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Abstract: The south-east hilly region of Hubei Province, located at the middle and lower reaches of Yangtze-river, is an
ecologically degraded and frail area that needs to be restored and conserved. Chinese sweet gum ( Liquidambar formasana)
forest and pine ( Pinus massonaina ) -sweet gum mixed forest are two main forest types in this region. To reveal the
vegetation restoration mechanism of this region, a study on regeneration and succession was conducted in these two forest
types. The results indicated that: (1) the difference of species composition between the two forest types was significant ;
(2) in pine-sweet gum mixed forest, the pine population was a cohort aged from 25 to 30 years, which could be taken as a
maturing population, while the sweet gum population could be viewed as an increasing population. At the same time, sweet
gum population in the sweet gum forest could be a decreasing population, because there were no seedlings under their own
canopy. (3) seedlings regeneration study of 4 dominant tree species ( pine, Chinese sweet gum, Dyetree ( Platycarya

strobilacea) and Wild Siris (Albizzia julibrissin) ) showed that; (D there was no inter-species association in each pair of the
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4 species, except that pine and Dyetree showed a significantly negative association(p<0.05) ; @ the distribution pattern
of Chinese sweet gum changed gradually from clump to random pattern with growth, while the other 3 species always showed
a clump distribution pattern; (3the seedlings of the 4 species showed different growth patterns: the main branch growth
increment of Dyetree and Wild Siris seedlings decreased earlier than that of pine and Chinese sweet-gum. In conclusion, in
the south-east hilly region of Hubei Province, there was a tendency that sweet gum would take the place of pine, while the

succession of sweet gum forest was a question for further study.

Key Words: hilly region; pine-sweet gum mixed forest; distribution pattern; seedling regeneration; Succession
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A P 2 X R AR B A T B S LASE B} (Fagaceae) ) ( Lauraceae) | 1L %57} ( Theaceae)
£ 25H§ 8 ( Hamamelidaceae ) | #j £ ( Ulmaceae ) 25 Bl J& 4 Fi F B B ) A I 34 #2 W ( Taxodiaceae ) | #4 2&
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AT SR, 3o T A A R T R A -V I R A AR R LR B ST A . — A, TR 2
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0.096% , 4 PE0.072% , & K B4y 1.441% ,pH {H 5.5 ~6.5""7 B35 X I8 — PG g [ A9 Ll 3% ( E115°387
N30°12") , 3 25° , B THMF IR 220m , B JEEHG3R 60 ~ 70m, i 24 2km,
2 WRFAE
2.1 HBEEWAE

B FE R P AR S SRR 10 MR, Fodh, (1) AR AR :30m x 50m 20m x 20m #4414, ARFA BE
H90% ;(2) T BARAAAR : 20m x 20m FEdh 8 4, T4 R 52 FHE/NKIRIKE M AR, B A BE Sy 50% (%
1) o HBFFEIE K 10 LS 51504357 10m x 10m 7 VE N AR BT . FRARRAT O . ¢ )7 DBH
>2em MFFAMFIZFR BE IE AR . EARE B 10m x 10m RS PEEHLIEE 2 4 5Sm x5m
FIRE DT I TREAR MR () BB B B S B . B TR K B/, il D AT AR)Z , [ IKs 4%
VMR AR . £ 10m x 10m R R BENLBE 2 4 1m x Im JREDT , A FA WEUR 5 B
HEMEERE.

*1 SBEHRLEEXWER.DELANERAEHBERR
Table 1 Site characteristics of the plots

T i) TR b R PR E 279 k1) Orientation BeREE(?)
Community type Plot Location Altitude (m) slope
WA THBERF(P,) E115°19. 478 ,N 30°24. 788 217 ViR south-west 35
Chinese sweet gum forest W SRR BRI (P,) E115°20.209,N 30°24. 850 183 V4R south-west 25
ORI WHIRER R K (P;) E115°20.225,N 30°24. 830 150 PE G south-west 25
Pine- Chinese HIRER SR RATE (P,) E115°20.218,N 30°24. 828 150 PR south-west 25
sweetgum forest IR R BRI (Ps) E115°20.210,N 30°24. 834 180 ViFE south-west 25

2.2 SRR MEFRER S EE

R REE )G , %9 10m x 10m I RBAMES 2 A, % DBH >2cm [T 5 B FIIE , FA: KA,
BUA: RO H W H AR RS
2.3 DREMREREBETTAMFN LA F HAE

FERIF S XS ) 5 AR ARE AR, DAL 1) 1Ly TOU 5 3 T S iR R R 1R B 8 AR/PRER . TERELR H R Sm ik
B 1A 2m x2m MR, A 249 NIRRT . JAEFES N DBH<2cm [T Bin ME AL G KWL AES)
LB H A (1) S ER R ; (2) BEREIRYE rFe A B () ], IR AR
2.4 BRSHT
2.4.1 FEELEMT

AR SCE I X A YRR Z RIS R R L 2 M EEE R A AR E R . ¥ 2 FRAEIMEE
B854 3 Eo H DBH >2em B AR B ARSI ATAR , IBEATAEARZ . 8 2 FBEERATT
AEWFHEEMV) FERZYMHLEEA R (SDR,) , HEFES R C™ . REx &Y EEE
(IV) R A S L ((SDR,) ) BEATHER: , T RN TE 2 FHREYS 8] B A1 7 22 , ST R 2SR

IV 1 SDR,HEARN -

IV = RDE + RDO + RFE
K, IV N EEAH ; RDE SAHXS % B ; RDO X R EE (M= T AR ) s RFE AR EE
SDR,=(C’ +F’ +H’ +D’)/4

A, SDR, NGB RH ;€ T BE L FP AR H B L, D B H.

2 SRR X BT b A AR A BRI T v, KRR ASARTT A i B B (B 67 5 22 (ONL) /N TR AR BE
BB BT (OL) B Fh b 5E BB SSARER B R, ONL - OL < 0 FYZE(E/)N, 28 B IX 250 Fhd ot i
%, WOKE ONL - OL< -3 3, FROIER N FIMFR . ZETRSSHR N B EE B AE AL K FARE AR BE S T BE A7 AR
i g SHEASM ™ A TR L I F . ONL - OL > 0 [2E{ER K, R IR AR ASHR I TR BB B, #)
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¥ ONL - OL=3 35, FRAFHRISHSG KRR | ONL-OL | < 3 MRl , FRGXHE ISR R B 8.1
W

K TRHAESFAER R, BIRAAMEAM R EEE T (ONL) /NFARE B B )5
(OL) Fy R A 38 N IR SRR 52 BIME AR R A, ONL - OL <O By 2= {E8/]N, 3R B3 28 HE AR il o B AR , i
¥ ONL - OL < -3 3, R IE R B HHEARRF . ZEIRSTHR A i B B E A0 5 R TG AR BT S 38 (B LT 1
ARAR B SR xR AR A 61 S L FIFE AR Bl . ONL - OL > 0 By 22 (88K, R S AR FIXHRATHR I 71
DLBREA ., #CKr ONL - OL >3 &, FRAXHRAAR G N IFEARRF; 3= | ONL - OL | HIFEARRFIFR g %¢
TR STHRAR A MR SR S LA B S (R FE AR A
2.4.2  HEW REFEEREEH K EBETTARBYR NEARFP R 5B

(1) BRH IREF R SR/ NI E T 15 : X T DBH <2em {5 BAA WEL B WG HEN 2.4.3
(D) 4R EHRR 3 T . X T DBH=2cm Iy R AR , B8 18 5.0 S A f A0 A0S R A it i 5 %o T3 4
4, Wk ARG EREAE AN . X T DBH =2cm B, B TR I A= KA SN BEVER AT I8 , B0 LA
BRR/NRI I EF KTy dom, LHIHARE 7347 B RANFIRE PR AR 4548

(2) G INTRAR K /ING R 7 B RE LY DBH > 2em H H(WES) <10m (T8 T ARMMRE X h S
FUNTRAR; LA lm (1) A K Ge & 5 BE R ECE , I IR B A R RN AR R S5 o
2.4.3  FEIFAMM IR A

(1) 4= FE R 43

1 FHAZ 1 E—RAE 10 ~30em , JEAZ #9755 BE7E 80 F| 200em 22 8], 7655 T SCHR'' Rl 40 A B
BRI EREER B, € T IR AWM 4 (DBH <2cm) )53 FArE:a BN H (HiH H<10cm) b K4
(10em < HE H<30cm) .c F4h1H (30em < #E H<80cm) .e 41 (80em < Hy i H<150cm) . f i 4h
(150cm < i H<200cm) g 41 (200em < i H H DBH<2cm) ,,

FEXT T AN IR BEAT MR S5 4 A BT i, MK I E B a b BT BRE I 0 1 R4 (H<30em) , ¥ ¢ ~¢
BRI & 90 T 4 (H >30 B DBH<2em)2 PMHBEH(F 4. E 1),

(2) 4 ST b

Oz E AR RN TR BURE C X HIAT « B30k W4l i 192 18] 70 7 2, [F] i 35—
T K, RRAEFE L m ™ /m AT B HI 8T

B HOTE AN

C=s"/m, B, C R BERE, m WA W EHERE ;" BRI ERER T 2;

t=(C-1) V2/(N-1),He C h¥ 8RN HFAERFTHE;

K= m’/(s" - m); 5 K g T4 FiF6 505

m"/m=(1+ 1/K) ,H:m"/m RS K S I a5

Qg EKHEFEZF T LL 2007 4£.2006 R4 EERAERKBRIERNEZE, DRF AL B & ERH
H7s &, W SPSS13. 0, 7675 22 55 MR T ) Al 1T 2 (5B ANOVA 34 3847 25 ik

QFFL W RIFFERBEAT  RFAXRBERBOE ™ AW SR A X V T BEER R

KERBOTEAKX NV = (ad -be)/ V[ (a+b)(a+ec)(c+d) (b+d) ], Hr,a JyPIFpER S B HE TS
8,0 c AU BL— TP RIRETTE, d IPADFREIA H IEIARE J7 8
3 &R
3.1 WREM SEMRERTTARZ Y FAE N

2 FREE R AN B AR M EEE IR 2, EWREKRD, REKEZ(ERED] 211.98, [FHEWFAHE
b A A X RS FE S RAARE AR, B B EEME N 192. 8, N 59. 38, HE W W EZE(E S AT
10, FHTE D BIARE M, B RS IERNHEF . MENERE A LSRR, KT WA SRR .
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F2 BEERLEEXNEK IELRPEREIEFANMHEZELFZ
Table 2 Difference for the IV order of the main tree species between pine and sweet gum forest in the secondary forest of the southeast hilly

region, Hubei province

FERF U (el HEENF2E
Tree species . B ) H AU A Difference of IV order
Chinese sweet gum forest Pine- Sweet gum forest

SR TT Llex purpurea 22.5 1.13 6

118 Symplocos paniculata 53.14 5.32 6

W Cinnamonum camphora 0 1. 40 3

fili Diospyros kaki 4.93 2.43 2

T Liguidambar formosana 211.98 59.38 1

18 Dalbergia hupeana 0 1.37 0

AW Albizzia julibrissin 3.58 9.08 -2

{7 Platycarya strobilacea 0 9.65 -2
LE¥\ Pinus massoniana 3.89 192. 83 -4

WRIEA P EZEENF 2 T AR BB 10 DRI 3 MAESH : (1) X R ISPRIR 5 IE KL A
i, RAE SRR 1 AFR; (2) XHESSHRERSE KOS A BB B, GBI A I S B 3R LT 6 MRl
(3) XHESTHRIRET 2 00U S B, (4 R AEA T M AR 2 M FH
3.2 WEM . DRI EIIEARZ YA E R

R P 2 AR SE A28, & Wy b B T B R R VR () B AL 22 ILAR3 CTE A AR R, 28 — I 3 O 32

®3 BEEARLEERWNEW .SELANEREIZERAMMEERBILMAFE
Table 3 Difference for the SDR, order of the shrubs between pine and sweet gum forest in the secondary forest of southeast hilly region, Hubei

Province
A
ETWARF PR DR, L R LT 2
Shrub species P K Th RAARA AR Difference of SDR, order
Chinese sweet gum forest Pine-Sweet gum forest

N Quercus chenii 139. 6304 0 23
[ SR 3% B Smilax china 139. 0257 6. 620503 20
BBk Prunus discadenia 115. 8556 0 18
2% Camellia oleifera 104. 9464 0. 158479 15
AL Zanthoxylum bungeanum 79. 39033 0 11
Jé3k Viburnumdilatatum 352. 1849 103. 3349 9
$%7% Rosa spp. 107. 824 63. 72696 6
AR Lindera glauca 167. 2686 118. 9767 5
#)H Llex comuta 15. 16929 0. 158479 5
¥ Maclura tricuspidata 111. 7708 79. 10361 3
AKZFEF Litsea pungens 88. 57387 70. 29983 2
¥ Euonymus alatus 68. 24077 23. 12869 2
JNH- 14 F Lespedeza bicolon 0 8.258134 2
Bk T Lespedeza cuneata 0 16. 43299 1
P EAMF Elaecagnus lanceolata 76.07782 62. 5438 0
W% Pistacia chinensis 0 19. 79536 0
T % Premna microphylla 82. 8949 76. 74473 -1
FH KM Tk Phyllanthus glaucus 130. 3559 159. 089 -2
H:3] Vitex negundo var. cannabifolia 121.1184 153. 7099 -2
BARM Vaccinium bracteatum 0 36. 92475 -2
7N HE Serissa serissoides 0 52. 18202 -3
KMHHk Quercus spp. 135. 2652 383.3333 -4
4E 11181 Symplocos chinensis 98. 39667 113. 6048 -4
LM BBF Elaeagnus pungens 78. 60674 103. 8984 -7
EERA Rhus chinensis 0 74. 61309 -7
£ 14 T Lespedeza Formosa(Vog) 0 91. 97408 -10
5, 8%%§ Herba Cayratica 0 136. 3035 -15
#: 8% Rhododendron simsii 41.99245 191.7556 -16
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3 JUR A RS (SDR, ) g 352. 18, JEE GRS RMIUCH LR /N1 [ 63 JEAHLAR 1 KT e
BEIP 2E TH R AR Ao, 55— (3 e B, L (S TR B T B L L LR
GG T

R K5 28 FMEARIA 3 A2 F AL s (1) XPIBCHRERSE IE I B WA LRI BE SRR
SBIALT SEMHIEL T 58085 LB LT 7 Vs (2) RO SCARERBER R B AT R, AR
T N ST IRRH R BT EIT SER S TR T IR AR R A B KET 12
A5 (3) RPRACARERSE SR I, G /NI TR PSR W2 BFAE L 362K 10 B G LU A9 A
F(R 1) o BEH RAAE AR RS LB, RO VSR BER U , S LA H RS
S5 — DA BB AC 2§ ) — AR Y, TSR U B R A — (R SR RSO
3.3 WE DRAMBNERS

BB THRR AT AR RO B R G250 4. (1) AR AR S R | Skt I~ IV
S LI LEOIN 37.96% | B Rtk 5 V ~ VIGSEAR W 62. 04% o BUBFOBEZLLEHY R IUE & 5357
(B ). ()7 TRAME e U FIRE T BANH &5 57.63% , I ~ IVYRANT AT Lty 39. 889 ,V S5 A
AR P B 2. 49% s RAMAT AR E R IR RS RS FIIT (1) .

F4 FBEHRLEEXDER PEMEXNREH
Table 4 The age or DBH structure of pine and Ligquidambar formasana population in the south-east hilly region of Hubei Province

MK Chinese sweet gum forest A bR Pine- Sweet gum forest
7 Chinese sweet gum W7 Chinese sweet gum ILEZHA Pine
#r#fE Standord iy R pE rgics
B8 Number  (# +hm~2) ¥ Number (#f#f -hm~2) b5 Standord %75 Number (#k#E ~hm~2)
Density Density Density
I% 0 0 555 1734 1% 4 13
T4 9* 56* 238 744 T4 118 369
2 21* 131* 107 334 965 3015
V& 1n* 69 * 39 122
V& 19 119 20 63 11 23
VI 16 100 3 9
VI 32 200 1 3
431 Total 108 675 963 3009 963 1087 3397

O = R AR, RIEAMCRR SRR @i T DREMA— AR, BB IV, V. IG5t  OData marked by “ * ” is sprouts, no

“ %" is seedlings; @because the pine population was a cohort, so the pine trees of I IV, V. VI, VIl were incorporated into a class

I AT AR IR G54 — IR T 25 ~30a Z AR ARE . D T BURTT 8 , A SR X 2647 T 124k
K5y B T FAEite s T RAIHE SFRER) 10.49% XA FET-R N 3.4% 5 T ~ VI ghiwt 5 Fhit
) 88.75% o &, HEZGH L (SDR,) Jg 352. 18 , LB LSRR YN LR /AR | B SR 32 32 S ARARAR |
FIRM T BRI 76 D BASRE AP 58 — RS o i AR, B LS RO AL BS K T 2R
IR LR A LR AN SR B AR T

PEL, Ky 28 FREEAKRI 2 3 AN : (1) XHIRSSARIR I IE L 1 AW B, AL 18 S AP AR AR L ER R AL
SR BT SRR S8R RS EILAL T R (2) SR SSAREREE SRS B B I EARA B, AL B AR AR
TF AT BB BT AT R AR B RS KM R BR R SR N A S ORE T 12
A5 (3) XPIRSSHRIN S S B A, A0 /N AR 3 PR TS BB SRR M A LSRR 9 A
(R D) o WA DRIWHEMEARZ WD BEE TR IR5E AL, SRR f IR SR
FRI 5 — DL R A AR PRHE AR FP B — AR X AR, T S22 DU AR AR 3 — DI 3 K D TR S PR B U vl
3.3 WE SREMMPRERFR S

WA SRR E R EF RS ZT R 4. (1) FERE NP EA LI T R EhE; T~V
AN AR LB 37.96% , & BT s V ~ IS ELBI o 62. 04% o HREFHEF IR R 4540 2 DB & 7 B 2
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(1), (2) 76T AU bRt REFITE T 4T & .
57.63% s I~ Né&@'ﬁﬁ\@jmtt{lﬂjﬂg 39. 88% s A% ?ﬁu § Sweet gum population of sweet gum forest
ST B B 2. 49%  T5 2 A AR B bR O AR e
MR RRENELTEH(E L), sweet gum forest

LRI BEAE R 4541 g — R R A T 25 ~30a 2
IR R, b T AR , A SR ILIEAT T 24
RIS, FEHLIY T BADE 5 TR 4h T A0 BE A9 10,
49% AL IET- %K 3.4% ; T ~ VILLIHE 5

#1) 88.75% §
3.4 DRMINEMILR /TR

W

(=3

S
T

400

300 |

A B (RF)
Number of Liquidambar formasana
S
S
T

—_

(=3

S
T

(=}

e i Ect Z 7 Z % X

St /NFRAR HEAT B BE AT BT IS5 SR 28 5 A 2, T 2 8B B R H H

Horh O 2RISR NFE AR BE N 1963 Bk +hm 2, 7E 1 - = B =& = F F
B R hrE

~8 g&%ﬁﬁﬁ%%g&i@ 7311 ) %ﬁ“ﬁ?tﬁﬂ ( lg 2 ) H m Size class of Liquidambar formosana population
BEIILR NTTAREE Ny 525 R ~hm ™ 76 1 ~ 8 43 )
FREBIR/L , 545 Hm ([ 2) LB N E;@ TRAS R LI e DX A h AR AR b IR R R BE AR
*%_:J:Ejg 88 Hi +hm ™ ’E 1~8 g&%ﬁ?ﬁﬁiﬁéﬁvﬁ/}\ ;‘Fi‘g. 1 Difference of DBH structure of Liquidambar formasana
( E] 2) ’1E//I\ ;ﬁ‘*ﬁﬂfﬁﬁﬁﬁu 10m DL E 5 ’%5()/_(/ J\Z‘F* E(J% population between sweet gum forest and pine- sweet gum forest in the
fEﬂg 38 ﬂi *hm - 5 @Jfﬁﬁ’/’\o ﬁﬁ l«‘lﬁfﬁ@%i%ﬁﬂf southeast hilly region of Hubei Province

BRI BR AR B A R R IE A N AR R
BAG, EXIELLEA 10m R . BRMTE/NTTAZ

1 B Pinus massoniana

A B A TR Tt K 3, 2y = W Lidantar fornosna
ﬁmu&tﬂ: ME ﬂﬂﬁzo & L # Platycarya strobilacea
= /NH#k Quercus chenli
3.5 HEMIEREZETT AR R R 160 am 4 xZios”x;yros kaki
e WK Albizzia julibrissin
3.5.1 HEMm \WL§ \'f’té \éﬁ\%@%ﬁ? 140 |- ; A Dalberg{a hupeana

E# Symplocos paniculata

I AN (DBH < 2cm) 25 & 7 382 #k ~hm ™, 120 1=
4T (DBH < 2cm) %% Bk 2500 #% -hm >, b &4
T (DBH <2cm) %5 38k 1675 ¥k -hm >, &%k ( DBH <
2em) N 350 #f -hm 2 (K 4), KU DREM.&
YR EHA R R B E AN E, ER
AR SEBL T FFSE o
3.5.2  HEW R AE B IRYE R R DCE BT L. Mbao MHoo. Mo Thoo. b

4 FhSE A G B FPIE] S o BT R 6, 7E 6 SFPXT 74 % Height class
HOHAESDEMMAEZEZ2EERNRRKXER(P <
0.01) , HEFMI ZEXKX RN BE
3.5.3 LR WEMHME SRGENEERK

LR WE A BRI 4 E 2006,2007 453
BRI AR ITE R R T FIE 3,

(1) M a~f BT R AEKHE RS H 4.84.5.65.10.47 .17.11 22.7.33.57cm-a”' , HHrab
K2z, e f REAEZERADE, HRAEHERAZRDE (p<0.05) , HEAKMEE T BB ERKEE; (2)
WE a—f BAE AT Y4 K R4 5 3. 41.4. 18 .10. 65.17.07.30.36 .45.21 cm-a~ ', Hr a b HKZ[H,
de ZALRAEE HAREHEREALFTEE(p<0.05), HEAKMEIEI] B A K (3) 4k

INFRAR B
Number of saplings

B2 SRARRIRIL BRI /T A B B R A5
Fig.2  Population structure of the main tree saplings of south-east hilly

regions of Hubei Province
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Table 5 The height structure of the tree saplings of south-east hilly region, Hubei province

ThRAA WA A

\
ztiht Pinus Liquidambar Quejr(cit?pp Platycarya Que/jc:jffenli Diospy*rf:i;s kaki
massoniana formosana strobilacea
2m<H<3m 30 50 9 8 1 0
3m <H<4m 43 29 9 9 2 4
4m <H<5m 53 31 10 9 2 2
Sm<H<6m 80 19 6 1 1 0
6m <H<7m 83 14 4 0 0 0
Tm <H<8m 86 6 1 0 0 0
8m <H<9m 93 5 0 0 0 0
9m <H<10m 160 14 0 1 0 0
&1t Total 628 168 39 28 6 6
W /N T SLick FRy EWLF
Height Albizzia julibrissin Dalbergia hupeana Symplocos paniculata  Cinnamonum camphora Llex purpurea
2m<H<3m 0 0 1 0 0
3m <H<4m 0 3 1 0 0
4m <H<5m 0 2 3 0 1
Sm<H<6m 1 0 4 0 0
6m <H<7m 2 0 2 0 0
Tm <H<8m 3 0 1 0 0
8m<H<9m 2 0 1 2 0
Im < H<10m 4 0 1 0 0
431 Total 12 5 14 2 1
#6 BEAFRLEEXDER MNEMLE.QRLDEFE KBS T
Table 6 The association coefficient among 4 tree seedlings in the south-east hilly region of Hubei province
YyFh Specie . R . .o B L . . %XK .
Pinus massoniana Liquidambar formosana Platycarya strobilacea Albizzia julibrissin
LE¥\ Pinus massoniana - -0.115 —-0. 1829 ** 0. 0094
T Liquidambar formosana - -0. 081 -0.052
{7 Platycarya strobilacea - 0

AWK Albizzia julibrissin -

w ok FNFRIRFEE RPN B EKFE(P<0.01) * * represented that association between two species is significant at 1% level

Fa~f QYW WELHERKBRSHH 6.25,
5.13 .10.28.17.5 27.51 28.6 cm-a™', Hif d.e Z
B, e fRAZFARE HASHERAZRBE (p
<0.05) , HEmAKMKER"S B MK AEE VR
HILE A (4) B a ~F Rl A A K 35
$75.25.2.63.10.42 .22. 67 .23.81 27cm-a”', H¥ a,
b.c Z[E],de fZEZEFARE, HASTREHR LR
BE(p<0.05), HEAERKMLER"S A7 MK ERLAE
d R BT R (B 3) . ARERBEREH B
BRI, D R AN AR ) 2 30 28 A K ' ' ' ' ! '

1~10 10~30 30~80 80~150 150~200 >200
JEEN S B BEZK (cm)
3.5.4 4 FRIRAHFISE A Gy i 92 [B1 4 A it R Helght lass of scedlings

LW WA E EREAELE S B ER  E3 SRR R X DR B AL K4 R 2 4
MR K S, DREMYM BIERREN, FRHNY  FEkdx
ﬁ%ﬁﬁ*ﬁ%%ﬁﬁ@{t,ﬁ* ab.b.d.f %F(Zb‘fﬁ_%*& Fig. 3 The growth difference among 4 tree seedlings in the south-east
BEMRELNG, T e BAIHN RO, BTy " rogon of Hubel Provinee

W
S
1

—m— Y H Pinus massoniana
—e— WA Liquidambar formosana
—a— {47 Platycarya strobilacea

wWoWw oA A
S G S O
T T T T

—_ = N
(=] w (=]
T T T

2006 200744 3 A< B (cm)
Averaged growth of main branch in 2006 and 2007
" &
T T

(=3

http ://www. ecologica. cn



9 et % SRARBINEIR D RAA- I PRI 4540 S BT

4689

BRRREN T, A a b c RSN R BFERREN, T d e f BBV HHEMSWLE BEE

R, & W RN ks R 2 AL B BA BB LR AT

®7 BDFHERLULERERDERAE NXE. SRYEIL2 TREKE

Table 7 The growth difference among 4 tree seedlings in the south-east hilly region of Hubei Province

LR W& & /N
F=i873 Pinus massoniana Liquidambar formosana Platycarya strobilacea Albizzia julibrissin
Size class FHERKE  pRfEE FHERKE  pRfEE TR bR AR T
Mean Std. devia Mean Std. devia Mean Std. devia Mean Std. devia
a(1l ~10cm) 4.84a 1.03 3.41a 0.34 6.25a 1.4 5.25a 0.75
b(10 ~30cm) 5.65a 0.46 4.18a 0.34 5.13a 0.77 2.63a 0.45
¢(30 ~80cm) 10.47b 0.42 10.65b 1.13 10.28b 1.151 10.42a 2.25
d(80 ~150cm) 17.11c 0.63 17.07¢ 1.47 17.5¢ 1.29 22.67b 5.36
e(150 ~200cm) 22.7d 1.18 30.36d 3.89 27.51cd 3.23 23.81b 6.84
£(200cm P4 I) 33.57d 1.82 45.21d 6.24 28.67d 2.78 27b 3
BRI KA 0.05  the significant test is at 5% level
*8 FBEERLEEXSEARNE AE. SRYBENZESHES
Table 8 Distribution pattern of 4 tree seedlings in the south-east hilly region, Hubei province
iy ik . t o . i
Densities( m) Square Distribution pattern
4 Fhah 1 43 fi#sJ5 Distribution pattern of 4 species
LM Pinus massoniana 0.11b 3.99 3.63 29,29 ** 3.39 0.42 B4 Clump
WA Liquidambar formosana 0.98a 2.15 2.46 16.20 ** 2.66 0.60 4 Clump
A7 Platycarya strobilacea 0.67a 1.63 2.45 16.16** 3.18 0.46 B4 Clump
A3 Albizzia julibrissin 0.14b 0.41 2.89 21.02** 14.43 0.07 4 Clump
B2 T B AAS B 43 A ¥ Ji) Distribution pattern of 6 height levels of pine seedlings
a(1l ~10cm) 0.01 0.13 1.82 9.17** 12.40 0.09 4 Clump
b(10 ~30cm) 0.02 0.25 1.75 8.37** 6.20 0.19 4 Clump
¢(30 ~80cm) 0.03 0.96 2.50 16.70 ** 4.89 0.26 4 Clump
d(80 ~150cm) 0.02 0.38 1.31 3.45** 2.06 0.95 4 Clump
e(150 ~200cm) 0.02 0.09 0.88 1.31 (0.13) (0.89) B4l Random
£(200cm P I+) 0.01 0.11 1.46 5.08 ** 6.97 0.17 4 Clump
B FAMNTE L 43 ¥ 7 Distribution pattern of 6 height levels of Chinese sweetgum seedlings
a(1l ~10cm) 0.39 0.35 2.82 20.29 ** 15.64 0.07 4 Clump
b(10 ~30cm) 0.28 0.33 1.36 4.04** 2.51 0.66 4 Clump
¢(30 ~80cm) 0.13 0.34 1.50 5.53** 3.17 0.46 B4 Clump
d(80 ~150cm) 0.09 0.17 1.05 0.61 1.34 2.93 B&i#1 Random
€(150 ~200cm) 0.05 0.06 1.06 0.63 2.08 0.93 BE#L Random
£(200cm P I+) 0.04 0.07 1.05 0.60 1.79 1.27 B&i#1 Random
B FALTE St 53 Ai# 7 Distribution pattern of 6 height levels of Dyetree seedlings
a(1 ~10cm) 0.02 0.02 0.99 0.13 0.25 (1.33) BE#L Random
b(10 ~30cm) 0.09 0.11 1.17 1.93 2.88 0.53 B&i#1 Random
¢(30 ~80cm) 0.19 0.28 1.50 5.55** 3.64 0.38 B4 Clump
d(80 ~150cm) 0.22 0.36 1.64 7.14** 3.96 0.34 4 Clump
€(150 ~200cm) 0.06 0.07 1.07 0.72 2.01 0.99 BE#L Random
£(200cm P I+) 0.09 0.10 1.10 1.12 2.14 0.88 B&i#1 Random
BRI /3 Aii#5 JR) Distribution pattern of 5 height levels of Wild Siris seedlings
a(1 ~10cm) 0.02 0.02 1.49 5.46** 31.50 0.03 B4 Clump
b(10 ~30cm) 0.01 0.01 0.99 0.09 0.33 (1.49) B&i#1 Random
¢(30 ~80cm) 0.05 0.09 1.79 8.82** 17.44 0.06 B4 Clump
d(80 ~150cm) 0.04 0.06 1.32 3.62** 8.35 0.14 4 Clump
€(150 ~200cm) 0.02 0.02 0.98 0.21 (0.16) (0.86) BE#L Random

4 Fhah % B E R RKE R 0.05, * « Fon t KB AN B E/KF(p<0.01) The difference of seedling densities of 4 species was significant

at 0.05, = % represents that ¢ test was significant at 0. 01 level
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4.1 WA D RIRAE PRERE S5 MR R R B B

A D RANRE MRS S 22 7R BE R B AR AR 2 D T5 . & Jo P RE v A i 2 H
ST E B 2R . MEMITAIZE BARH B LLIRSSHE R, THRSSHEAR Z BRI, EAZ M2 7 AU .
R R X 5 AR EA RIBHHEAR X 5 DRI B R A 5K, S Ve WA BAK T 3 B A
HEAEM, HRERESRNEZYMARGFERRER . NI HE AR S e Y fh
TRAEBIEMIEZ , MAER S , BEAMTE PP IE R R AL AL B s I PRHE AR R B 55
PSRk (LB /NHAR TR T BREE , TR SR AR LB AR 5 R TR L1 i
XA RAAEETE AR L A IR G T RAMRE AR 5 AR R 454, (R DAL B 22501

KRR AL SRR PRI AL o TR R AR E M A LK D R R
SRURLE R RS BT 5 FUORAE I SETE B R R o B — R AR B S R . X — RIE D R E P15
BUESE . BREZM AR TI0 5 , AT LA A2 5 R AA PRI 22 7E 20 42 50 ~ 70 4EAZ B EHIA, 942 =5cm
9 S5 AR B BB fRig R, 70 SRR A7 6 R R AR 2805 IR AR IR 188 , S R AR B T Behr ik &2, 7
TR 25 ~30a HIR AR (cohort ) o [RIAT, fy FAEEFSMAZ A B S RAMF R ~ VAR KIFE
TRHI0 2. 1% 0.4% \2.0% , Ui L RAAFIEAL T A B2 P, X LA 5 B AMR SRR — 4k
TR I o
4.2 FEFFARRIFHER R R

D RMNAE R EZW AR IE A LT 4 M EAAEZES: (1) G#ERDARE > F > G~
TR ; (2) Wi AR MR : RS WA A e AR R B R T B, T AL L R 2 S” B K,
WA BRI A RO R T LD RS AL B R . RN, SRS HRE 4 Rl 4h i B 2 3 A I
HEHAE ARK. FECERBFTE™, 1] light guilds #4722 812 30 AR (7] A 2 K 3 BR A b 76 7
TR AERER TR AR B 2 HZEARE . ALLE 2 SERDT,WE F SRR
TE SRR A IRSCH A A BT 2T o, TREUR TAEA AT RER S Bk, X 5 DRI H 4 I
PR D EEAA B H SR R AR B B R E — 2. (3) DR A LF & R4 192 8]0 i As R
BEFR L BH AR . BRD R WA T BN B2 8 70 i R S i B AR R A, (H R
Yy 7AiM JR R4 v A S 0 Pl SREEFE A N BERL A, X RO T REZ T ISR B AR A R B0 4 B
FETHISER , SXFT AR BE a\b o 480 (0.59 #R/HE07) m & T d 4l (0. 28 #R/AED7) B EIEIE. HE
3 YRR LI S 6] 20 A AR R BESY v AR R BER LB LR AT . (4) DR A LA & R ]
K, A SRS 2 BE K TOREK, X AT R T SRMIENZ KA R . T8 FEENH
AR SR IR REAEE LR . FEF, 53O0 5 AR Z B B B3 MR R XA EER AT
BEFFAMRRFIRS B LS REK , IR 4 A/, B Z [ A

RHIX F BT ARl B BT 2 57 AT AR R DT AR B R R . R R M A T — IR RA R
K AEBUN BRER EBIR R Y o DR FE F R T B EE R AR P A%
& , & WK BRI R IR I RRAE
4.3 DRMNEMKEEES

R RAAYI R SO W — R EE AL, T AR v (0 SE 2 b U R (R A 5% B o A A1 B
ERMESELRR" o W E SRR AR R R B R R B DR
PARE PRAVRE AR 254 PR LA B SE BT O, T LU H SRAR B 3 X 0 5 RAAARE AR B MR A 7E LA T
Rl (1) BUF S RMRE MO AR N TR EHMER, BT THE RS R B, RN
ATl ARG B o (2) ThRARARAR SR AR 0 — 0 KA (3) R 4 M EEFT AWM (52
W E M B R BT R4 5 (4) B ENAE AR T A BESC RS2 BT
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