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W OE: MTHYYHE BB FTAEE . SHERESFE . IMEERORAAA B S RMHEERY
RKAMBWHEYHETRES LESW.ERRI (DO ARFRERFMHENETEARZHHFEFE 20.0%~50.0%2
BEIS;OBEMERENER . FEREYSRBAETR . FEZYMEBAE - . FTERERELN/ERE
ROEHRH; O XRKNERZHFRHE Y 138 ERMHEE O EFERZYHERA 8 f ERBEHE
FRERMIME S FE7E 48~285 BRAIMW I 3, BR FRAEFI# ; (4) FF# 2 Shannon-Wiener 1§ 7 H R FH 30
EHEAST] 0,/HH A Z Simpson $E PP F IR 48 T —4E 1 (7] L RE MR B R O 0. 2266~0. 33990, BAR 5
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Influence of plant diversity by Amomum
tsao-ko (Zingiberaceae) plantation

GUO Jing-Qil-2, WANG Kang-Lin!»3* , LIU Guang-Fu*, WANG Yu-Hua!
( 1. Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650204, China; 2. Graduate College of the
Chinese Academy of Sciences, Beijing 100049, China; 3. Southwest Forestry University, Kunming
650224, China; 4. Chinese Academy of Forestry Sciences, Beijing 100091, China )

Abstract: Species number,individual number, coverage of trees and biodiversity index of plants in forest planting with
Amomum tsao-ko and natural forest were investigated and compared. The result showed that; (1) the coverage of
overstorey canopy(including arbor and shrub crown) was fluctuated between 20. 0 and 50. 0% in different growing
phases of A. tsao-ko plantation; (2)with aging A. zsacko plantation,individual number of arbors and shrubs was de-
creased gradually, the species number also inclined to single, Alnus nepalensis was maintained as a great shading spe-
cies in the A. tsaocko plantation; (3)the herbaceous species in the natural forest was 13,and then decreased into 8
when the plantation time arrived 80 years;individual number of herbaceous plants was varied between 48 and 285 af-
ter the plantation of A. tsao-ko exceeded 5a, which was lower than the number in the beginning time of A. tsaoko
plantation; (4)the Shannon-Wiener index of arbors and shrubs was reduced to 0 at the plantation time of 30a,the
Simpson index of herbaceous species was varied 0. 2266 —0. 3399 between the plantation time from 0. 5a to la. Al-
though this index became stable at 0, 4351 — 0, 8062 after 5a plantation, they were all lower than the natural forest

(0. 7681). Therefore,in order to maintain the sustainability and stability of natural forests,A. tsao-ko was suggested
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to plant under the artificial forests.

Key words; Amomum tsao-ko; natural forest; plant diversity; sustainability

B (Amomum tsao-ko) JEE R} (Zingiberaceae) &
IR (Amomum) THY), R EZFEE TR, BREKAETW
PR ZMAMM TN Z® . HHRMN =8 REH
KUK R 2 5 b 3 5 &8 0 X (8 BR 45,
1995), HAFMER HE . FRKEKR, HAWHE
WEFELABEY, AMAERKHERRIPFXALBEK
BEXRKERTEEZRE. REERME—-HE
FZE G, DR A X R EA L E  HRT)
B BRRARAT B9/ AR VR e 2% 5L, 1 o b TG - P
AR EZ G, EEMHEER, XA ERAE
BRI B ARAR B TR B R R (TR 4, 20042) , )
AW E IR B R KT SRR

— A DX ) A ) A AT LA 2 AR Ay S AR
XH I BEMRSZ RE LK LM (Mathieuw %,
2004), Mty ZHERFEREN UM EHRSE
AR E LS U AR B Bk
PEFEA R R E BB (Noss, 1990) , A4 L HE
ROAMARZRERLFEMEAOER, MXEH
RA B P8 B A YR B S A AR T2 (Mathieu 4§,
2000, EBRGEW IR RSEL Y ZREER
Tz 45 T B o AR 5 #F (May, 1977 ; Nacem 48,1994
Tilman & Downing, 1994), R# % (2002) % T &b
XA E D S HEERL NN RER . 1
=R X R TR AR SRR R A E T HR
MTEBRM T 4O EARZAEY) . T HE RN BERLEE
EERPFENMAELRREN. Bd THATE LK
P 7 SRR AT Fr g, MO S, BVIE T AR Y
MY R REYEM TS R BRI R R IR
MHERE AR BT B (5 %,2002) . EXTRAE
W EBMA HEWMARE, TUD{CFHHEE
WA AT (R0 % ,2004) . Sharma % (2002)
05 & H % (Amomum subulatum) IF R P AR E
TEELN (Alnus nepalensis) FRIFEE B A 0
gitk, MSWCRBEZRNER, A —LEERE
B B A FE AR 5K (RO AR 585 20040) F08E FTE Bt
B bR R A R A8 b b R A B R (BT 7R 55, 2004b)
MEMENR . ZXE - RAG BT ERFEE
RIRM T H ) SR B 28 4t DL RO [] B R R A i
BN R T A Y Y R B AR AR BOR AL ) AR R B
M, BEEARBRER T RS A A X R A2

AR,
1 HEHREFREF &

1.1 HAAEHR

WFFT I OL T L MG R TR SR B IE M B H I & F
A BRHEERNLTEMX , NERMN, FIEELH,. B
AEBEReEHEML,. EHRERZS”, aFLUEH
BB R, ERE RN L ESE FFHKE
11.9~21.4 C,4FHBE 1 201.5~1912.7 h, 4
FHEEEN 953. 4 mm, EERKEBIHEXREKR
—fEU L. FRHMETIBE 82%~86%. BT
KHTEBER, HEEELSHMHE, NBIK 105
~3074 m WEEW L RRKFE WK BHE
ZERE G AR I B R R AR L T B
M CF EE97,2002), '

ARV EICR 5 A EE, WAL T Bt 4B 43 7K 1%
ERXRARRIFEHWKRES., KESHUTLVEER
4L &R (103°14'~103°26" E,22°48' ~23°01' N), &5
WK 2597 m, BRIEHR 30 m(zZHE LT HKR
GREEEREERERZAS, 1990, AEERN S
MK ZE R, ) 3K D SRR 28, KB AN R R IR
FHEE,BE) MRATE s JE AT 28,

1.2 RFi&E
1.2.1 AR 3 5 Al oh ik BFEREER A
11 A4S, B R/NA 10 mxX 10 m, 7E R R FIR Y
RAMRPEFE RS 3 MEST R, 75
FHAEEYHESYHAR,. T REREMERE
—YREMERE B EY AT MR EEAR
FhEMEA MY FRE 7 REEIT N LB % 3 A
WRE 3 PMRDI 1 mX1 mB/PEY, AEMES
HBEGED.
L2.2 s sHreitE FFAMERZUKRES
154k A Shannon-Wiener #§ $0i+8 , AR #AF B
MEHBRHEILEMAHEE, RERKSHEER
. BEAERA Simpson 181, % 75 [ B B R
MEBTARMNER AEBKESHEERET.
HAKXH5H -
H =-2P;InP,
D=1—23[N,(N;,—1)/N(N—1)]
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30 %

Hep,Pi=n/N,RWE i PR MAMEZE,N
HEEF BAEEn NI ERECRT £,
2004; % F 45,2002,

1.2.3 #EHH BRMEKSAERED S HE
MHFET SPSS 13. 0 #fT T, AREWERZ
18] (9 3¢ Z (P 28 BH 3 B0 U3 A3 47 O vk B AT HO B

2 HXF

2.1 ERMEFEE RN
ZEEHTAFEZOY M EEFEL N (AL

%1

nus nepalensis) \ T B R 5 (Schima v.llosa) . 1 ¥
(Ewodia lepta) W4T (Indosasa sp. ) \# &t H#§ (Phoe-
be nanmu) M RE B B (Schef flera chapeansa )  Ef FE
A T ( Schima khasiana ). B £ 1) ¥ # (Lindera
nacusua) . FF PR Pk (Pruns neglecta) . 35 B K ( Tarenna
pubinercis) . 7K & B (Saurania tristula) . /> F 5 4 #%
(Cardios permum halicacabum var. microcarpum) . &
T3 (Luculia gratissima)%§,

B 1 8RITHERE YR E. BRI 35 B B A (] AR
fe iR B, H A IR R Z MRS R A B A R 23 (P
=0.033<C0.05,%% 2) . RMHEFERIRRMKO F

BWERATRREBXER

Table 1 Research plots and their relative indecies

FKER Ak Natural forest B HRAF A A, tsao-ko plantation

R K B Plot style

¥ 45 Plot No. 3 8 13 9 5 6 1 10 7 11 2 14 4 12
B Area(m?) 100 100 100 100 100 100 100 100 100 100 100 100 100 100
48 2 SR At [A] Plantation duration(y) 0 0 0 0.5 1 1 5 5 12 20 20 30 30 80
F2 FAMEFERMIEFEAHTESHR
Table 2 ANOVA of different parameters for arbores,shrubs and herbaceous plants

%5 % 5K IR BE Ao ¥y F{H P{E
Category Source Sum of squares df Mean squares F Sig.
TFHEZ YR EPE] 63. 353 1 63. 353 3.955 0.068
Species number of arbors and shrubs A 208. 247 13 16. 019

SR 271, 600 14
TFEHE BRI &l )3 588. 408 1 588. 408 5.570 0.033
Individual number of arbors and shrubs H& 1349.192 13 103. 784

BER 1 937,600 14
AR ZYRH [} 15 71, 647 1 71,647 4,305 0.058
Species number of herbaceous plants W4 216.353 13 16. 643

B R 288.000 14
BHAERE =y 43 393, 742 1 43 393.742 1.488 0. 244
Individuals of herbaceous plants s 379 085,191 13 29 160, 399

BAER 422 478.933 14

AFTE 100 m® HEH N, FFE R W HRBE 15 37 Bk,
ME2Tm F—HFAKER, FREEEED
73. 3% ; MU RO R4 B — ), T B R B0
ZIOK, BPIE ¥R HRBERR, ZEFEHERE
20 0% ; BRE=E O E)FERKEBE RS ZE
104k, B EHE 40. 0%, ENFOE B R 2 X
[mFEE TR EIE Y R, 278 FH R W s e A%
FEESRERARATERREDE —EEHB L,
AR E 40. 0% ~50. 0% M X e & By 7k E .
BERMEEES S F8  HRMAFTEREEHIE
K(20.0%~40. 0%, thiF BAVERIHI N T e # 2
ROEMTBFERBRNLERLEESRERKLE

HMPHNER., ERRTEFEENEZEBETRE
(FhHEEtE) 12 SRR B R M B FE R 22 ] B AR B
XFERFNERME, CHELETHEREAH
MREMHEHREER XRFEEEEEZEBEX
BHHFAEELERFRE-TREAFERERKNK
Vo RMEERORANITERPFPE 100 m?
FIRE N L 13 B, BRI A TR R R
BAE 1~7 7L, B HRE 2~3 F R, F
HERZEEXNIEREYE —EWIRE .
22 ERMENRTESENEZR
HAANERZHEY FER BT HM (Selagi-
nella monospora ) . B ¥ B (Elatostema sp. ). {m 2 7E
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(Plagiopetalun henryi) . 5 H Bk (Sceptridium terna-
tum) B8 Bt ¥ (Commelina sp. ) ¥ 7K fE (Pilen sp. ) .B&
#E (Rumex sp. ) /DB (Microchloa kunthi) .\ JG 55 856
B (Dryopteris scottii) .35 ¥ (Solenia hehena) AL H
T (Viola philippica ), T ¥ B (Mierostegium va-
gane) |, BB 7K B (Cyanotis arachnoids) ., I T B B
(Hydrocotyle nepalensis) 27 (Oenanthe sp. )5, B
FEEYEHTARE, & ERRERUT

1.0, =—BRE¥ —— FHEEEE - 100 E

| —a— FERHE  —x— SRR s

£ 08} 4180 &

o L ] o

& 8

§ 06: J 60 é
2 .

S Eoy

g 04 4 40 i‘\s
H ] ]

0.2 ¢ {20 ﬁ

F o< XD L f

0 _->5-</ X X e | 0 ‘g

0 0.5 1 5 12 20 30 80
B RMAERTE Planting time(a)
A1 BERFhEat R X SRR R
Fig. 1 The influence of different aged A. tsao-ko

plantations on trees and shrubs

600 - 100
g — o B 4 90
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& 100 120
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TRMIERTE Planting time (a)

Bl 2 FRFE e X E R R
Fig. 2 The influence of different aged A. tsacko

plantations on herbaceous plants

BARELAERKRBTHEMEANERNXRAFAR
F(P=0.244>0.05,% 2), BfFHEER 20 FHHF
WMHNEAEYE 6 f# (B 2), HEEZERAT
80 LA L, BRI 102 py#E 4 (0. 5 ) EAY A
19~20 M, BB R TRIE . EREHREKNEHES
WEFTFHEERE R R E 2,

HARMBERMEERHORAMARN O )Y
BARA 74 #R/100m” R FAH Z 4], FEE T HEEHE
WA AR S, EAKK R EE ME
410~517 #&/100m* , IR R EMHER B £ R
EL B , 5k 5 40 A i A 10 A 4 X 3 B8 AR Ak B ok Rk
F 7 (Nichols £8,1998); HIEH =5 (5 ) BAR K

AR RIBREE 48~285 #/100m® Z [B1 3, (B 5 #4
F#T7E 100~200 #REAEF) .
2I3IFEEMEXEN SHMEH

BERET S EENTERSHAEEBEHERA
REG/NCE 3, RAERFHENN ZEY M EHEER
AANEER . HhERMIENE 30 FRHFER
Shannon-Wiener $88{H 0, X R E R M T — B
HEEFREYMEHERE — HREVYFHE
N, BLIZAR L8 3 T\ 9 B BE T B B R b A b B
FERM. XEYMATHRTHEERAOKBSRZ
BEEREN EENMYIEE HPERERANEL
JRAHYIE .

KRR RAR KRN FEA)ZE Simpson 1§ H
1K 0.7681, FhAHELSR 47 F —SE A BRI B0
i 0. 2266~0. 33990, 3% & B 24 76 R FF 4R #F 47 2R
A i B A J2 ALY PR B R &l v 8 06, K A0 L 5%
S BHEE R T RIEER S A K EARE RS
BB . MERERM S BERME, 5 Em, 5
FURFAEATE R F 5 FRM, EAR BN SRR
FHE T T ETE 0. 4351~0. 8062 K ¥, {H L &
ETRARRTREAZZHEREE 3,

2.5 ~—— HEKESimpsoniE

5 Al JFEE 2 Shanon—Wiener 1§44
a 2
o
E
%)
N R
)
<
2
= 1
c
<]
S 0.5
E
7]

0

0 0.5 1 5 12 20 30 80
ERFEREIPlanting Time (a)
B3 BEEBANFEREYEHERER
Fig. 3 The biodiversity index of herbaceous

plants,arbors and shrubs

3 Wik

HHREXNR, 2L EFRBE R RS E L 5
BEARBGENEENFE, AR R EERAR S &
DR B v, T F A0 BB AR B R 16 DI BR
S RE B WK IEFTEREAZ P I REH .

R ) B SR A e ] B I R R B BETE 20. 0%
~50. 0% 2 [B] A2 3y, Bk T AR 4P K R AR A 38 &
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30 #

FEEREHE 0% ~50%., HHHEHRETMY L2
FEAR T — & B BRI EARE Y M AL #
HR,EAXRHMEFENEEZEXR, 5 —FE . EHE
FHYOER AEENRRTRARTE  FEHE
YRS E EARRE S RS RAER KA TE
B GBEEANTERERNEMAEFFHENIRE®N
EETHERE (GON ) » A Uy H 75 B B SR b N 3F B
IR ARG E , [B B S B st B2 B T R R AT
T, FRITEZHRARLE N ZEEWEYEAN K
RLUEEmMEE, FERLEHAELLEH— B
REFBHE. H%RESEIT AN SR ETF
R AR KA EX A E SR T A SRR, B
BEWTRANNEREF MRS ANLEYHNE

P 55 5 B PRl T BE R W R SRR U R
PE R T BE BT PR IR. FFARBHREBIE 2~4 B2
) sh, By R e 1~ 3 Fh 2 8] 9 3, (B #R AT AR T
KARMREIKF . B R B & R AE AT 1] B S, TR AR
MEEAE A, AMRIEEEEREKNEE .28
B RRBRERDCENITARKRE . FTFEARBREMY
FpECCE RAE AR B AT 5 4F 2S5 7E — MR B KF L
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T HERR AR R Y 35 B I EAT AR AR R A ST AR
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YE R R R PRI BH MY F, LB B B R P B —
EMFHEREE, FERYHEHBRRE—  FER
Shannon-Wiener 38 8 FEA%, XF T JZ W) Fh ZRE M
kT IE IR AR .

Fol P B 5 246 47 0 — 4R AR L B AR 2 ) Fh RO BR
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MEMKEHA R —TREE. EFMEERS £5,
BABERY R EE 6~ 12 Fhzlal g s, v A K &Y
YT BRPFE TINR T HA Y R EIEF
AR, BT RT AR B BOK AR T A9 5 Sy B R
K, BER TR E B E — LY M ARE K.
FREE G F), BA R MR ETE 100~200
PREIAZS, EARNEHEEIEROLET A B TR
RETE 0.4351~0. 8062 /K, (HIE WK T REKM T W
EARZEEER. RERR. IREARSNA
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THERRMEKRTE, R FTREZEERY

FEIE R FFHEXT IR E B 3 B, {18 B AR ) AE Y FE AR X
REMNEEMTSEAAGTHEEELHENEZ.
Nichols Z(1998) MR B &, YEEEMYFEH
1 B8 2 A A T 2R /N B a2 T 58 Ao AR 4 O S/
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(EES,2001),
HEERREESNWE WRERAG R T S5
FERS, U IZRBA) TRE &M G, M
RESAMESERMNENEALKE, TAME
RFAERER, ERBEFTRARERFREEK
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AR BT SRR, R B B A HE AT .
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