A IR IE DR IK

JOURNAL OF TROPICAL AND SUBTROPICAL BOTANY

PR SR F A MY BN SR FENEVE SRR

EE, 2, D, R, B, B

FIHASC:

TE =27, D5, A5, M S B . 74 g SR F5 AR AR B B R 2 A AR ) B A B9 D . I ARG AR ) 241, 2024,
32(1): 66-74.

TELR 2 View online: https:/doi.org/10.11926/jtsb.4705

FRAT AR A SR

Articles you may be interested in

2y P R O A TR A it D RETER BT T
Studies on Leaf Functional Traits of Nine Woody Lianas in the Karst Area of Central Guizhou Province

PO PATAE YA 4R. 2021, 29(5): 455-464  https://doi.org/10.11926/jtsh.4328

3l U IR AE—AF A= R A A A RO AR
Annual Growth Rhythm of 1-year—old Seedlings of Three Cornus Species
P B 7 4R 2020, 28(4): 367-374  https://doi.org/10.11926/jtsh.4166

S X S LTRSS AR AR I S5 b 2y iy BE AN SR 0 R SR A )
Effects of Warming on Biomass Allocation Patterns and Nutrient Accumulations of Four Dominant Tree Species in Mixed Forest of
Dinghushan, China

PO AT A YA 4R. 2021, 29(4): 389-400  htips://doi.org/10.11926/jtsb.4325
e R4 R FNLI I A s RN 28 B 5T

Biological Activities and Phenolic Constituents in Extracts from Leaves and Young Fruits of Four Guava Cultivars

PG PR 4. 2021, 29(6): 694-702  https://doi.org/10.11926/jtsh.4416
RAICB X REGEC A Rtk S BB R

Effect of Nitrogen Forms on Photosynthetic Characteristics and Nitrogen Metabolism of Clematis
PO AT A 4] 2021, 29(3): 276284  htips://doi.org/10.11926/jtsh.4281

o] FEIDL, W PDF4


http://jtsb.scib.ac.cn/
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4705
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4328
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4166
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4325
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4416
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4281

o ARG P EFR 2024, 32(1): 66 ~ 74
Journal of Tropical and Subtropical Botany

v AR A EMBH AR T ENEYES T
w5

FEHL 270, S FHEa R Ex, Bk

(1. MUIRZEA R, BE %{i%’m“ﬂﬂft HF‘ES%BE FRAR 6100655 2. VLT AR X MR A Z0 P Rk, 1)1 YL 641199)

TS RN B AR MR A KR BRI S LA AF G, 56 7 ol i 2 e 25 Al A B il SR 25 2E (Tawcillus - nigrans) A4

BB R AR KRR AT TR, JREE L T LUK (L) B A BD) N BB & AR AE Y B (TB) [l A 8. 7B=

0.0027L2377, TB=134.99BD>3**, TB=4.35L+8.34BD-183.85. 45K H, TR LS FAELRE M B A & 4B
G TR >ZES TR AR AN ZES >R 38 . FEZNISITEL, Bl A I AIR (. RS M R HEEAEKIC R TEIRYIRH

B, SHEEFNMRERERKXZN TG RESEIIG, SR REAEKERQ.0DEE & T 7l 4 B R MR % (E

(0.75) (P<0.001), T 255 W 2% 7] £ 8 2 1) 38 AR KSR R (P=0.001)0 B4l 50 25 A ek 1) 26 i B 40 R A o DA R St 2F KR iE A

R X 25 A A R

KA, EMAIRZ A, LA MY EWEST: FEAEK: R

doi: 10.11926/jtsb.4705

Studies on Biomass Allocation of a Common Mistletoe Species, Taxillus
nigrans, in Southwest China

. . . * . . .
YUE Ximing', MIAO Ning'*, MA Rui!, LI Junyi' 2, TAO Qiong', XUE Panpan'
(1. Key Laboratory of Bio-resource and Eco-environment of Ministry of Education, College of Life Sciences, Sichuan University, Chengdu 610065, China;

2. Forest Wildlife Conservation Station, Dongxing District, Neijiang City, Neijiang 641199, Sichuan, China)

Abstract: To further understand the growth development characteristics and survival strategies of semi-parasitic
plants, the biomass allocation pattern and allometric growth characteristics of Taxillus nigrans, a typical
southwestern semi-parasitic plant, were studied, and regression models of individual biomass (TB) with length (L)
or base diameter (BD) as independent variables were established: 7B=0.0027L%3°"7, TB=134.99BD>3**, and TB=
4.35L+8.34BD—-183.85. The results showed that the biomass allocation ratio of 7. nigrans at juvenile stage and the
nonjuvenile stage was leaf > stem > haumator and stem > leaf > haumator, respectively. At juvenile stage, there
was an isometric relationship between haustoria and shoots (leaf, stem, and fruit). At nonjuvenile stage, the
allometric growth relationships among the organs of 7. nigrans were not consistent with the allometric biomass
partitioning theory (APT), the allometric exponent (1.01) between leaves and haustoria was significantly higher
than the predicted value from APT (0.75) (P<0.001), and there was a significant allometric relationship between
stems and haustoria (P=0.001). The unique biomass allocation patterns and allometric growth characteristics of 7.
nigrans were beneficial to its adaptation to parasitic life.
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FE RN RS RGE . MTEIAR SETDY), BURE b AR R S AR B SE TR,

RERVL BN B T AR, RERS WA MY LA 2R
LR H XA BRI R I e P, A E SR H
TR A KA B I FE T S R R i R C A [ e
FEWAEA RS T KA & 0 B A 2 5,
FERpEAS T, WRAKD . THLERIRECZ IR, Y
i) T AR FL A AR RO Oz IR,
Yot T K AL oy L g i A ZET ), SR A [
I8 R A Ry M AR SCAR AL ) — i R R A i
Mo BcEie, BEY MAED R B RA —E
RGN, AW AY) RS ST 2R LO&
IR EARALI, R A LS 2y O 25 SR EL BRI 52 R
g e,

SR, R A R BB e —— S ) O B
WA ZH AR CIUE! N ZER AN
BT AT P ) A 0 R P A — ) Stk )
JUEAS10L, AR /N IR ) 2 2 B ZE D b S, AT
PR BB Y=bX* Fon(Y T X NEBSE AR, o
A5 AE KR 2D . Enquist 550218 o) 4> BkFh A
PIRR . Z A AR B RE AT meta 0T, R T
ATl R BN R 25 B AR R I A 3 ) T R
W W52 SRE AR EON 3/4, R
HZERN 1, M Fahie e, RIRRAEME S
AR AR EVRE Y 1. PR B & )
FCJ7 I, St O B 0 0 5 73 O BR 18 I 4F H AR
S5, MAREAM, R A& o e AR B
AR /INBR )R 36 R T R 2 SR 017180, H
X TR A R 0 IRC R S A A AT O T IR A
TEAR 27 A At L1581, — ey K 2 B AR A AR
B AN Z R TR EEDORSEE TS
ERARED 200, X 2 AR (WA A R T
25 A Py By T BIE T AR R L 21

GEIEASEIR ek Y/ e Saa kR SR sp LR R AR IR
Hsmg ), e R A A SRR I B R A
VIRt aEY), REREIELLI 38 M AF IRBUK 7> TC
PLERSFE TR, WRel &1 & B sl 4
AR 24, A MRS A AR AT I 2 RIS
WS AE R R BE, AT HE AN 1A B AR AR
RO, XF L AR EM R E Y E RO, — g
IRFF ARV R A Y B BL AR, 244
LR BURA S A YA A RSB S B
FREMM Y, [N, AR EERIEnS
B P RE EAEWERRD), REN G RE

Ah, FFAEEY S AR T AR EE R ED,
St HIRAE Sy, BEOIAR N EAEY AR, (HE
HIX P A EMEN AR 2 RETHAEM
VIR A AR BEARRAE DL R 5 By R RO v B2 AR
WIERREITM, T a4 & Y& i
15 20 DL S A A AR K B 4 TG 22 e R 4% 28 1) 1) S
A KR RIS D

B M-8 L B A (Taxillus nigrans) & VE L [X #H
RN, BT 2 Z A SRR, B
W LEFFAIEIH R, MR, R R ORI T,
PR LIS 1.5 m, HEFFEMEFpMIEH "z, £
I SRR S A A AR KRBT,
TR N TARRATIER BB, ASOR BBl 25 4
A o B R AR KRR AT BT 7T, DU
BB LA R iR 1. AE o B A R AR KR B
B 2. mEAEKKRE GG 7 E
w? LUl 7R A KR A A AR R, N
BRI ECENE AR AL 7T K& BT va SR ph B IR R

1 MRLRN 714

L1 WFITX ML

BIF 58 X ey B ER TT DU )1OK 22 BBV IAR X, il B AR
PN 104°4'59.5"~104°5'54.3" E, 30°37'63.2"~30°37"
66.7" N, K2 480 m, J& IR, HjE
S, AERREK L) 980 mm. XY 162 C, &
#AE A PFERES 250 C, 54 A A) PR
N 5.6 Co TrAR _ERER AR (Platanus acerifolia)-
HIl ¥ (Robinia pseudoacacia) « 7K 12 (Metasequoia
glyptostroboides) M ¥ W (Broussonetia papyrifera)=
Je B AL LAy E B,
1.2 FEAREM AL

BT aF EMBMR D —E B
T AP RO, SO B Bl R AR AR YR
LT R KB RA EWE =30 cm). 2018 4 1
H, WHGA 3R B AR FREE 80 HRAHRAMA, &
BOR K (length, L)FIFEAR(FEML 2% 5 cm Ab 19 27 A A
Y)ZET E A%, basal diameter, BD). F&0k% MY
MaF EHNORIE, SRERFEARE TR S . R4
VIR IR 45 G R BB 27 A AR 55 3 AN
Bl 4B BL(<50 cm). FREEFY B (50~100 cm) AT,
AR E(>100 cm), FEAE N 291 30 AT 21 ).
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WREARRIH . 25, a%. RSz RA Bsg)S& R
S, fERES 75 CCHEERMET, RIS E T HE
THHEHEAYE .
1.3 EMERFITE

2B W) & (leaf biomass, LB). 4% & (stem
biomass, SB). W #% 4= ¥ & (haustorium biomass, HB)-
s (fruit biomass, FB)Z A1~ A W) & (total
biomass, TB). W44 7L L il (allocation ratio of
leaf biomass, ALB)=LB/TB; 24 & 4> i LL 5 (allo-
cation ratio of stem biomass, ASB)=SB/TB; W #3-E4)
B B (allocation ratio of haustorium biomass,
AHB)=HB/TB. T EMEIRZ LR T A ENR,
H R ZRATAE IR SOK 7 AL ER AT 5 S5 Thipe, &

5k b ey s A0 A S 1 PO AR (e L, H/LSF)EROR,

H/LSF=HB/(LB+SB+FB)], {E A “H 44y
“¥ 76t 4= ) B (shoot biomass, SHB) 3t 45 41E ) S k.
1.4 B|HGTH2 7

THEA ST AEYENTCLE], X E-—A KB
i B 18] LA K R — 88 B AEAS R AR KB B R 2B ) =
53 EC L9 347 B IR 25 75 22 53 BT (One-Way  ANOVA)
FAF I LSD 74347 % 5 L (B3 MK TN 0.05).
XA ) B RN R N bR —— K B RN B AR AT
BRI, FFE SR M AR . NI
R R e o e N A= = R R N Ny NN L2
BAERKKR, HRFRBITRE y=bx X H A K
KAMATHIR, o HFEAEKIRE, TR
BN R, B, 1g(y)=alg(x)+lgh, Hodx Fly
RN R E AR RS E R, 1gb FoREIE,
a ToRFPREKIBED . KA ARE 50BN Hi%,
FIH A SMATR 2.0 (Standardized Major Axis Tests
& Routines Version 2.0)1T 5 [ HRR,  HERRPRE
51 1%E5 BEMEEZEEKF 0=0.05), F LA KT
BE AR S A K (a=1)ib 2 il AE K (at]);
RIZEL RN g DA K 2 A 25 2 TR 1) 3 2B K R 2
A 43 BC B V0 BB B AT b AL, AR R 15
FE B KIS, SRR EM. ZHLE
B FHIRME I i AN [a] 53455 ) SPSS 26.0 58,
f# F Origin 2018 #AHER.

2 SRR

2.1 BMPIREFERNEYERR
BB R A AR AR K B N (7747.1) em,

L 25 WA SR SE P 3 A 1 43 0l D (42.0+8.3).
(104.0+£28.1)~ (12.7+20.9)F1(1.2+0.4) g. 4373 LK
FEAEA AR, DAEVENNTEHITUE
(F 1), B EE 5 bR [m] I 77 R AR ) 40,5 RUR

ks

1 BRI AR R R

Table 1 Regression models of biomass of Taxillus nigrans

EYSEEi] e REL (RY)
Regression Coefficient of F P
model determination
TB=0.0027L%308 0.925 650.9 <0.001
TB=134.99BD333* 0.941 1246.2 <0.001
TB=4.35L+8.34BD—-183.85 0.676 83.6 <0.001

TB: MAEWE; L. KE; BD: 7%,

TB: Total biomass; L: Length; BD: Basal diameter.

2.2 EHEIREFEEYMERHE

BBl R A A A A KB BE RT3 H/LSF A
0.18, M. ZERING 287 ¥ AW & o e b 45 2 5 R
41%- 45%H 14%. FHorr, R4 E R
B 5 3 = T AR (P=0.03), PE Z A 86%. %4
HAYE ST AL 5 RECH 34.14%~57.14%, )
as R T LA )28 7 R R R (57.14%), T i
A Sy T LA AR S R /IN(34.14%) (3R 2).
2.2.1 AFEAKE B R Ao

AN F) AR K B B B Bl SR B A A TR AR )
BB LU AEAE B2 2 7 (P<0.05), EWE ) Ei
FBA 2 Bl —FITELESBY B, AP 43 Bie b o>
>IN AR (P<0.05), BRI A& 70 e LE (58 %) i 3
AT ZEAR A, WA YR B L R (18%); 5
— PR E AR AR B, AR A3 T b O ZES >
A (P<0.05), BPZEFm A4 & fic b e s (9 N
46% 1 65%), WA E BRI E 20%
A 9%)(F 2, Bl 1).
222 WEEYES BN

B Bl B A A AR ) T LU B A R A
WINRIH A F AR EREE 2, B 1), Sa8EEE

BT AR KR B 2 5 B3, Hodi AR
VIR AC L (27%~54%) TEZNRE I B o5 Lh e K, B
TER A FE (1) 38 0 2 2 3% PR AIGEa #5(P<0.05), 2549
L (28%~65%) TE B MA & e s, BEE A
PR A 2R 2 B i #(P<0.05) . W Y E S
B LU (8%~18%) 7E #J1 & B B AT 8 i B 1] G ¥ 2% 72
. B EE T RO B, Bk ERTEES.
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Table 2 Biomass allocation ratio in leaf, stem, and haustorium and H/LSF at different growth stages

KB B L7/ vy aa I ON| B/ME FEA R T4 bRk 2z A5 R
Growth stage Biomass allocation ratio Maximum Minimum Sample number Mean SD cV
4ike ALB /% 0.73 0.29 29 0.54aA 0.12 22.22
Juvenile ASB /% 0.47 0.10 29 0.28bC 0.1 39.29
AHB /% 0.37 0.02 29 0.18cA 0.09 50.00
H/LSF 0.58 0.02 29 0.23A 0.13 56.50
kit ALB /% 0.65 0.25 30 0.38bB 0.08 21.10
Middle-aged ASB /% 0.67 0.24 30 0.46aB 0.11 23.91
AHB /% 0.32 0.04 30 0.16¢C 0.08 53.33
H/LSF 0.47 0.04 30 0.20A 0.12 52.17
e ALB /% 0.43 0.11 21 0.27bC 0.08 29.60
Mature ASB /% 0.85 0.48 21 0.65aA 0.09 13.20
AHB /% 0.16 0.01 21 0.08cB 0.04 50.00
H/LSF 0.19 0.01 21 0.09B 0.04 44.44
EEON ALB /% 0.73 0.11 80 0.41a 0.14 34.14
Overall ASB /% 0.85 0.10 80 0.45a 0.18 40.00
AHB /% 0.37 0.01 80 0.14b 0.08 57.14
H/LSF 0.58 0.01 80 0.18 0.12 66.66

ALB: HAEYEFELLL; ASB: 224 M85 HLLE; AHB: WA A48 5 BELE; H/LSF: WU L, BUREAF R, /NG F R 53R B — 2 5 AR AE K B

[\ 5] — A BEAS IR 35 B (] 22 57 1 % (P<0.05)

ALB: Allocation ratio of leaf biomass; ASB: Allocation ratio of stem biomass; AHB: Allocation ratio of haustorium biomass; H/LSF: Ratio of haustorium to

shoot biomass. Data followed different capital and small letters indicate significant differences among different stages of the same organ, and different organs at

the same growth stage at 0.05 level.

[ 11 Leaf M 2% Stem I V£ haustorium

100

A=A ]
Ratio of biomass allocation

Falits i e
Juvenile Middle-aged Mature

HK BBt Growth stage
1 BrHEUR A A 2R R SR A B FC L. R — A BN R
FoR #5743 (P<0.05).
Fig. 1 Biomass allocation ratio of different organs of Taxillus nigrans.
Different letters upon the same column indicate significant differences at

0.05 level.

FREAR B ) H/LSF 18.(0.09) & 31K T 48 i B (0.23)
S B B (0.20) (P<0.05).

2.3 BEMHRFENRBEEK S

PR B Bl FF AR S B B S ARSI B B
(HP R SO B & A B TR AR KOS R, FRAT
X & E AV ERAT T bR AE R EE AT (EEEAR
KB, SEEAYES SRR EEEDN
FEAKKREER 3), H, Z-LAEYEREREK
FRE(EARIR) A 1.169, B3 KT 1(P<0.01), H
BEETH-BAEYE. WS-SR A K
H(P<0.01)o MF-EAEDE . Was- B A EIA LR
AR a=0.89 (P=0.363), #REZE/NTF 1 (P<0.01).
W 5 v S ) R B I 2 1) £ ) S B 5 (P<0.001),
T AR & BT A E.

TEAEL RS B B (Hh 8 Rl 2B B, AN TR 88 B )
BEFTE Rl AE KRR, WA RAKIRREEK 3,
Kl 2). -2 Rl KK 20 AYRIRIE N 0.738 (95%
BHIEX [ 0.672~0.810), &FH/NTF 1 (P<0.001), %
w5 S B - 2R S AR KR R
18 0.75 J6 i 3 2 5 (F=0.118, P=0.733). X8 7%
e () MR EE REAEKKR, HEAEY
EIMKH RN T H PR, (2) M52 0T
BRI, 5 R E R R 2 R A K
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Table 3 Allometric exponent and isometric test of Taxillus nigrans
KB . » 95% % {=[X i FTi SIS Isometric test o
Growth stage Y 95% ClIs Intercept F P Type
Refk LB 0.99  <0.000 0.885 0.862~0.909 -0.26 85.90 <0.001 A
Overall TB  SB 099 <0000  1.169 1.144~1.195 ~0.63 200.20 <0.001 A
HB 0.92  <0.000 0.915 0.857~0.977 -0.81 7.28 0.009 A
E[RAits SB LB 0.90  <0.000 0.738 0.672~0.810 0.25 43.30 <0.001 A
Non-juvenile SB HB  0.62 <0000 0728 0.611~0.868 ~0.23 13.40 0.001 A
HB LB 0.71  <0.000 1.014 0.868~1.184 0.49 0.03 0.862 I
4 Juvenile HB SHB 075 <0.000 0.931 0.764~1.134 0.69 0.55 0.467 I

o FHAEKIEEG TB: MAME; SB: 224 E; HB: WAREWE; A: REAK; 1

CEEAEK. TR

a: Allometric expone; TB: Total biomass; SB: Stem biomass; HB: Haustorium biomass; A: Allometry; I: I[sometry. The same below

o 4R B Non-juvenile stage

o Yk BB Juvenile stage

A
30F
a=0.738
R =0.892 g
25F  p<0.001
Piyyy=0733 '
20}
g g
=) =
1.5F
1.0F
L]
0.5 1.0 15 2.0 25 3.0 35
lg SB
25) €
a=0728
S0k RP=0620 >
P <0.001
s Py, =0.001 .
o =]
jani «n
of
= 10} 2
0.5}
L] ) °
O -
0.5 1.0 15 2.0 25 3.0 35
lg SB

[ ] 95%&{Z X1 95% Confidence interval

30| B
S a=1014
R =0.705 .
25F p<0.001
P 34 <0.001 *
20}
1.5F
1.0F
05 1 1 1 1 1
0 05 1.0 15 2.0 25
lg HB
197 p
s a=0931
R=0.746
P <0.001
LT P =0467
0.5}
0 L
-0.5}
o
-1.0 1 1 1 1 1 I
-15 -1.0 0.5 0 0.5 1.0
lg HB

2 JELhI BT (A B 1 O)FIZhI T B D) i AL KK B e ar REEE Presiais Prestt: RHEIM15 0.75 11 (22 R B 1

Fig. 2 Allometric growth relationships at non-juvenile stage (A, B, and C) and juvenile stage (D). a: Slope; Piest 34, Piest 1: Significant difference of slope with

0.75 and 1, respectively.

PRI — 3. TR AR (B 2: B)EIARIER R 1.01
(95% B 15 X [A] 0.868~1.184), 5 1 J i # 2% F(P=
0.862), 1t B LR 28 A2 W oy ol 2R A AR Kol
TR — 2, P B E Al Kot R, K- a8
FHEA KB 2: OFFE 7 0.728 (95% B A5 X1/ 0.611~
0.868), EE/NT 1 (P<0.01), WasAMER Kk R
AINTZE PG THR

TELNRE I BY, Was ST 25, R ED

21K 2: D)EARER N 0.931, 5 1 LEE ZHFP=
0.467), KU S 0] 2EEE K, 67
HA P PR S5 R A KR R
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By B AN B A R BOAFAE 2 25 22 5, AR 35 AR A
Yo, BHBER AR B IR A DR R
M, HAWESRFEEEAS 8 FRAEWRAHLLZ
Ab, SCRZFAEMEYIRIMARE . FELRe I B, AR
Ve sy Fe b ) 25 v T 2R, AR O
AAM>ZES 28, XFh B S Tanaecium tetra-
gonolobum R Dioclea violacea %532 A VE 1) B A HE
VIHE R I B AR ) o o e — 2, mTRg R A
KA BT T 5 2 KRR BV R 2,
AR OG5 T A 0 AR L AR B350,

FE T R R AT B =R A W oy T b 1) B 2 v
T FIR B A & X SRR AU AT
AU 3BIZE 4k 2 AR A ) 25 AR W) & 4 B ARR R B A —
Ftk. —J7mH, WNTREFEMYNE, FERLE
K5y TELERAEE TRV B ) £ 2RISRl B2
EABRBUC BB E TS o0 T2, Bmi ey E
73 E B ) TR AR CR BB BRI T RE P 5
—Jit, X TEYm S, EYEAETHAIRA E
A A B RO B e g g R Y, X T e 3
By BM RS A A S T AR 2R
P e o

IM=F& LY B R A AR (B ) AV &
SyRCTT I A, AR R R L], Py
AR Bt A oy e e B v TR (B Rs), 31X
525 LEMEW) Odontites vulgaris R Euphrasia minima
ARSI A E B T IR AR A R —
BV, HOWR A AR AR AR B b o EEAY
14%. [R]IS, B 2R 27 AR R e B Bl A 488 KT 2
FHREIG, BB BIME N 018, LT R bk
(Nerium oleander)55 13 FiE 75 A2 M E AR AR 7t Eb
(0.46)P7, JRB T A LA A B A E
R R B 2 TR AE D742,
3.2 FHEEEDARSEREYMENFERERKKR

BT, FELNRSHT BB A AR A8
A 2ERERKKR, BREREMR)SHEE
(. ZHRSDFEEERKNRE, #5767 Bice
WX B . 1 517 AU 10 f - 42
4R B B el [ 52 45 AR KO0 BRI ATE 45 18— B
FEARZR BT B, S 2R R A KRS Sl o B B
WHITIE T 52 257, BWEZNBRETEYE
MR EE® THAEYMERRR, 5670
W R T ARG R i AN 2 R A KR R R . R
M0, EARGIReH B, S5 A 1) mdl A AR B 2

e T TG, R A 2 T ) S A AR R I T
TRIME, UiWIFELRRT B AR KR s T IR, 1%
S5 SRANTFF G 7l 73 T B A0 7 A 4 e B B T iR v 1)
XA A B RS AE K R e R/ HRF R
WIAE T SN IR B A A 28 TR S AR KR BUE 5 7
RS B BEANFF A 4518 . Poorter Z 3 d@ it
XFAER 1200 RFTEIH) 7387, 1S5 A KR4
BE T RIS T, E SRR ALK
FRBCRE S T HNME . thah, BRERSSEHINE 7 i
15 FE LY (Rhododendron spp.) 7 3E AE K E AT 1 72
IR, ARSI 525, DL R ZE 2 [H]
BEEFEAKKR, MAFERAKKR, &N
5l A KRS R AT E

P LA MY S, IR0 28 B A AR
KRS HREA TR G R AT R B %7 E
TRV W 8 35 A A0S B AR A7 SR o AT T,
TE AR 41 % B B 1 6 e B R A AR R s ARy C e
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