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W OE. BLEELIE N FARN S FA N MIER A, 11 F4 (LEE L5 TR # IR M LT Ak
MEREEEHAAN, N RBAFAEY 113.106,75.74 F#1 58 &, 4 5)R B F 52.52.43.40 F1 28 Hf, X
B, A IR BAESHEER, 5 G EASRB SR 28.8%.28.8%.34. 9% .37. 5% M 53. 6%, 5P
PERSE I0OR, EREMM66.7%. BMAHRERMAERI 192K, BhEHFAELELRAGARRES,
RANKTHTA S A RERE I BMATHAAYE R, BB S50 G e ARk LR SRS
BEK UWBTRAERERZEERNE A RERER T HRAZ 5T E)8 85.72%.83.11%.,80.01 %,
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Study on floral rehabilitation of Paramichelia
baillonii and Betula alnoides plantations

LI Lian-Fang, LIU Yong-Gang, MENG Meng,
FENG Xian, CHEN Hong-Wei

( Yunnan Academy of Forestry, Kunming 650204, China )

Abstract: There were 113,106,75,74 and 58 seed species, which belong to 52,52,43,40 and 28 families in 11-year-
old pure Paramichelia baillonii plantation,8-year-old pure Betula alnoides plantation, 11-year-old mixed P, baillonii
and B. alnoides plantation, original mountane rain forest and monsoon evergreen broad-leaved forest, respectively.
There were 15 common families, which are 28. 8,28, 8,34. 9,37. 5 and 53. 6 percent of total family in each forest
stand, respectively, The 10 families,i. e. ,66. 7 percent,are tropical distributing types in 15 common families. There
were 19 areal and sub-areal-types of genera in the forests. Except areal-type of Endemic to China,which was absent
in pure P. baillonii plantation, all areal-types of genera and species were found in 3 plantations. The composition
(Widespread did not included) of tropical distributing areal-types were 85. 72,83, 11,80, 01,86, 90,84, 77 percent on
genera,respectively,in pure P. baillonii plantation,pure B. alnoides plantation,mixed P. baillonii and B. alnoides planta-
tion, original mountane rain forest and monscon evergreen broad-leaved forest. The results of this study showed that
there are effective capacities of restoring biodiversity for flora and areal-type in P. baillonii and B. alnoides plantations. It
should be also deduced that woodlands of these two native tree species could be achieved sustainable management.
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MY SRR EBEEEYLEBRGE R MK
HERBELX—-B(RKBOMER. BRAFA—aHK
BRI A B KB R 84 4 7 98 B RTE 555 52 T
A — A XA T &R R Y 2 X2
B (RAEHE %,2003a) . dy B0 AT LA 50, FE LA R 4K
R EEAMEUNED S EXREY., ATHHEY
S RBERPIRE , LR B ETIFER LR
BABES2ENDELGZ—. W (Pa-
ramichelia baillonii) . 7§ B Bt (Betula alnoides) A
ZHREN S LR, BRI R AR AR
ZREABFE B W55 = B A EEEA
WRNHRI S, XEAEYFHNG AR RKE
F £8 BEXT A AR N Tt bR B HOUR S AR AT by 4
P AESKERMTFELENNETLARAL
PRI R R IR BEAREE .

1 B R K RAK o o 2 A BRI

1.1 fRBE
HCRBAG, L F =i B RURA R BT AL E,
101°04'~101°06" E,22°24' ~22°26' N, B #H b %
CRAEE,2001) ; 4R B IR VL B R A9 1R 1L » 3 354
ZHREEEERKTF, B K 800~1 354 m; HHF
SHEEY, -FHhERZRENEEZAMTRH
AR LAMACEL W, MERG, AR,
FWE,FETE,EFHYKE20. 1 C,H/HHA T
A)HE 23.9 C,mBAQ AH)HE 13.9 C,F/id
BRI EIR 38.3 C, M BRMME-0.7 C;>=10
CHHIE 7 459 C, /K E 1 655. 3 mm, FF 4
SHEE R 83%, B IR SR, L EAROE &
1129 hm? WHEM L, FAEMEBELBAEWARER
PRI HE TR AR | 2 # 4 22 KURT AR L 28 o 4R 0 ok L B
P AR R PR AE AR PR RE R,
1.2 AIRERTEEEEXBMAIRERENE
ATIHEREFTEAMEEER LHTARMER
WREAMMA, FREYFERILEE. T4k
i (Schima wallichii) . FL 3R # (Winchia calophylla) .
L1 #%5 (Toona ciliata ) % 7 B & B (Milletia leptobot-
rya). B 3F ¥ A W (Actinodaphne henryi ), K R
(Baccaurea sapida ) ,F& B 7 (Acronychia peduncula-
ta) . ¥ ¥5 (Ficus simplicissima var, hirta), & B}
(Phrynium capitatum ) £ 4 (Castanopsis hystriz) &
T8 (C. echidnocarpa) \Fa%k(Lithocarpus spp. ) 4R

(Aporusa spp. ) B &4 (Ardisia spp. )% .,

EHATRASEBEEBEY . FEASLE 1L
A~%41 AHRRFAEMEY,3~4 ARKRTRHY
BEYUEFEHRERSEFEISHRIT RILE
FRE L, AP IE K WK, EMITEREAEN
30°~45% MG 1~3 a W, BEE (FOBRAKALRE
1~2 WU B AR s sk 5 a ZEHCHER LABT
IR EEHH, Z G HARBE KRBT,
HATHABRERKMIKENRTHY.

1.3 AR S

MRMA TN S W FLEAE ., TR A
038 B IR AR, I 3T A9 K AR 1L HE T AR R 2 XUH
W ARVE RS R, AR R R AR IR I TE 840~
930 m Z (8], T4 R M+ IR FE IR 34K, R FAATIE] L+
1 WITRIBEE . BEREE RS FRELE L.

F 1o AN THRBARES 43 B 0 LD EEFE AR LD B
HE5FRIERH 11 a, LA A 8 a, B 4hEE A
B B 5 L H R AR 2 LR 4R I H AR KT 80 a0 AR
FEEWEESESHIE 1 HEELRR,FER 3
mX2 m,/FEE 3 mX3 m BT R EEAR PR A
—fTHREEN 1.5 m A ILEETE  TH B MR AR 4 A
HEE,B/PEEN2mXZm,BEKA2mX4m,

2 PEMFRFE

TEEFERAN TG, BT R RN, 5
B [ B0 35 1] 035 A7, MR BB AN RIAR AR R B E WA 4
Fh s SR8 BE SR A IR B0 4 b T8 AL, T 3E X B A 9 1
BENGE—AEEH. 88K NRERHREES
AFERENTNFAEYHEENIRAESTER,
HERMIFTREBTBARE 1,

AERARTHZERBICHYRHENTIE. T
FHANHANEY, EET BT HAF YK
BB EA T YR BN ZM D E AR
YRR MRE %l HEELTEN, AR
T 5 Ftka AR R

AEOED R HTRL BRMKSE, St
BERDHBR FHRERSHELER MEH. A
MREFEHTHYBNSHX L CRESE,
2003; RAEHE,1991; RIE & %5, 2003a) , Go it HAk 5
MATFHYBRHOSHEER., BFATHYFHMEX
RS RBARLE, 2 A THAESKE R
RSB AATHE,
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S KB T AL S AR G 2).
Wk 2 TR LA T A R R A
BB (52 B o B8 LIEETE Sk B9 TR IR RS 2 T 77

243, 3 RATHFFHEY M FIEEER  HEKRUR 94 vs. 875113 vs. 106) . IS THM
SARRHERMAKF L ANLELESHREENE  HRANF T EY BB LB RTARRS £ (43 vs. 40),

F1 KRHEXRER
Table 1 The sketch of forest types

A Brmd)  WEAERG) AT (m) EREE AR
Forest types Sample plot Total survey area Spacing Density (No. hm2)  Age
W HE L 4lidk Pure P. baillonii plantation 5X5,10X10 450 3X2 1 667 11
T4 @ A 4li bk Pure B. alnoides plantation 1010 600 2X2.2X3, 2 500.1 667, 8
2.5X2.5.2X4 1 600,1 250
W 7E . 76 B A B 38 bk Mixed P. baillo- 20X 20 2 000 3mX3m, 3334 11
nii and B. alnoides plantation 3mX1l.5m
1) 31 7 Ak Mountane rain forest 20X 20 800 - - >80
% R 408 1k 20 %20 800 — — >80
Monsoon evergreen broad-leaved forest
. WA, Note: Investigated in the same period.
f2 PEHRSOMFEDE. B MHEiTR
Table 2 The statistics of floral family,genera and species in different forest types
AR # " ﬂ' FERE
Forest types Family Genera Species Unknown species
WL EEJE4idk Pure P. baillonii plantation 52 94 112 1
T @i e 2lidk Pure B. alnoides plantation 52 87 106 0
W EETE VG i HE B 3 MK Mixed P. baillonii and B, alnoides plantation 43 60 75 0
1| #b B Ak Mountane rain forest 40 63 74 0
Z N 4% i@ M Ak Monsoon evergreen broad-leaved forest 28 47 55 3

M J& & K9 JR MU Bk & TR & (63 vs. 60), —H KIFP K
JUFHRSE (TS5 vs. 74) . MR FPIKE 25 RBW,
R AR R AR T Sk Y IR B R i R v AR
ETEMG KB, TR A, T XE SR A
BHEL, AR, FA S LW LEEMER
HEFEATIAR RS AN A ZREESHERT
BRI RFMRE. IR EWREERX 3334
B« hm®, 11 FEMATH#H FHEHOH B BT H
JRA B KRR, LB T30 SRR 384K, S X3 AR
AERFHEMAZETERRERYFHEZREERN S
L BUREFIWVELEMERE A THRRAR RT3
A EY SRR E RTEE.

4 HUERARNHEKS

41 EFRESRERNER

EPRE 3 FALHRM 2 F R\, A 15
THTHEYBHATHRARS RO, 25 & L
6 P R bk | LB TE 5 T B MR ST AK L LU ST AR
MEREZEMN AR FHEYHTA R 28 8%,

28.8%.34.9%.37.5%# 53.6%.

REHAHFHEHOPNOSITREBRGE (R
45,1991,2003a,b), & 3 1, K@ A . B . £24
B =FR BR R AL BERAT
FRAZRESAERAER Q) , B BBRUBEER
HERZRAFESFARERCC), AR AFLAX
HREILH 108, FRARR 66. 7%, A fit4
BoAER BEER AR MBR, & 26.7%.
RSB P RARBRE B ARRE (Oled) HiH X
FERE-RETM, KEMNM/ R EHEHERFEN
B BT 2 B Ah (12-3) , BT 1 BR &Y R 39 9 A 43 A X
2R, anp FRL R ML oE KRB (Lasianthus,2) JLH K
& (Psychotria,2) M EM & B (Mussaenda,6) , i
R W EEE (Dalbergia,2) . TG & (Fordia,
Ta)MBE G BB (Mellettia, 2), KB HWEERR
(Jasminum,2) , &R B ¥ 8 (Ficus,2), RAWE
RERL b B Fn B IR [ B 4 A5 (8-4), o 6. 6%,
Hit, BEATHBERXAK, XEHLABERTE
REPE SR KR,

EEH 3 FE 3 FL LR FHEYHBHE AR
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PRABE W LTS | R Heglpk LR TEIR SEAK . 1L
3l TR AR 28 KR 4% B AR S A G SR 13,1310,

8M8RH(R O, ATHMBEM BT XA,
AR EBH R 2 7 KRR BB B 24T, LR

£33 FAEHRSPHENRAR Mg

Table 3 The statistics of common family,genera and species in the research forests

1L FE S A T deaibk WAL T ARIR 3O 1Ly b B AR 2 JX B 45 R R Ak
Pure P. baillonii Pure B. alnoides Mixed P. baillonii and Mountane rain Monsoon evergreen
# Family plantation plantation B. alnoides plantation forest broadleaved forest
B b R b B b R i B P
Genera  Species Genera  Species Genera  Species Genera  Species  Genera  Species
# 2L Fl Rubiaceae 8 8 10 10 3 3 4 4 3 3
$49E 76 #1 Papilionaceae 6 8 4 5 3 4 3 4 4 5
K #} Euphorbiaceae 6 7 3 3 2 2 6 6 3 3
##F} Lauraceae 5 7 2 3 4 6 4 5 4 5
¥ 44 Bl Myrsinaceae 3 4 3 4 3 3 4 5 2 2
AT HEEL Apocynaceae 3 3 4 4 2 2 3 3 2 2
1 £ P Fl Fagaceae 2 4 2 7 2 6 1 3 2 5
#£ &P Rutaceae 2 2 3 4 1 1 1 1 1 1
B4 IR B} Myrtaceae 2 2 1 1 1 2 2 2 1 1
A BBl Oleaceae 2 2 1 1 2 2 2 2 2 3
A& Bt Moraceae 1 5 1 6 1 4 1 2 1 1
&7 H Bl Annonaceae 1 1 1 1 1 1 1 1 1 1
# A} Meliaceae 1 1 1 1 1 1 1 1 1 1
# 2 F Smilacaceae 1 3 1 1 1 1 1 2 1 3
TF#l Celastraceae 1 2 2 2 2 2 2 3 2 2
*4 HROAMNERRSH
Table 4 The statistics of dominant families in the forest types
A Rait
HaRE g b Total families
Forest types Dominant family of tropical
areal-type
1L #:/E B4k Pure P. baillonii plantation B§HRL MR KRB R L& 48 FATHB L BB BB K 7
R} 1L P (Theaceae, 2) . ¥ FH (Ulmaceae, 1) .3 $} (Zingiberaceae, 2)
PG Hi#EAibk Pure B. alnoides plantation  #EH SR . KBH WA ES4R RARBLBER.E2B .2 7
R & Fl (Compositae, 1), I ZEF (2) 48 7 B (Sterculaceae, 2) . K & $}
(Gramineceae, 1)
WkAE AR IR Ak Mixed P. baillo- FHEM SEER B . E44M LB . BHLER O . R4H 4
nii and B. alnoides plantation (1) .Z %} (Zingiberaceae,5) . # 2 Bl (Rosaceae, 1)
Ly T Ak Mountane rain forest AR SIEEM KB R Ee4 B T HR L LERRL . IFH 5
F Bl B & M 7 #k Monsoon evergreen BRI AER KRB BB L BB OREH BEHEA . LEHQ 4

broad-leaved forest

I HSPHREAERNS AR R,
£ P HEAR | Ll B 7E 5 70 R MR IR 3T MK L L 3B T AR
MEREREI RS H A 7.7.4.5 70 4 B, Bl
165 P R HE A0 TR PR 6 T 3 XU 4% 1 AR 20 F Ly
HFIAR L RSN, IR A TEE M FRAMK. R
ATHREBAR LRI L8 E. FEtd R,
L SCK PR E 1L HFT bR AN 2 JRUH % R o AR R, B fE R
HMEREBAFE BRABE-BOREHAZ.
4.2 BHX R B S

GHGR, \WEL AR LEESTER
FEIR ST AR L L b AR 28 XU 4% 0 bk 0 3

Note; The numbers in the parentheses show the areal-types.

437 CR%%,2001) /B 78.69.47.53 1 39 4, 435l
B4 BB %A 85. 72% .83, 11%.80. 01% ,86. 90%
M8 TTN GRS MR HLRBAZH5HED.

MR B F BE  $A T B2 BR TR 38 AR 2 F L i W A
(47 vs. 5DHh, ATHHZ FRRAKBRARNE &
BB L 7 R B 785 F 28 KU R R PR (85. 7194 vs.
84. TTY) 5 N TARIIE F XA M. R ATH—
FEERHBELBATREMNKE, 5 —FEE
GRS HAXER EWHAE B, B R RIERE
BARRAREZ., BE, ATHKREEKIEK, B
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Table 5 The areal-types of floral genera in the forest stands

WL 7 FERER
IWEEIESE AR DURgHESlAR AR AHR LA &) It K
Pure P. Pure B, Mixed P. Mountane Monsoon
- . baillonii alnoides  baillonii and rain evergreen
4 S Areal- g
AT KRB RHRT Areal-type plantation plantation  B. alnoides forest broad-leaved
plantation forest
BGen. % BGen. % BGen. % BGen. % B Gen. %
1. it 57 #i Cosmopolitan 3 — 4 - 2 — 2 — 1 —
2. T ##HF Pantropic 25 27.47 26 31.32 17 29.31 16 26.23 13 28.26
2-1, FhHF IE W — K M A 22 2 2,20 1 12 1 1.72 0 000 0 0,00

Trop. Asia-Australasia and Trop. Amer.

2-2. 34 W — A M — A S U

Trop. Asia-Trop. Afr, -Trop, Amer. (S. Amer. ) 5 33 2 24 1 L7253 492 3 652

3. FRUE R 24 1 3% fa) B 5 549 3 361 2 345 6 9.8 3 6.52
Trop. & Subtr. E. Asia & Trop. Amer. disjuncted
4. [T B #44 Old World Tropics 11 12.09 8 9.64 6 10.34 5 820 3 6,52
A1, 3 T2 B L W O T B U O 2 A 1 110 0 000 1 1.72 2 3.28 0 . 0.00
Trop. Asia, Trop. Afr. and Australasia disjuncted or diffused
5. $HF U 2 R K2 M 11 12.09 9 10.84 5 862 6 9.8 5 10.87
Trop. Asia to Trop. Australasia Oceania
6. #AF ¥ = 3 JE W Trop. Asia to Trop. Afr. 2 2,20 4 482 2 3,45 2 328 1 217
7. #3# T#W Trop. Asia 16 17.58 13 15.66 10 17.24 13 21.31 9 19.56
W\ 8- 0¥ ALY iR R N 1 110 2 241 1 172 0 000 2 435
Java, Himalayas to S. SW. China disjuncted or diffused
T4, PRE S ERERTTE A 1 110 1 1,20 1 172 0 0.00 O 0.00
Indo-Chinese Peninsula to S, or SW. China
A B4 N i Total 78 85.72 69 83.11 47 81.01 53 86.90 39 84,77
8. Jt I8 % North Temp, 2 220 3 36 1 172 0 000 0 0.00
8-4, dL 684 FI G IR 4 (B M5 075 N. Temp. &S, Temp. disjuncted 0 0.00 1 1. 20 0 0.00 0 0.00 0 0. 00
9. R R JL 2 B W E. Asia & N. Amer. disjuncted 8 879 5 602 5 862 4 6.5 5 10.87
10-2. My 5 38 (X #1 B 55 i ¥k [6) i 4 A 0 000 1 120 1 172 0 000 0 0.00
Mediterranea & Himalayas disjuncted
12-3. LB ERTEWE N S. N to S. Amer. ,disjuncted 1 110 1 1.2 1 172 1 164 1 217
14, £ % E. Asia 2 2,20 2 241 2 345 2 3,28 0 0.00
15. # [ 4¥4 Endemic to China 06 000 1 120 1 172 1 164 1 217
i Total 94 100.0 87 100.0 60 100.0 63 100.0 47 100.0

MR EHREBENR. MEAIKKRKRNE B 27. 475,31, 32%, 29. 31%. 26. 23% 0
K. MG ARBHAMARENT R, RS Ek, 28.26% ., HIREAHW MBI RELENE—
T — B4, & 2 B (Eupatorium) . [l 1 B Ok, KEHEDR), BRZ AR E LM ERF K
(Macaranga) KRB (Aralia) B T B (Rubus) K& WHIAHAAF I AR ER(ES) ., 4G K
B8 (Arthrazxon) \FE AT B (Microstergium) . KT Y1 /& KRR 5 R bkar o G R M E B AR, 2 755 B
(Indosasa) .3 & KRB (Cratoxylum) . §3 & B (Uncar- AR PERg M AR L7 55 P B HEIR AC AR . L b
ia) JKBW B Wendlandia) R R & TR (Schizomus- MHMERNESET KRR RDN 70.77%.,
saenda) B3 P B R A BRAR 43 B9 3B T R 67.46%.65.51%.67.22% F0 65. 55% . #HF I ¥H-
R A A DA T2 €, BUTE A R K P T 0 2 56 BN (F SR 9N 2/ F0 SR T R ) R R (B
HASRRAMELFHYUNEE, TEEBEEEREEITREALIKFHBAN
PP RAKFTERM MR ER YA KR, ERRAMKPRRIA. WS LW EEHR
SHAIMKFHIR. ZARATRARMEMRGHNEER WAIKREGHPRAENESMH THY S HEE
SHRRER EWLEE. . Bk LEESERE BEFNER LS.
HEVR AT AR | L 3 TR AR 0 28 XU 4% I P bR R 4 B o ERFRORS P R KALE B KR 5 FAk
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S EES KA, L R He bR LR
55 P RE HEIR 3SR L 1L Hb T AR A 22 RUE 4% IR R AR R
S0 5 RERAY 8.79% .6.02% .8.62%.6. 56 % 0
10.87%. &Y, B B4R A £ LB RS AR A Bk
Sh, EARFIAREBIEAN TP BB RIFKE.

5 45t

ARG HIEE 1L FHLEEAARE
5 PR R BRI ARA 8 4F B9 P RS HE A AR [R] IR A B9 L
WA ERE G AR LB R THEYR.
B MOSHEEMX R RSN SHESBET R
MRS . THILHEE A S LR LB T
BE AL BT B 45 5 50 89 # i AR i 4a 48
HEaR P R R R 1R, R AT W RE R B E S £ Y S
HERPHThEE. B, TR IR FEAEEAT
HERPFEEREEENETEXRTHELE
HkREH. ZRRGERUABFNR S LRMEF
AIMBHRTARELEHWEER, ERHFRA
HEREMER T, A S LW FATHAEN
LASC L ) A ) R PR R B9 SUE B AR .

IWEETE S VAR MR Ak, BRI B R A X R B9
PR SR I B B /0T LB FE 0 T R A LA
T A P o S K B 0 o R X 2R 40 ) AR IR R 45 R 4y
B AT BT R . IR AR R KRR E B9 ks

RREENRTE. BMARSGEH 00, 4hARH 5 P
0 7O R AR B A MR AL T B R T T B A 1L B TE AR
SNEENKRBELTF FTERBNEGHMEE,.BRE
EHEZRHK, KA THAEAR, — LR HEERFE
FH: i 4 F s a0 R 95 8 (Baccaurea ramiflora) W88
(Ficus) B4 b & B & (Acronychia pedunealara) |
SRR (Winchia calophylla) RN B E A &K, & B Ak
TYMAOTHAKMIAR., AW, EZHREPFM
R R LR R AR AR 8, B (8 76 40 b & % A Ak
ZUGT BB TRIFMIKE. Hitt, THERILETE
5 R #E A9 TR AT AR R AT AT Y, L R 7E 3K R h AR AR HE
ITo FESEERHR, RE AR v MR B NI 3T AL BN X
2 BT LA G0 [F) Sl bk — R SE B 7 5 R HE VIR E KR

S X
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