P T RAFEYIZFIR 2010,18(3):2231 ~237
Journdl of Tropicd and Subtropicd Botany

KEREXNEILRBRXERBNTE
EFEEHHREXREE

BEE" HEB, ﬁﬁ’% EES-0
)%li?qz » %i ﬁ% ’ Ak m\ % b(4b1

(. FEMI PTG AL BT, M 510520, 2. I“ fﬁﬁﬂéa%ﬁaﬁé{%bﬁzﬂﬁm
B, IR FLF 512726; 3. T RENRBERZARGRIPRX, IR HX%512500)

WE . SRR A FBUE, B9 T 2008 4E47H B B 1k E K X B AL R AR K AR FRRE & H 7= £ bk
BRIAR, BRERW, REVEBICRAME B ERE AR T FHEFE R R KRR SRR WA T8
£, BER/DMIBRGES  BEXHRS B ZERNN, RERBAERESE N 38.12 ~43.52 t m?, 73
4125 t hm™ ; HIFIHE M 11.79 ~ 12.87 t hm™® , 544 12.47 t hm? ; REF=H: fOA% TARERAA R Jy 24.27 ~30.65 t hm?,
FH2841 t hm?®, RARE R4 AR ER AR R R 5 5% THESARFEAR A THAK, & SRR R S &
BRI, — O T AR AR 7™ B2 22 2 B AR (AN R A K O s B 1) LB 38 i) , 573 — 0 T K B AP SRE 2% Ak I 5 Akt B
T HNESRENEHSINRE

KB KFERE; RAKEN; WERAR; B

%S :Q948.112 CERFRIREG A SRS :1005-3395(2010)03-0231-07

Damage of the Frozen Rain and Snow to Natural Secondary
Forests and Its Crown Debris in Northern Guangdong Province
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Abstract; Southern China suffered one of the most destructive frozen rain and snow ever since 1954, from the
middle of January to early February in 2008. The damage status and crown debris amounts of natural secondary
forests of Chebaling Nature Reserve and Tianjingshan Station of Nanling National Nature Reserve in northern
Guangdong Province, were investigated after the disaster. The results showed that the natural secondary forests
were damaged heavily, with the broken of branch, top and stem of the big trees, and stem bent of the smaller trees
commonly. The proportions of uproot trees were increased with slope degree increasing. The total standing crop
of crown debris in forests ranged from 38.12 to 43.52 t hm” with an average of 41.25 t hm®. The leaf litter varied
from 11.79 to 12.87 t hm? with an average of 12.47 t hm”. The total amounts of woody debris of branch and
trunk by the disaster varied from 24.27 to 30.65 t hm® with an average of 28.41 t hm”. The crown debris of
natural evergreen broadleaved forest caused by the disaster were significantly more than that of the evergreen and
deciduous broadleaved mixed forest and Chinese fir plantation. The disaster increased litterfall debris in short
period, which will not only increase dangers of fires, pests and diseases, but also change the structure and
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function of the forest ecosystem.

Key words: Frozen rain and snow disaster; Natural secondary forest; Amounts of crown debris; Northern

Guangdong Province
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EHEAT 50T , TR R T M AL IR A= N bR
FRE 7= MR SRR, S PG A BRGS0 5
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1 W5 X RO

FRENRERE BRARPRA T REIL
TN EL B, L4 24°40729" ~24°46'21" , R &
114°09'04” ~114°16'46", B E R 7545 hm® , F E{F
PXIREPEIH R AR EREH Y. B
Hr T 2 RS, AR PR 19.5°C L, B % A (1 A)F
KSR 8 ~ 120, HumH MR -5.5C, FHETH &
2300 ~2945 mm, ZRAR TR RIFEXFIR b A AR
6,700 m LAF SH L8, 700 ~ 1000 m S B3R,
1000 m DL Eoy M+ MR B B S
AR R B A B At R AR R R S A B
SR TR X B FIRYKAE R AR Y, R R
K 8 8§ (Machilus chinensis ). 4 B ( Castanea
henryi), XK # (Castanopsis carlesii), 7R fif (Schima
superba). #l K (Castanopsis eyrei) F1 T Il & &
(Magnolia maudiaey35 H 4R a7 o

AR RP XRH LY TR B R, Jb
% 24°39' ~28°08' , % 112°41' ~113°15", #fL FH
MR 25293.6 hm” , JEEFIA L BKEY B, S EE U4
RPERA KI5, L B R S, RERHE
REME, 88 R 17.1C,1 AFHREN 8C,7
AEHSREA 22°C, BRAREA-8C; B FEKE
92800 mm, HIEKELNMBLTEAEIE R F,
M R O B S AR, BT
WA R AR, 3 B R K4 408 4 (Castanopsis
fargesi), ¥ 5 B 58 #E (Cryptocarya concinna). 2 3
(Castanopsis fissa) W ik 111 78 iR (Helicia reticulata) Fl
WAL (Meliosma pannosa)Z'1,

2 B3I
2.1 #iEERERSEAE
R R E WA G ARE 00

FEEIAREHRKERERR Z—, LHERK
500 ~1000 m WIARARZHEE, AP T 2008
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£ 4 FpaIfn s B0, 53 A sl A NS B A B
R BRRPRYEW XN, IR 700 m T3
JE 2y 30°HYRAE & I AR B TR B, iR 4R 32 KR
B B A g LRl e B A A R ERE
RFWMMRE S B E R, KRBT B MR,
VARV 7 ) B e T RAHE YA I bR S R DL
B 1500 m’ , 3% BRAH 4R T 108 B 2 PR R
50 m x30 m B EFIE, 8 10 m x10 m fFHEFIE

154, R 3R 1, BB HEF S, XN HE
(diameter at breast height, DBH) =1 cm KR IEST
AR, LR MMEMME. FA R & E S
W8, FFTPE AT ERIT A T B T Bk RS L BLR
BISEMIE E S MR Z ER AR, HPEgRE
FEHL PN SEARRS T 5 DA _E B TRAS T T, A A R
M5 BTk R L AR M AR IR SRR AL T, ST
58 T4 T BTEnE,

®1 FEKFEREFEHEDFEMER
Table 1 The plot situation in northern Guangdong after freezing disaster

Bty WR ) BRm  RE REC) LTS

Plot Area Altitude Slope aspect Slope Forest type
Z A& 1 Chebaling 1 1500 664 % SE 28 B AR Evergreen broad-leaved forest
X311 Tianjinshan 1 1500 740 % SE 33 B AR Evergreen broad-leaved forest
X311 2 Tianjinshan 2 1500 745 %4t NE 30 4Rk Evergreen broad-leaved forest

2.2 KEREEETKEAREKE

AR E R BRI B SRR, E
EEAEEM AT A AWM., i i
FIRE 1 2R A 23 B ST 5 m x5 m AR R AR
BREET 34, 40 BRI AL 9 T 38 &R A0
B WA SRR R AR A KR U R 4 A
B350 cm x50 cm B E R MM 3R 9
ANER, WERREER, SRR T MR,
TF4RET4r T, B RAETS P B AR R 3 3 R B A
T 5 AT 2R E PRI I U, IR
LIRS WA MR T OBOR Bk, R E
B EFR/NKEE I ET BOR FE AL B
8 BB 45 R BY BT BERE &, B TR RS FRE 500 ~
1000 g, PR B FRIBEE S HEA ALY, H LIRg, &
BI= P 80 CHTFI EEFEMEAE,

B F 32 RAE MR TE B 0 5 3 3R SRR R 9 o
MELAIX 43, T L3295 7= Ak B & B /N F AR AR i
WIE R, B/ NE TR R B 2 8 B
BRI 2R A RE R E , B R
BUFERIVE W AN 52 R 1 BB V& A o IR 9% w40 43
THEIIH. RIGHSBL 500 g 24/ & M
AR, B EARAE , FRIB I 5T Bl = N 80°C
HFMEEFEMSAE,

2.3 BIwREIt A E
23.1 fEgZEREST
RIEE YA R B EE , 48713 DBH=1 cm

HIARARRF R TR R CER RN EE ., 2551
FEHL A 32 F A A AR B E L B = 7 T A (Basal
Area, BAHIE 3, UITEN A ZERE., A
4 BREP X EE ISP AZE RIS ARERT RN B
FERZF AR, HABUR BISE 5T A s &R
T BEAR S E P BT AR & B BE R 30% LA
T ESZERZAR, AN MR G 30%~70% ;
HEZENHN, AN AEE & 70% 2L L,
232 Wk E 5850t
SHANTEHBKREREEHSVER, FH
MS-Excel f1 SPSS 4 #E17H 23 Hr P38z
SRR, BT R R R AT I v AR, BT
DIAOEER AR BB R FE A 2 ARk 2
TRGEH W, =W, +W, +W,; DW, =W, +W, +
W, I W AME R B &t hm?®); W, R &M
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Table 2 Result assembles of sample plant

FEH FHIR (m) FIHR (cm) % [ind. (100 m?)"]
Plot Average height Average DBH Density
%\l 1 Chebaling 1 528 +327 531507 54.53
X3l 1 Tianjinshan 1 405+1.64 5124421 57.93
K31l 2 Tianjinshan 2 414082 5954477 39.70
MFE 3 ATLLE N, /NI HEH A IE B A KA KA HES,

MRECFN e s T T AR 2031 o 33.99% 1 26.93% , K
WA ARBRENZE, MAZEETERNR
FEWTRE T RN T, 3 SR A ) B2 K, 2 E M
T BT AR LB AR K, R B b 35 D s BB AR B AR
BXGMESD K% E WAEE X, & bimHRE
15.58% , AR B3k 36.92% , 1B X FE B ) Ji 12 3/
X &5 R NI AROR 32 R 2 AR M E
PR PR B TR TR T TR, MR/

TRF IR Z F R E, lE IE M
FE AR BRI 60 =5 B T AR ¥ A F 25% 0 10% , H 3R ™
BIED R BT, A&ZERBTS
AT P EREEE, RIFIWARARZERFRESE
JNIERFEML . 3% B BH VT RE R AR A K, A 3K
R KE R, BT AREAEN, 255 Uil T
IR BN, B R, T REBRKR, AR
i,

=3 TEAFMKAZEER
Table 3 The rate of damaged plants in different plots

22 \I§ 1 Chebaling 1

Rt 1 Tianjinshan 1

K1 2 Tianjinshan 2

RERE
Formed types ADBH BA N ADBH BA N ADBH BA N

(cm) (%) (%) (cm) (%) (%) (cm) (%) (%)

Witz , BTA 1021 31.87 16.5 1132 12.76 437 12.16 4556 17.88

Branch and top broken

W Trunk broken 10.54 2267 11 8.91 31 17.15 8.68 206 15.87

Wk Stem-basal broken  3.69 0.03 0.12 12.77 64 173 11.01 2.1 1.01

JEZ5 Stem bent 477 15.58 36.92 497 26.98 47.99 5.15 17.04 37.28

B4R Lodging 2.19 0.05 0.61 935 6.64 334 10.15 3.13 1.76

MU Uproot 13.42 2.86 0.86 678 7.11 6.79 1031 322 1.76

IE# Normal 6.54 26.93 33.99 463 9.1 18.64 445 8.33 2443

4t Total 100 100 100 100 100 100

ADBH: V34§12 Average DBH; BA: JiIE; BiTH R Basal area of breast height; N: #£%{ Number.

MZEERE, RN BIEZERRTFEN
HRZER, XTI RERS L2 EE EERR R TR
AR, GRIFINFEHIERE R I ERRKBE
BRER,

IR R F RIS, RIF IR IE # MR/
F 25% JAE BT Em BN T 10% , N EFE 2K EL;
22 )\U& TE F AR 14 B8 w5 7 I AR A R g 4 Bl A
2693%M133.99% , ZERBELEVTEZREFZRY
S, HUERBTE AR AR B TR, B IE #ARA
F30% AEEZRER, WRIHILKAZEFERTF
NI,

3.2 REMNBFMAREREEN S

BEHATFE  HHAEHRFEREMNE
LR K 1, %8N 11.79 ~12.87 t hm?, F1y
1247 t hm? ARFL 2 > RIFW 1 >N 1, F
EZA RN, HEREHERERARE F =
0401, P=0.674),

BUREE HHREEIGFEENTHES
10.81 ~17.90 t hm”, B FH(E A 14.00 t hm?, B K
FW1>FEANE >R 2, 0E 1, FESTR
B, R R ] 2R A B (F=0.814,
P=0.487),
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30r ©1F Stem  BIF: Branch  SHEYERF Livterfall
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Chebaling 1 Tianjingshan | Tianjingshan 2
FEHD Plot
1 EpihERENEERER
Fig. 1 Standing crop of crown debris and litterfall in plots

FTHEE HHRETHEFENTFHERN
638~19.84 t hm”, BFH{E 14.41 t hm®, H R I
W2>F A 1> KW 18 1), FEIEN,
HHENRETHFAREZRAREF=3818, P=
0.085)

HEREEER A LA L B
I RS IR T = Z A A R AR AR R
BRAAELE NZERARKRERELE N
38.12 ~43.52 t hm*, ¥ 41.25 t hm?, Rl 2 >
ZONIE 1> RIF1(8 2) T2 HrRM, FEHLIA
MERAEEZFABZEF=0221, P=0.808),

AR A A [F 4 2 il L3R 4, N B 3
BMTFRASZ MY LM REBREN 60%~
70% ,Z N\ 1 5 K31 2 SR MRS A DA AR
TR, MRH L 1 SH R R DA B & K
o

DEE Total
mAEFR AR Woody debris by disaster

60
50 p
40 F

30 B

20 F

B4 & Standing crop (¢ hm-2)

0 D A N\ S NN
LY 3| Rt K2
Chebaling 1 Tianjingshan 1 Tianjingshan 2
R Plot

B2 TRk E
Fig. 2 Standing crop of crown debris in plots

REFENHREREE MNER4FB3H, 8%
M2 & MR ERR R B 1 30%~40% , i B aHE
JETFTA P8 T W0 5 F 3 B B T v PR 43, B0k
EFE TR R BT A AL TR EAR
kR, FrfEIRA FEH R AT RA RS E A
JRBIERTR T, WRBIBR K EFF-ENHETAE,
R AMREEFR AR BB . T AR R R B B 1 A R F ™
RS R R E, W 3 AN HE 2R T AR
HREESH N 30.32 thm?.24.27 t hm*
30.65 t hm”, -5 28.41 t hm™ (& 2), FEHH
FRSHBMHREREBEZRFABE (F =
0284, P=0.762),

F4 HMHEREFREHAS LA
Table 4 The percentage of different components of crown debris

e + 53 ﬂ+
Plot Trunk (%) Branch (%)  Leaf (%)
%=\l 1 Chebaling 1 4043 3157 28.00
FFIU 1 Tianjinshan 1 16.72 4695 36.32
Rt 2 Tianjinshan 2 4558 24.84 29.58
FHREESHERGFENXA ZEMSF

FEAEMNEREEN 2D 5EEZHER X, WK%
ML RS HSNEY R M BRRZERE, ZF
FE ZWRE RN,

M= 5 B, ENE 5K A
Fb, BT R BT | T A L BT T BT Sk R B SR SR R 2
H Py Jeg v T T AR o e AL TR LA R, T LA
R ELH BB/, K52 F R IEFRA A&,
AR B AN F B B, B R TFRKIFWFHHE
R HIE40.82% ) FTLA, RIFLL Bk Z AR E
RFZE/NE H 7= MR A ) K 3 258
(e, WA, BT T, B3k, BHSE) B o LK, AR
TREBERE, XEGFRUERNA . ZHRMASMTER
PRt 270 2 B PE T IR BT L T B Sk AN B B
FIBCE , BRSSP A AR AR A R A R R /N
W53 FRE SR ZHIEEIN B A %, EHIE
R 7 FEFER B AR BT N BRI F
FEIIE .

4 ZHERITIE

(1) 2008 4=+ E B 5 S 0K K F X B bR
WG ERE, AR EEZEFR. WRZE
FHIE 3 ZRA R E R B ARAE WO Wi T
BZ MNMEERB/MIERZIES , FE RIS B
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£5 FRREXBNKSEHER(BA) AEREFE(CD) bR
Table 5 Comparison of basal area (BA) and crown debris (CD) at different harmed types in three plots

RERH % IS 1 Chebaling 1  RIUI1 Tianjinshan 1  KFFIL 2 Tianjinshan 2
Harmed types BA(%) CD(¢hm?) BA(%) CD(thm?) BA(%) CD (thm?)

Wiz, WA , BT, sk, BEE 5743 42.11 5727 38.12 7149 4352

Branch, top, trunk, stem-basal and uproot broken

iR, % Lodging, stem bent 15.63 3362 20.17

IE# Normal 26.93 9.1 833
RS FRIGI, WO WA T TSk AR R BT R PR RN
BRI AR R B3 iy B2 MR VKR R 3 L R B AR SR Ak Xt e

(2) TS KGR F B AL RIRAANT= 4 K EME
Bk RERABF B8 38.12 ~43.52 t hm?,
#4125 t m? ; b FERE M 11.79 ~12.87 t hm*, F
¥112.47 t hm? s REF=E MBI THARRREE N
2427 ~30.65 t hm”, ¥ 28.41 t hm”, X 5K
R E X BALAS AR N A=A B MRt 5% 1k B R ¥ &
(B& 31.92 t hm?, T A M B2 A RO MR 2% Ak
25.99 t hm” , FEWZ 5.93 t hm ™)' VR B, RAR AR
FEMNEREERE R, FEEMFRETERE
HEIMFE R B AR R, X 5 R AR A 4 &
HABRER R, M FZHARILT ZEARPX
G5 9 R SSAAE R R 3 AR AR 1A L,
JEEERE0~30 t hm?), (7.5 ~10.5 t hm?),
F(6 ~15 t hm*)FIBLB ~10 t hm?) REHE BB
FARERER13.96 ~19.59 t hm?)He 2 53w
RESWGLEE R, BIENEEREANN, EERE
S GHEMIRIMN, B THSRRERK A FE T, B
HREMGKE D, MR Z AR, 2EN
PR REOR R4 2 R B3, IEF R T
FHEM S REY B RN 60%~80% ™ Ak 32
KA G BB H 30%~40% , FHEM 5 /N4,
XIER BT RERFEE '

) ME KGR FERKENRERE, HET
BMESREF KRNI FARGRE
FHAR XIS W 2 AR B B, B i
RS E SR 8.45 t Y T REA
TRE G AR R 4.63 t hm™™ 3EEE A TEHE
B E SRR AN S 6.87 t hm ™ B EFH TR
LA SRR AR FFEE, &
WK R F & B SRk B R AR IE B4R %
WEKS5~10 5, BHit, R RFED KT K
TR I E S BRI R B JE 1E F 1R 7 Wk X ma 04 2Rk 1

IEHRMESRAEFR T MHREN SRR LR
— AN BRI, R T IR TS

Bt ShABIRESNAENEEERE. LR BE
% A BB BRE. TR FEE. BDEMETRA
B BRIERE AR SCIR TE RE R, R IIE R
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