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JIZE K o 8 b AR R P IR AR S G (F ) s TS S8 H6(F ) « B K P8 G(F ) B PSO HL AL B B TR ( pep ) HORNIH] 25 52
e h W3 (p< 0.01), PSO B AKJGRESL A% (F PF,,) « IR 5 ¥R 562 H( F PF,) FEEG A8 K 2R B0 NP Q) ¥ Fi (] 22
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FEHRE 1 22 K, T S B o't B K98 J6( Fe,,) A1 PSO J6 e 3k 2% ( Fe P Fe,, ) IR IR 2257 AN . 3 PR =R #0 P T,
WUE H1 WUE; V- ¥{E 3551 3 Bl gioRHE 4, YL 22 RHE Y 106 & e 0 5o, SRt o6 BERUK 2 R e o S BRL A
(¥ FPF, FPF,\ pg~FePFe, FOGHER KR q,) PR T ARZEE DY), AL BHEY) NPQ B, W H PSO (1
70 PREBURE 7 TR, WA 5k b B S B e S A HLMI I BT . WFSRIE R W 3 RIS R M0 3 B R M 2 IR S 2
PSR R AR, WA —RHE R A BOEE R BT . Mo TR, 8 R H MR A P, 5T, T, Hg, FP
F,, 5FPF, . g 9 FePFe, \q, GNPQ ¥ 24Kk W& IEAAK (p< 0.01), P, 5 g, BRF IEM K(p<0.05), 1 T,.g, 5 WUE.
WUEi, P, 5 pso, »so 5 NPQ, Fe,PFen 5 q, JNPQ ¥ AR 2 2 511K (p< 0.01).
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Comparison of leaf gas exchange and chlorophyll fluorescence parameters in eight

broad2leaved tree species
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Abstract: The gas exchange and chlorophyll fluorescence parameters in leaves of eight broadleaved tree species including Magnolia
lilflaa Desr., M. grandiflora Linn., M. denudata Desr., Prunus mume (Sieb.) Sieb. et Zucc. cv. Meiren Men, P.
mume ( Sicb. ) Sieb. e Zucc. f. alphandii (Carr.) Rehd, P. persica (L. ) Batsch. Var. rubrdpleé2na. , Chimonanthus praeca
(Limn. ) Link and Lagerstroemia indica L. were detemined under field conditions. The results showed that there were significant
differences ( p< 0. 01) in the net photosynthetic rate ( P,), transpiration rate ( T;), stomatal conductance ( gs), water use
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efficiency ( WLE), intrinsic water use efficiency ( WUE; ) among eight tree species. For the chlorophyll fluorescence parameters,
the differences in the initial fluorescence ( F,), variable fluorescence ( F,), maximal fluorescence (F ), quantum yield of PS0
electron transport ( 5pgy ) were significant at p< 0. 01 and the differences in potential efficiency of primary conversion of light
energy of PSO (F,PF,), the ratio of variable fluorescence to initial fluorescence ( F,PF,), nor2photochemical quenching
ooefficient (NPQ) were significant at p< 0. 05. These results indicated that the efficiency of primary conversion of light energy of
PSO and its potential activities, the quantum yield of PS O electron transpoit, and the potential capacity of heat dissipation
differed significantly anong tree species. However, there were no significant differences in maximal fluorescence in light adaptation
(Fg,) and actual efficiency of primary conversion of light energy of PSO ( Fc,PFc,,) among eight species. Comparatively, the
mean values of P,, T,, WLE and WLE; were higher in three Magnoliaceae species than in three Rosaceae species, indicating
that Magnoliaceae species had higher photosynthetic capacity and stronger utilization ability for water and light energy. However,
the mean values of F\PF, F.PF,, 0, Fc,PFgn and photochemical quenching coefficient ( q,) were higher in Rosaceae
species than those in Magnoliaceae species, indicating that PSO ofthe formers had higher capacity of heat dissipation and could
prevent photosynthetic apparatus fiom damage by excessive light energy. The results also suggested that the chlorophyll
fluorescence parameters differed little among species in either Magnoliaceae or Rosaceae family, indicating that species in the same
family had similar leaf photosynthetic capacity. Correlation analysis among photosynthetic parameters showed that there were
significantly positive correlations between P, and T;, T; and g5, F\PFn and F\PF,, psy and Fc,PFenm, ¢ and NPQ (p<
0.01), and between P, and g,(p< 0.05). However, there were significantly negative correlations (p< 0.01) between T,, g
and WLE or WE;, P, and 55, pso andNPQ, q,, NPQ and Fc PFg,.

Key words: gas exchange parameters; chlorophyll fluorescence; water use efficiency, Magnoliaceae; Rosaceae; broadleaved tree

species.

YDA VR 53 T A A I IS AR A S 3 DT AH DG, BEAT A G RePE 5K AR PRI 0240 A
(R o B 35544 25 I ML AT 200 A U oK, Bt A5 AR AR A 25 IR e AR ) e, i 48 X A s T
DLSEILLERT A 1 IR 2 5 R 1S AR i 72, BT R i S B LRI g s ko o R, o Sk
ACHRN S 227 M 38 BEAR )2 N T 06 A A I WLEE R P boasdi A= B4 P0G s g T0I &5 7 18 PR R
FU IFEAS T R

FE VGAL F M X P K B D, s BRI, KA 2 Y W il AR S R SR B KPR I e R 2R
(Magnoliaceae) « %7 £} Rosaceae) - it £} Calycanthaceae) FIl T i =% £} (Lythraceae) FE47) A& T EE [ Sk F [l RS
AR, A0 A FIAE AR DA Ik 2 IXGTOMRIR B vh v A T B A . T AR, 3K L RHE ) 1 e 1R S X (1)
% ERAL R BRI . LT, LR A% R 2 2 B R B EE T 2, (o HEAE AT
FRIEE AP T AR A AR P PRI SR 25 5 B Z P9 " o AN DA 8 Al gk W A Sk S AL, S o e
ARSI 228 9O SHUHATIGE , PR ANEI R 6 A2 BURRIE JR o3 AR M 1) 22 Sk, 15 Ay ix s
PR ALE VY FHLDX (R 2P A (LR AR B, I 0 74 S OB A/ E SR G R 5 d R H s S 2
1
L1 BFFCHL A AR

SIG M Ve BRVG A7 1) R 27t K OREFIIE ST T A8 AR 37, MBI 318N, 108015 E, 4K 5
450m. B 129, BN 10e Bl 4 143 e , 4 H I 2 163he 414 BER & 635mm, Ho 1 51% (1 R
WA TT 7~ 9 A4y, JTERE W 2284, JE BRI AR R AR XX AR,

1.2 HHYAEL

8 Pz i M K 0 45 3 Bl K 22 B} (Magnoliaceae) f 4, 45 & 2% ( Magnolia liliflora Desr. )+ )~ & 22 (M.

grandiflora Linn. ), 5 >%(M, denudata Desr, ). 3 F'#% 15 F} (Rosaceae) 47, 9¢ AME[ Prunus mume (Sieb. ) Sieb. et
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Zucc. cv. Meiren Men]+ ZIAf[ P. mume (Sieb.) Sieb. et Zucc. f alphandii ( Carr.) Rehd] 4L B[ P. persica
(L. ) Batsch. Var. rubr@plena. |, JlEH L %) ( Calycanthaceae) fifi ##[ Chimonanthus praecox (Linn. ) Link ] A1
SR} (Lythraceae) #4145 ( Lagerstroemia indica L. )33 Ay i A Al B4 AR 37 ¥4 W 1 70y 336 b iy (] oo
PRAE E AR I 1~ 2 a AEAERERTE, Gk TH A P A 28K S, 785 60 em, 45228 37 om, 1 2647
AT ER AR B V0T IR AT A AR R R, KO AR 3, AER R IO JECE IR A 3 R,
IR AR R [FIAFE A, ELk 25 o R e RS A — 0, R SRR R et 22 B T PR ek B F et (R )y Rt A A R i, 3
T R A, JE P 2B R 44 DAORAIE I 38 BEIR JEAE R — A &, W8 MR AR AE K A FE AR . S
F2004 4F 10 H FA e, S pRp EAEIE 6 K, AN TAEE S 3 K.
1.3 MR SR A S

FIF CIRASR B8 MR B5(PPS, UK) T-9: 00~ 11:30 I IIIE [ SRS AE TR 8 Bl 4y ) 1) AR AL e 2
B, PSE I ST B 3 m R R, T G, 2 N 0. 2 dm#min |, AEA SRESE 2 min
JE Ao 1 SURE A A% TV it ) BRI el 7643 T PR vl 3 EA T A4 DU, TR PR 4005 3 b, b AL 4
AN, A TR 2~ 3K MGE S50 B HE: LA R (P, LmolQOx#m *s ) L ZE I (T,
mmoH, O#m s ') . AFL ¥ (g, mmolH,O#m s ') L[] CO, WE( C, Lmobmol ) /S %R TALHE: o &4
XU (PAR, Lol photons#m s™ ') K Q0, #EJE( C., LimoBimol ')« KU (Pa) VI Ta,y € )« HHIE( Treas,
e ) A UMD B2 Rur, %) %%, M4 Penuelas 21" LI PLPT, 57BN /K 20 FIFI 23 ( WUE) , LL PPe, 57
FE7K 3 A 2% (Intrinsic WUE, WLE;) .
1.4 mHEg RIS H e

FIHI i 1= 22564 FMS 2. 02( Hansatech, UK) T~ 9: 00~ 11: 30 ISl HAR S T 8 Tl 1) - 416 5%
WIS AP B4 T ] BH I v 78 3 R0 I v SR AT 35 A4 2, TR R AR 45 3 K, A A A il
1A, B TS 2~ 3 W EME Y E AR KA AR (0 L T I8 RS DO (F s ), A I S 35 ik
I35, B 5 B —> BRI (5000 Lol photonstm *s™ ', Bk oftiit [8] 0. 7s) , W 50 T4 K58 6 ( Fem ), [RIN KR I
WG, HAVEFES s JGWEE N 3's, FHTIFE LG 5 Jadl @t P/ Feo) o MR ERN 30 min i Jl5E
WHASE (Fo), Bl G I —AN#E I % (5000 Lmol photons#m *s , JK Iy 1] 0. 7 ), W 5E £t K986 (Fm) o 3%
Rohacek' ! AR 5701 F 250 RS0 (PSO ) it KGHE B W% (FWPFn) = (Fm- Fo)PFu PSO JGAEHZE
B (FoPFon) = (Fom- Fo. )PFen PSO LA T 20% s = (Fon-  Fs)PFom, WU KR EL qo=
(Fem-  Fo)P(Fen-  Feo), AGHEE KR BINPQ = (Fm-  Fen) PFemo M (][R FEH M 66 SR RS
AL e D
1.5 Hdisor

KH PSS 12. 0 Gevk 2 A A1n) B 2647 A1 27T 55 On@Way ANOVA Jy 2243 1, I K LSD vAidtAT £
ELAR o
2
2.1 RFEFE R A RE S EU 2 7o B

8 I AR B4 TR 25, 124 3 A Z0ME 40 Bk AR AR A ST P T g WUE . WLE, ) il ]
FEFIE M A (p< 0.01) o 8 T RN i k38 8 S B T2 50 MR FonFunFunFon pso MR 2257
WIER W K, FPFm  FyPFo F oo JNPQ IR [H] 22 53k W 7KF-(p< 0. 05), T Fem  FoPFem g HIF[A] 2557
AREGEED.
2.2 AERE R SR AL H S H L

ACERMEYI Py T, T XME T35 AR, 0 g T 5 AR (K 2) « 8 BT, SR8k 1) P, B
i, 1% 8. 08 Linol#m s ', 1M UM ¥ 3G, X 3. 26 Lmol#m * s ' o JEHME 1 T, (1. 25 mmol#m > s* ') Fl g.(68. 00
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mmobm *s ) B, A2 AR 2409 T, (0. 22 mmol#m C s ') Al g(10. 50 mmol#tm Cs ) 115 £ R 6 1%
3ANARZERMEM R R AR A R M P IR ZER AT, T T 22 718 B K FH(p< 0. 05), gs I K25
R RN ER B, 3 MR Y 2 R T Algs 2R WAEEE, Po AN3E A5 20 M 2 18] () 2557
fTE

1 8

Table 1  Analysis of variance of leaf photosynthetic parameters in eight tree seedlings
JiZ5r it ANOVA

AF & Variable

Sum of squares df Mean square F 1§ B PEKT Sig.

P, 112. 439 7 16.063 10. 780" * * < 0.001
T, 2.478 7 0.354 6. 466" " " < 0.001
g 6701. 90 7 957. 414 3. 885" * <0.01
WUE 418. 310 7 59.759 10. 509* * * < 0.001
WLE; 0.168 7 2. 400 @10 2 11.954"** < 0.001
F, 6604. 15 7 943. 449 31" <0.01
F, 9552.3 7 13793. 2 57647 < 0.001
F, 141027.6 7 20146. 8 5578 " " < 0.001
F PF 1.739@10 2 7 2. 484 @10 3 2.333" <0.05
F PF, 8.540 7 1.220 2. 84" <0.05
Fe, 6204. 29 7 886. 328 4 68" <0.05
F, 20560. 0 7 2937.14 3,925 <0.01
Fc,, 31072.0 7 4438.86 1.815 >0.05

PSO 0.270 7 3.861 @10 2 3.8%"" <0.01
Fe,PFep, 8.095@10 2 7 1. 156 @10 2 1. 417 >0.05
% 2.887 7 0.412 1. 869 >0.05
NPQ 8.834 7 1. 262 2.307" <0.05

P,: 6/ Net photosynthetic rate; g, “{fL % Stomatal condudance; T,: #5433 3R Transpiration rate; WUE: 5% 7K 43l HI 2% Water use
efficiency; WUE,: ¥ 7E/K 4 F I &% Intrinsic water use efficiency; F: #1%4f%¢ % Initial fluorescence; F,: 1] 48%¢JY Variable fluorescence; F: e K¢
Y6 Maximal fluorescence; F\PFp: PSO 5 KOG AER: 444 28 Potential efficiency of primary conversion of light energy of PSO ; FPF,: A58 5444754
2 L The ratio of variable fluorescence to inital fluorescence; Fe,: & T fe/h % Minimal fluorescence in light adaptation; Fg: F2#% %) Steady fluorescence;
Fe,: 6 F K7t Maximal fluorescence in light adaptation; 5 gy @ PSO HL 4% 3 8 T 2% Quantumyield of PSO electron transport; FePFc,,: PSO JifE
fili KA Actual effi ciengy of primary conversion of light energy of PSO ; qp: Y4k %% ¥ K % %1 Photochemical quenching coefficient; NPQ: ik 2% 45 K R
¥ Non2photochemical quenching coefficient. [ The same below

ARZEFRHEY) ) WE FIWUE: “FRIE Y & T 3R HE Y, B0 5 22 WUE FIWUE: 5% i, 290 A
MR 475 (3 2) o 3FMARZRHEWIN WUEWUE;: %108 B2 58 R2E VR 22 22 i 35, 1 3 R ploRH i)
h, 6 M e 2 BRI WLE 22 54 35, WUE: 106 Mg S40H % Sl 3
2.3 AFEREY SR RIS B

ARZERHEYI A Fo JFy M Fn ¥ @ T3 0ORHEY . Horh, T K 220 Fo S5, 10036 ARG, 58 5 2200
F FIF,, {H 5, M 290k I IR 36 3) &8k 530¢ 7 i m) Fo MIF,, Z5 AN B3E, 3 MoR2RHE YA 3
Tt PORHREAI) Fo 8] ZE 5 M) ATE B3 /K 3 MR ZRHE Y, AR K2 5 R 22 (A Fy Ml Fm 72 535
F(p< 0.05), 3 Pl ek T, LU PR S LM 2257 W, 1SR M) E R AN 3.

WAL Y ) FPF ., FIFPE, B TARZERHEY (3R 3), b, R AME) FPFW FPF, &, 720
01818.4. 524, TMZL Wk RIS, 43 7312k 0. 765.3.360.3 FIAR *2FHEY) IF) FoPFw JFPFo 72 R BIAN W3 M 3 it
R T, AN NS 2135 BKIK) F.PF. FWPF, 22 5715 B

ARZERHED P 1) Feo s Fo A Fem B 13500 RHE IR 3), o, KBk Feo FIF e i, Fs DUE 22 [8R
e, 13 NSy 38 N AR 3 AR 2R Z 7] 1) Feo  Fs MFem 22 5380 AN W35, 3 M SRk A2 TR
F, Ml Fe,, 225 YIAW .
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WA BHEAI ) eso A Fe,PF ey i@%?ﬁéﬂ’lﬁ%(% 3), o 2088k b (0. 512)%%, )0 AR

K(0.260) {192 155, RN FePFem S0 (0. 689), M5 K 25 AR( 0. 541) o HA GG THRHEMIN  eso A
FoPFem 72 518 AN 35, 3 TR 2SRHEPI AN 3 B S RHE I [ vso A1 FoPFen 22 578 ARIE B FK P

ARZERHEM I q KT ERHE Y, 1 NPQ T MR RHEMI( K 3) o HEMEIN qp Femi, R g B,
1M NP Q #¢ i, ZL A NPQ Hfie 3 FiR 22FHEY I g FINPQ, 3 Fh il RHE I @ 1) fR)22 57 AR IL B
FHAK P
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Table 2 Comparison of leaf gas exchange parameters in eight tree seedlings
SRS 5 20 Leaf gas exchange parameters

B4 Yy Rl
Family Species Py T Es WLE WUE;
Lmokm™ %#s !  mmol#m™ %s '  mmo#m” %#s ! LmolCO#mmol ' FbO  LmolCO#mmol ' H,0
K 2% %} Magnoliaceae R 7.7620.4%b  0.97? 0. 15a 51.40? 3.7%b  8.00? 0.48bc 0. 18? 0. b
TR 5.162 0.3 0.22? 0. 08¢ 10.50?2 0. 65 23.45? 1. 13a 0.41? 0. 03a
e 7.5520.43b  0.69? 0. 10b 41.4022.32  10.94? 0. 64b 0. 18? 0. b
A48 Mean 6.82? 0. 41 0.63?2 0. 11 34,439 2.25 14.132 0. 75 0.262 0. 12
R} Rosaceae EIN 7.002 0.38b  0.42? 0.07bc  36.00?2.37bc  16.67? 1. 34a 0.19? 0.01b
21 M 3.26? 0. 16¢ 0.62? 0. 1lbc  43.33?2.56b  5.26? 0.4lc 9.63@10 22 0.004c
2135k 4.1820.3%c  0.582 0.07bc  35.67?2.4Ibc  7.21? 0.52bc 0. 122 0. 005bc
3448 Mean 4.81?0.30 0.54? 0. 08 38.3372.45 9.71?2 0.76 0.132 0.01
[E ¢ F} Calycanthaceae It A 6.38? 0. 34b 1.25? 0. 07a 68.00?4.45%  5.10? 0.28¢c 9.53@10° 22 0.003¢
T-Ji 5%} Lythraceae Y 8.0870.52 1.00? 0. 43a 62.1723.68  8.08? 0. 54bc 0. 112 0. 004bc

* 6] —ZHUE S AR RN - BEARER 8] — & F3 AR A 0. 05 /K1 AN 3% Values within a column followed by the same letter are not significantly
different at p< 0. 05 according to LSD. s Multiple tests (n = 6); * * %K% (Magnolia liliflora) ./~ K% ( M. grandiflora) K> (M. demudate) 55 A

( Prunus mume) 2046 (P . mume) £ 35 BE (P. pasica) 5 HE ( Chimonanthus praecox) « 48 ( Lagerstroemia indica); I [A] The same below
3 8

Table 3 Comparison of leaf chlorophyll fluorescence parameters in eight tree seedlings

4 Wb 2 S (L= A) Chlagphyll fuorescence paraneters (relative units)
Family Species F, F, F, FPF, FpPF, Fe, F, Fe,, pso Fc PR, R NPQ
AKEF %E 86.33ab 361.67a 448 00a 0.809ab 4.252a 66.00ab 105.17ab 143.83ab 0.2600b  0.541b  0.694b  2.177a
Magroliaceae JUE 93.67a  336.33ab 430.00ab 0.778b  3.680b  66.83ab 96.00d 157.00ab 0.396ab 0.574ab 1.16lab 1.769eb
2 85.33ab 284.50b 369.83b 0.769b  3.37lb 62 00ab 118.33a 177 17ab 0.340b  0.650ab 0.973ab 1.363eb
SERME Mean 88,44 327.47 41593 0.785  3.768  64.94 10647 159.30 0.332  0.588  0.943 1770
R} Rosaccae EIN 54.50b  243.00bc 297.50c 0.818a 4.524a  33.67c 58.67c 108 17b 0.436ab 0.68%  1.065ab 2.039a
g 79.33ab  331.50ab 410.83ab 0.807ab 4.276ab 64 67ab 78.33bc  170.00ab 0.487a  0.620ab 1.375  0.828b
a1k 68.50b  219.83c 288.33c 0.765b  3.360b 52.33b  70.67bc 145.83b 0.512a  0.64la  0.967ab 1.019b
SEIME Mean 67.44 26477 33220 0.797 4053 50.22  69.22 14130 0.478  0.650 1.136  1.295
JiEHER} Calycanthacee A 84.00ab  309.00ab 393.00ab 0.78ab 3.715b  54.67b  72.83bc  126.00b 0.425ab  0.566ab 1.426a  2.135a
TSR} Lythraceae 484 86.83ab 294.83b 381.67ab 0.773b  3.519b  70.67a  114.00a 190.67a 0.397ab 0.629b 0.763b  1.113b
2.4 TP FOCE FHE S A O
Py 5T SRR FIEAIS(p< 0.01), Po Hgs B FHIEHII(p< 0.05), 1l Po 55 WUE  WUE: HIZCPESA

BEEY. T, Hg, ZMEWREFEMHRL, Toog, 5 WE WE; #J R 23 FUH G

Fo 5Fu S 8% MK, Fo 5FPFn FWPFo.  pso - FoPFem $) AR FE A, Fo 5 pso 5L HUAH
K(EK4) o Fuls o FoPFen B EENAK, e 5 FoPFen B W FIEM K. F.PF. 5EPF, 253
MG, H=F 5 g B0 (HA R, 5 NPQ 2 FHIEAK . FoPFe, 5 q, NPQ ¥ 2 ML i 3 A
@ HGNPQ M W% IFM I, NPQ 5 Fus FPFw FWPFo W FIEHIE, ME  eso AL FH T,

P,~T. ¥I5 FPF . F.PFo  pso ~ Fe.PFe, 2 AH G, 5 g NPQ 2 IEAH K (HIAEE X P, 5 b M5
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HRIEM R ZARN(K 4) o WEENWE; 5 pso ~qy TR, HE AR, WUE, H5F, BWEFEMR, 5
NPQ %t B3 Fk .

4 8
Table4 Correlation analysis of leaf photosynthetic parameters in eight tree seedlings

Fixd
Prramders P, T, g WUE WUE, F, F, FPF, F PF, 50 Fe PFe,, q NPQ
P, 1.000
T, 0.510" " 1.000
gs 0.446" 0.930" *  1.000
WUE 0.078 - 0.710" " - 0.678" "  1.000
WUE; - 0403 - 0675°" - 07187 09147 1.000
F, 0.212 0.274 0.268 0.089 0.273 1..000
Fm 0.098 0.143 0.008 0.304 0.548" " 0.768* " 1.000
FpPF - 0142 - 0.228 - 0.365" 0.281 0.265 - 0.584"" 0.060 1.000
FPF - 0.164 - 0209 - 0.303 0.249 0.200 - 0.606" " 0.013 0.977° *  1.000

B0 S 041" - 0162 0.024 - 0.111  -0.182 - 0.417" - 0.461" * 0.067 0.136 1. 000
FgPFe, - 0.140 - 0.295 - 0.210 0.190 0.115 - 0.42"" - 0.461" " 0.164 0.180 0.608" " 1.000
P 0.195 0.074 0.18 - 0.20 - 0.320 0.226 0.032 - 0.275 - 0.245 0.053 - 050" 1000
NPQ 0.071 0.12 - 0.011 0.024 - 0.010 0.058 0.312 0.324" 0.306° - 0.486" " - 0.757°"  0.519"7  1.000

*  Correlation & significant at the 0. 05 level acwrding to pearson correlation (2tailed), N= 48;* * Cormelation & significant at the 0. 01 level according

to pearson correlation (2tailed), n= 48

3

R I 55 DG RE (R AL A3t AR F B T4 PRI IR G IR 1 o 8 — 5 Y [ N, 4 Dl o ] S0 A 4 1ok
LR SR, FE A A Beks Il W i B 4 S T Gl ik . FEY) WLE & — /N B0k A 1A fli = ik i
57K THAE LUB ) R G e ARSEIRAAET, 8 P A L 2207 | 22, 22 36 AR BRAT A I | 20 2Bk
BRI P Te s go s WUE « WUES TR ] 28 57 058K 135 KT (p < 0101), $87 T AN [RIR i a] 11655 g ) KoK
G322 BOK, 10 BHAN[A) R4 % 7] — PR S I¥ 08 N.RE ) A7 AR K 220, SErh R 2R ) Py T, - WLE -
WLUE; “FIMEY) i TSR HE A, Ui B R 2 BRI 6 & g7 05, Wl 6 Re Rk 20 R s & . R
STV 5 TS 120 (RS RE S B RIEE AR E24 (ML biondii) <% E 24 (M. liliflaa) « 22 (M. denudata ) il
TEE2(M. axilliflora) FIFEEN T *2( M. wugangensis) [ G5 AEFRFE bR, 5 BRI A8 K G A3 28 (P ) I HA
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