severity within a section of secondary shrub could cause difference initial diversity
responses. Low fire severity would lead to increased plant diversity and community regeneration, but medium fire severity
would decrease the diversity of woody plants and increase the diversity of the herb layer, which would inhibit succession
from secondary shrub to evergreen broadleaved stand. It is important to cut grasses and remove competing stems around
target trees. Although the spatial heterogeneity of forest fire severity in a small area caused spatial heterogeneity in vegetation
composition and diversity, it is uncertain whether this heterogeneity will continue to lead to different forest types in the

medium— to long—term periods.

Key Words: forest fire severity; spatial heterogeneity; species diversity; natural secondary shrub community
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Table 1 Floristic composition of 36 sample plots

ity piid B J& Fit Species

Type of plant Family Genus S Total T+ K Tree H#EK Shrub JEAR Vine AR Herb
BRZEAY) Preridophyte 6 8 9 0 0 1 8
BT ALY Gymnosperm 1 1 1 1 0 0 0
ST 64 Dicotyledons 27 44 54 20 25 2 7
A Monocotyledons 4 14 19 0 0 2 17
A Total 38 67 83 21 25 5 32
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AL AN IR K ZURE AR IR AETEIN 3a J5HEAR)Z B0 SR LU ACAE R (32 2) W LA HY AR ZBE X EE AR
JZ SR BRI A ) 2 R B A DI, R KRR R AR RRAR AR FERS | ERR L S RORT R
HEHESERT 7 AL, b AR 76.2%  RREARTZRIPEER , ARZUBEM KT PORE L R R AR A A RS R
BR AR R S IR R ERT 7 A7 T ZUEE MK TR AN L R AR R R RO S R
H ST 7 L, AT UL AR A S SIS S2 IR K B R AN, PR B S e B 1 (R A e
LR RE 7 168 Ao F A AR AN IRARAS PR 0 102 120 BA A, R AR S AR KA R AL T8 2 i K
AN JFRAR IR B A RE 7t 52 BAK R Wi 3 B0 A RE 7 AR 5 R B B D A I o 5 v AP K B B AR ik A R 0
WIACAE ST, FEHE B AR (14 TR IR by - AR 7 B | LS H I (45 5 B b T 5 o R B O b i K BE 756, A+
BT IR D) B E ARSI, T H A 732 phy o o i i ARG A T A, 300 8 o e il b 1, AR 8k
TR R A ARAR K ZIRE T i ) SR MR I 2 SRS ARV K 0 X TR AR = A o 4 B2 Wi A
B, mp S EE AR HE A JZ BB Rl 2 ERE M A, PR A 0 3 I O AR AL 2 I R 5 A
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Table 2 The importance value of dominant species on shrub layer under different forest fire severity classes

PR A Ak RZ B rhglgE
Dominant species Unburned Light Moderate
KM Quercus serrata 26.5(1) 20.7(1) 30.9(1)
JRA%: Quercus acutissima 12.4(2) 8.5(4) 3.7(8)
HEA Loropetalum chinense 10.9(3) 10.1(2) 8.6(4)
#1:8% Rhododendron simsii 9.8(4) 8.7(3) 10.3(3)
HH#E Quercus fabri 7.0(5) 7.2(5) 13.8(2)
4% Polygonum vaccinifolium 5.8(6) 3.6(7) 4.1(7)
SEh% Castanopsis sclerophylla 3.6(7) 5.4(6) 7.4(5)
¥ Dalbergia hupeana 1.3(16) 1.8(16) 5.5(6)

155 PR BT FOR 2P R A B RS LA

IS AN AR KU 3a 7 RIRULEFE N GEA 2 B B HORR SRR (38 3) AT LAFE i R JCOBERE v 17y
TR AR AR IR AT B SRR 4, 5 EEE 75.7% , R FARZ A ER . REUEE KObe A
FHEERT 4 B9 PR T AR B SR AT, BN KRR L P R R R A 4 LA AR O O R A
MEBHR, KBE M THAZMOEREIT, 5 P 58 5 /AR 2R rp B S E W T R, e rh ZUEE A
Mo S 5 P BUARAEAR R SRR M T % 5 AR AR AT I R LR R RIS Dy — L8 G A B A AR
WIEAE 1A A RN 42 T w B ] s 2 AN SRR A/ INE AR A I A rp 2B A Ml P R I H
b o TG AU KBS IR  BRAVE BE BT R E AL KRR 3a IR SRR AR P AL OB A T
A2 HYPIRI AL, {5 ZURE R SR SR SR
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Table 3 The important value of dominant species on herb layer under different forest fire severity

PEgA A kbE fERANEZ R
Dominant species Unburned Light Moderate
TS Miscanthus floridulus 33.8(1) 29.2(1) 27.2(2)
BR Preridium aquilinum 19.7(2) 23.7(2) 30.1(1)
3l HH Carex rochebruni 13.7(3) 16.1(3) 3.9(6)
R Lophatherum gracile 8.5(4) 6.4(6) 2.4(10)
T E . Carex brunnea 3.2(7) 1.2(11) —
AT Pleioblastus amarus 2.9(10) 9.0(4) 1.4(15)
& EHH Hedyotis chrysotricha 1.6(12) 2.3(8) 7.7(4)
PP BIA Cyrtomium balansae 0.7(15) — —
TEHE Dicranopteris dichotoma — 0.5(15) 12.8(3)
INZEEL Conyza canadensis — 1.5(9) 5.2(5)

3.3 AR ZURE X AR R 5
MR 4 T LA A2 AR B Rl R RRR IR 2o B B 38 R T AR T4 5 B i ] s
INTEARJZ AT FEARJZ XA HE N SR A ) AR R STk O, J E BRI T
R4 TN 3a FRBRERMTH S AR

Table 4 Characteristics of Species biodiversity of Secondary shrub 3 years after fire disturbance

JER WL SRR YR ZFEEIR R B R
Layer Species Individuals H' A R, E
TEARJZ Shrub layer 48a 2680a 1.87a 0.71a 2.83a 0.67a
R Z Herb layer 34b 1560b 1.42b 0.59b 1.38b 0.73a
AA Whole 82 4240 3.29 1.3 4.21 1.4

[RIZ AN [ 5 B Fe R A% JR R I 22 e S35

331 A[EDMRCK B XA 2 A ) A M 5 i)

REN R HOE AR Z AN ECA 39 B, AMAEE 1015 BR, 73 50 AR KR 115% 71 110% , 20 BEAE 1l
TERZIIFNECAT 31 Bl A EE 749 Bk, 0 5 AR KCBEFE BTG 919% F11 82% (1K1 2) , AR & fRZLRE TP b
P RNEE N, A PR 1 o i v 2 A M DU A 2

HEAZ 1 Z2 R T4 5] BEREA R ZURE KT Tm 2 BLH AN — Bk AR ko> R B> B0 ko, -
HIREN B KA 22 R I 3 KT R b s R OB i BB K 22 ] Z2 R 1 TG W 3 P 2 5 5 v (IR K L A
KK FETe 2 7 (K 2) o RWMRZLEE A R T Wy Fh 2RV 38 0, (HR Bl B AR B0 RE 7 3
I VEARAEARIET R34 2 Wb 2R PR 98 /0  BE A TR OB RE bl A IR e BB Xof R 141 50 B O Wb vk
AU
3.3.2  R[EIMCK B BE X REA AR 22 R 1 5

TREUEERE M FEA Z YR ECH 18 T A B 436 R (AN, 43N A K BEREHLEY 113% F1 125% , Th N JE
FEHL A JZ YR ECA 20 B, AMAEEL 655 BR (M), 43 B X HERE LY 125% F1 188% (1¥1 2) , fRBH ., Bifi 5 AR
KEURE RGN, B A JE A P R ORI AR B i

A ) SRR RIS &) EHRIEAS [R) S e 1M 28 B 2 R — B A a3, b BURE KSR BN o> ok kb
(B 2) , FRBBEE MK ZLRE G IN , FA 2 A Z e REZ B0, Foh R JORE e H 45 W b Z AR 48 B 5 K5
FEREHTC i3 2 5 {2 Shannon-wiener #8401 Simpson ZAEPEFE S B35 /N TR FURE KOBaREHb
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Fig.2 Species diversity of shrub and herb layer in secondary shrub under different fire severity(a. Shrub layer,b. Herb layer)
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