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BRI -
ARMATARBEASEES. EKXKMXSHED
X St 58 F0 3% 43 BY Wi Bz

MEE KEAT, g

VR EBERETEIURARSEYE, e 666303; 2 hEA R AR, L5 100039

WE S THRARSEST M, S5 LR 2B 5 (Bauhinia tenuiflora)FIZE % 23745 518 (Byttneria aspera), A&
BAEYIES . SRS EIARIER@% . 35% M) L3 (FAK) KR, PIFEE A Y s R
EFERZCRMAOE W, T3 LWFRSNEEE/N . FeRii B3R, 56T MY RA B KK LM mB (specific
leaf area, SLA). Z£4:¥) & Hi(stem mass ratio, SMR)FIF-H#jnt E# i (mean leaf area ratio, LARy). FGIERT, BIFUEY)
A S RS A B T3 L E N, BA AR A YR H(root mass ratio, RMR). B . FRHEAEE
#1( maximum photosynthetic rate, P, )f1%:[F{L# % (net assimilation rate, NAR), £2-8 281 A X 4 K 3. (relative
growth rate, RGR)¥ il BIRHEE A Y1 Pmax 50 F 5 RER MIAHKEMEIIARE B E KT, [ERIRBE I Prax SSLAZ HI 2 BE R
A, TR B F A Pra SSLAZ BAHAMEAR B . 7EM R IR R0 K0T, B ML R LB FF HRGR
BERTRMSEMRRE, WL HRGRENARE BEEMX, HRGRSSLA, VM HEB L (LAR 1) B PraZ BIAHRE
ARE, RRBEURGRENARE BEMEMZX, T SSLAFAERENRMEX, RERERN, 510, SLRERER
R EARTERAS M ENEENESET . BHAGEMEH LBP T RARUNERESE, TS LMER ERAEX
RYRIEAYE, XSS T ELF A EEAE SHEHYHRES P ERRE

X KRB, IR, REWHE, AR, MRS
BRILFE, THk, WihJ5 (2008). WRHARBALSGES . ERMAARAX BRI QWL HYFER 25, 185-194.

AEEEARAERRBEZNS WML
(Whitmore, 1984; Schnitzer and Bongers, 2002),

B RREARE X AP A S E RN EERMEZ
—(Croat, 1978, Richards, 1996), E{i1—f& A RE AT

—ERNER. BT DE—-EBE LRERTE
AFEMSE A BTAL & B, TR X L RE A FHRE H
(Putz, 1984; Putz and Chai, 1987)., E A KPIRE
B, EA LB %R E (SIS ) WA EER S

BV, AR FRARERE)SRIE L (IngeE%)
NEBESTALEHENEE I, KRELEEH
ez Jy3R, T LML (stem-twiners)., Hi4E%E(branch-
twiners). %04 (tendril climbers)A & &3MiFh(spiny
species), B/ AR FHEA RN LA SMHEEH R, HHk
AE, EEHRBEATHEZREEEE WA RZEE X
B B REAS BT 5 19 L (Dewalt et al., 2000; Laurance
et al., 2001), RARFEZF AP AREBRALEERA
HAR R SFRE, XA RENF AR OFEE
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VA LB E (IR ESE ) WAL, MUBRA
E R B RINE, MERAE RN B, RN
XA IOGR T RABRADCRME R T
RS, MZER LR T HRBEREE KRRk
FIARE, BE— S 5REB RSP R EHE, B
T B R R R R hAE 1 (Darwin, 1867,
Bazzaz, 1979; Penhalosa, 1982; Carter and Teramura,
1988),
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H+(Bazzaz, 1996; Canham et al., 1996; Fetcher et
al., 1996; Fownes and Harrington 2004), —A&3E,
HYEBRN AR T, FE45REEZNAEYR DM TH
43, AR K 43 g o iR 7ERARE SRR, A3l
i EEF AR SR, RS L, Bt TS E
fEBARK M I (specific leaf area, SLA), /)
B R, EBGRLR T, YT AERE
BRIt i, LA R ERE A A (Givnish, 1988;
Grubb et al., 1996; Poorter, 1999, 2001; Fownes and
Harrington, 2004), #4F, fE—ETEE A, Nt
N, YA A KER ., HERLAT YR SR
1w, mAR4AEYE H(root mass ratio, RMR) MW/
(Canham et al., 1996; Grubb et al., 1996; Fownes
and Harrington, 2004), TEF - # R KRS, PN
SR A Yy B AR X 4B, SE MRS H X IR FK
PRI RE S . BFSE R, BEAH YIS WIE S A KR
IEFEARRIDER AN T SR AERRNBE, BARENER
U] SRR ((T 4 B fndhRE R, 2000; PR F-MBhEAR,
2003),

P FRART, BT TR AR R KRB AR R A
WA, WA R A A R R E R E N E LR
(Putz, 1984; Hegarty and Caballe, 1991), {HERH
AR N KA B AAEE SRR R, PAEFES
IR T BAFP ARAE, /AR B 0Rh—Ledf ik
(Gerwing, 2004) . FEARET FIAK T, Tt BHAR R i) 25 BE F4)
FMFEEEEERAZER, BARERFRARREA K%
RYfh+E BAEARERZHAT B 215 (Schnitzer and
Carson, 2001), FIHME A ZEFFT AR 0 2, (B
BB e W R AR SR A SR . 5 4h—
BRI, R HBIX, KRB = B bl + A0
Fi N n(Putz and Chai, 1987), {HiXFhx R T
(Laurance et al., 2001), WAMHRKIRIE, FhLE
I EIR BE A5 i K R A F & B (Ibarra-Manriquez
and Martinez-Ramos, 2002), KT, FB ARG #EEA Xt
P b e e 1 DAL R M NEI LBy NG Y % 0]
RERTFRNAZESR, BB T EIFHMB RS AR,

TR, AXBEAHEYNIREZETEENERKK
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BRI BETE ERHAE LA EAT TR BRARAM 7= B, Xt
FARFREAZEVLH SRR E LR AR R R NE
BHRE D, AP LLBRN AR RIS H K R A
WY (HH BB (Bauhinia tenuiflora)F%| 5
(Byttneria aspera)) AX 4, BFR T HEWES . &9
BB, AARSERG SRR X 0 RS B LR + 3 5%
SrHmaIRE, DA AN FAR B A 2 1R L 5 BT R A R 6k
FAMER,

1 #R5RE
1.1 BREHEARER

AR EAER ASURA R Y E (21°41' N,
101°25' E, #3K580 m)M e il bl i T IL4k, 3%
PR ENEH, —FPFHE TR AEKE4H)M
MEBAZ10 )24, £ FHRERE 1 500-1 600
mm, TZMEK 5 2FRWER 83%-87%., FFHS
& 21.7°C, HXHZ¥ 85%.,

1.2 TEHH

285 (Bauhinia tenuiflora Watt ex C.B. Clarke)
F1H 528 (Byttneria aspera Colebr. )2 7 SUR 44 H1 [X £
WRAE LM, AESHEY . FrEBEP IR AR
(Caesalpiniaceae) XEZ, &4 F#Fk650-2 200 miK
WA, HEBR X B S, WREN
FetRHSterculiaceae) KA, L4 FILIA MAA R,
248 N AZREE X IR I g i 2 A KEEARGR S
ME R, HROLHEHE, BN R REE.

1.3 ITE&itS5ME

Fi R 2R 2 Je I E B, R AR B SROEIR 5N 4% F
35% MEAMN, Lla BAREAXT I, WARKSEY
% B DU A FAR, BB MR/ —BUN ST R T
A (EF18 L), BIFEFR A FERRNFAR L 5T
VRS AR, EFRMpHIE RS54, AILEETEN8.74 g-
kg™', N %5 0.61g-kg™", £P %0.431 g-kg™", &K
$312.47 g-kg™', AN 4 58.23 mg-kg™!, HHP K


http://www.cqvip.com

P 000 http://www.cqvip.com]

PRI FESE: PR REEA RIS AR LRI HWEE 187

5.43 mg-kg™!, A K N 41.62 mg-kg™', BRNEE
10K, SR T B3RP 15-20 Bk, BRFEFTBESEY
BETARNSNE10% HEHE T HITENAERK, 14
RIG, T 20054 7 A a4 7% A 3 Mot s, 3
ANCHGRE T4 E LIRS A KL ET A, B
HBEMLNE R 15 H, 2005 4 8 AV HAMEAL, &R S
HE2MAMERE S 1 KRG o/ B 1K), K LEFRS
HFANAGARIERRE A1 K, LRBRGRERE
K, RBBRER G R E, B15KMNBENER 1K, B
IEFRHT, LR A S BET, BHAPIE—
WA, MESEALEES%,

2005477 A9 fr), #4758 1 RIURE , 7k RBENLZE
BUR/N—B R R R B A 4 8 4% 8 vk, T Bk E3B 4
HEMMEA, e, TRREYE. B ERSE
ERERNE, Mt mA A LI-COR3000M
FR{Y(LI-COR, Nebraska, USA)lIE, FREZ/37E80°C
WA HET 48 P ERE

2006 4 3 A A s U R AL T IE 5 A K AR
5-6 BRBETH 2 K WE . 7ERERI EF 9:00-10:00 ZEHK
TR 4% F, FILI-COR6400):& 1% (LI-COR,
Nebraska, USA)IE St 8 K5 6 A H (Prmax)o WU
SERIFEH500 J-s7' APUTHER 105040, ZI5REE
1B CIRIE . BORFTA 4h, T kb B35 fint
A, WEZE. HAREYETER L), 8 R
BB (KEE10 cmll b, BB 3 A L BRI
%) HMAMZRBRYRERARNE, itENTSE:
AP E . (root mass ratio, RMR)= #E / Htk 8 HE,
4= Y& . (leaf mass ratio, LMR)=M-E /#i#k 8 H,
Fri M4 Py’ H(stem mass ratio, SMR)= Z(FFE / &
&, kM (specific leaf area, SLA)= & -1 (total
leaf area, TLA)/H 8, ML (leaf area ratio, LAR)=
AR MR SE, MK/ (leaf size)= S M/ M
F & (leaf number), #Xt4: K # ¥ (relative growth
rate, RGR),%[F]{L# % (net assimilation rate, NAR),
EHH EFAL (mean leaf area ratio, LAR,), S
Poorter (1999) % Fownes fllHarrington (2004) /7 #:3 1
H RGR. NAR f1 LAR,

RGR = In#2-InW1

AT
NAR = W2-W1 InL2-inli
2-11 AT
LAR, = WW2-InWi  L2-11
W2-W1  WnL2-lnLl

HAr WAL 2 3055 1K E i R S B
(@Y ER(cm) K 8 MNERMBEARFHE. W2F1L2
43 BIA S 20 8 B R AN B R B B LR
MR, AT ER 2 KINE et E RS (d), ALK 2
WIE BIFRLI R 240 K, AIHERE TESHNR
KAEFR/MEH M ZERRLLIZS BB K (E(Valladares
et al., 2000),

1.4  ZHiHFHH

FAXUR 7 25 PG BN + 57 oAb B A R84 75X
KRR A A B A SARE R IR A B, BT IR
BT 05, A RIEEBE R 2= B, S braixd il
VARG R = MR, F—finE— 504t
HAA ARG FLSD# I TE R B EHKE, F
M ST REA t-test 358 In) Ff Xt 7 A4 1 3% 40 b B B A )
JEHR R A T AT 5 S\ 2 ) A B A SRR Y
ERHE,

2 GRE5S
2.1 FESHIE

BT B EARSL, SCHR A PR A Y SRR A
BERW, TR0 XIESRER /A1),
B D' RSB A3 N, Y 2 R EP &0 R R S
AGR, T 280 SR PR 1 G U R A AR 398 - 5 i
TARDEE TR AREADHKREERE1A),
B A HORR R, M A R B E R T
REE, M BB TSR T RE, mRRER
FEREARFRCHETRA B E2ML(E 1B), FEE tHE
ARSI, 2 B R A AU AT K, TR AR T
RN TE/NE 1C). TER LR T HM £ R R
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Figure 1

The morphological traits of two liana species in response to different light and soil nutrients

The data are means+SD, n = 4; H: high nutrition level; L: low nutrition level; | and N indicate the significant effects of light and soil

nutrient (P<0.05), respectively.

AREHT R R, BAENRREN R K/NIRRE
s . W ERR A S M mRER RS TR
K, L5750 T Hrt B  B M AR S A 3 T 3
RENSHEREAREZR(E 1D), HHEHFH
ABHBES TRRE. SLRFLT, HHEHPH
SHECBRE Y FR I3RS BT T R, (KR T RIBE
FR MRS BEOE E . ARDERM TR TRIR

BB BB (B 1E).
22 4HHBRERSK

S B EEWFMEAN YR FEGIRAM, B
A S YR BENN, BT S5PSEEAR
TEHBER(E2A), Wb %00 H £ B P

BAEYERA BEEW, HEDGEM LIRS &MGT, ¥t
EHPBAYERMAKTRRESAYER(E 2A), 634
AL BT LMRIE S B E AR (K12B), {RAN8E
BEEWFRELLN RMR fil SMR, £t T HifhEE
AEABRKHRMR, FR7EEERT, 138500
¥ SHEFAYFRMREE DN, FAEIRAME IS 5%
S EZSRHRE YR E(E 2C), FfhEA K SMR
Xof 3 B A 3R A AL B A4 R N LA AR DL A 3, SR
MSFBEF YR SMR B/, T 235740 W AU R SRR
SMR A B E & (& 2D), yia&im, BfheEd s SMRYY
BEB/N, BT LMRHREERIRE A A B EHBE,
AR RS T YRS NE YR IR H
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Figure 2 The biomass allocation traits of two liana species in response to light and nutrient

The data are means+SD, n = 4; H: high nutrition level; L: low nutrition level; I, N and I*N indicate the significant effects of light, soil
nutrient and the interaction of them (P<0.05), respectively. The legends are as same as in Figure 1.

23 HRESR5XAHED

FERX B A E BB Prac A BEFHIE M,
T L3R A AL B E R & RE (B 3A, B).
PR REAS T B R R Prnax X B AE AL BB I
PR, PELREAMT, M SRBER, AFEFE
ST EH A SRERABEER .. FMEAR Prax
BEL PR BE R R T . LR SED, PR ZE
Prax KB E R, HEREREAMGT, HHAERERE
LI AT, W LR P, BE R THIR
FER(B 3B), HRIHTRY, RRME Prax SSLAZE
EWIEARE(r = 0.93, n=24, P<0.01), i TRAR/D

RIS, MM EBEH Prax 5 SLA BIMXME(r = 0.78,
n=24, P>0.05) & P f E A Y Pra 5 1 i S BB MR
H(ERFH r=—0.716, n=24, P= 0.11; F:£ B r= 0.563,
n=24, P= 0.245)# B A LB B E K,

24 HEK&WBE

J6 R N XS IR AR A FIRGRFINARE B & {2
B, PR R T RGRENARK EER TK
FET(E 4A, B), TS OHH LB RGRA R
EVGHER, EAERRE LR R 2 H, RGRENARH
ERHREP BEKY, EARKCEERAT, HH FRF


http://www.cqvip.com

190 HEPFER 25(2) 2008
0
50 — i
o 40-II,N; |' N, I'N
g ? | B
= 0F Y | g
] I
k< 2 |
g 20H |
z |
g 10 | é
3 g | %
0 |

H L H L

Bauhinia tenuifiora Bylinena aspera

M3

Maximum photosynthetic rate

£ 000 http://www.cqvip.com|

1
15FBI |
|
12 II| |
— |
‘l_‘f’ ol :
o
t__- N #|
5 6 N
13 N |
2
0 h |

H L H L
Bauhinia tenuifiora Bytineria aspera

PR AR B RE A & SR (A) PR Kot & 31 (B) X 65R 15 437 53 B i B

BB VM + R, n=4; H: RS, L M504 | NAFN2SIRRAE, TR EXERHALERE

¥ (P<0.05), EFARE 1

Figure 3
nutrients

Leaf N content (A) and maximum photosynthetic rate (B) of two liana species in response to different light and soil

The data are means=8D, n = 4; H: high nutrition level; L: low nutrition level; I, N and I*N indicate the significant effects of lights, soil
nutrient and the interaction of them (P<0.05), respectively. The legends are as same as in Figure 1.

HIRGREZE X TFHIRAEN, R F AR A KER, A
BYMZE NARZRHAEE, HIERSRHSER
KA EAE B ER PR LAR,, B LIRS F
4 F LARy, BESGIR I KTFRK, R LR THARIR
AT, YR Z K LAR, BREMOLE ., BHESTE
REE HALAETHEREEER(EAC), JEBXIHR
BEAK SLAK RERW, RN mMES MR EA N
SLA & EW/D, B3R SLAT 8 E e F(H
4D), B3 X PR E AR RGR K AR S ¥k 45 |l 4,
HHERHF NARSRGRE B FIEHX, HSLA.LAR,
1 Prax 5 RGR Z [E) G B E ML, R NAR S
RGRZ BIFFTER FWIEMHX, M5 SLAFEE ZENHK
HX(ES5).

2.5 RIFEMER. FoONTENY

R1ERT 16 RASHTTEERE . MNERPTLL
F i, BESFEM EB P 16 ERSHPRR T B
. LMR, SMR. RMR filr} A & &R & 5 Fh&5nr
HERS B ML, HAS K TRIRE, rTEny
BIF AT RER R SRR, ESMAEY RS R
FERTYAEECR, M R AEA 880 AT Bt AT B, R

R1 FHPARNERENES. EPRSE., ERMASGHEET
WYY

Table 1 Phenotypic plasticity index for the variables for the
two liana species under different light and nutrient conditions

Plant traits Plasticity index

Bauhinia tenuiflora Byttneria aspera

Morphological traits

Specific leaf area 0.77 0.55
Shoot height 0.45 0.87
Leaf number 0.83 0.59
Leaf size 0.59 0.51
Total leaf area 0.79 0.31
Branch numbers 0.93 0.63
Biomass allocation
Total biomass 0.89 0.58
Leaf mass ratio 0.19 0.22
Root mass ratio 0.68 0.76
Stem mass ratio 0.25 0.53
Leaf area ratio 0.78 0.50
Growth traits
Relative growth rate 0.16 0.08
Mean leaf area ratio 0.71 0.42
Net assimilation rate 0.74 0.53
Maximum photasynthetic rate 0.46 0.27
Leaf N content 0.61 0.46
Mean 0.61 0.49
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Figure 4 The photosynthetic and growth traits of two liana species in response to different light and soil nutrients

The data are means+SD, n = 4; H: high nutrition ievel; L: low nutrition level; |, N and I*N indicate the significant effects of light, soil
nutrient and the interaction of them (P < 0.05), respectively. The legends are as same as in Figure 1.
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Figure 5 Correlation between RGR and SLA (A), NAR (B) of two liana species
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HYIRSNTIE S U BAER I S 2R B A YR S RCER FF
B EAE RN,
PERTAYRZHES. EYERSE. X
B EERKRSFELR AR BEKFERHE . HEYE
A R EEE). LEFEREEER WY E
REVEE, B EHEE. TLA. HAKE. A X
/PFITLMR $b, SEERSTH AR RSB PR B F K
Vo TSRS RAF AT R RUFE R /D, (U
B RRHENERZBIBE KT, HEFA 58k
S AR AL H AR IR K REVFIE MR AR AR B2

3 g

FEIRIRTS, PIFRAR BB AR BB/, ik b3 B
AT DAL R R AL A, ITTBE SR 7E B ARAE UM T A E
HERA(F 1A), FYFh SLA FI LAR ROk, i H EAH
STBER AR, SNSRI ERIR . M 2B s
BN, Bl FRMH A HEETEE TG FRRIR
JE, P S M AR K, XA EREOLBEAETELE
#(E 1B, C, D), ROLBAET, ¥R =4ERE
5L, A BRI, REGEIE JB MR Ryt
SHES, BEMEN NAR(ERIESE, 2004), RISBER
R R/ IS I K, X SiFE AR, et
EREMN R ESECRTE K, Salzer %(2005)i@ 13 %f
R BB AS R IR B R R B, (5 B K B
MR A/MERFFRE TR, HFRSEHIZRFA
AREE, AN B R/ MR A LA AL,

AR IR T, BT E MR ) RARXT
AR TR S AE R AL T T 2 b 2R 28 28 R (R ) R ()
4A), FiY RGREEMEYRE =W, E5HEEY
KZE$H 5 A ¥ (Lambers and Poorter, 1992),
RGRHAHNARFILAR IR PLE (Lambers and Poorter,
1992; Lambers et al., 1998), ZERfTNBFF, WA
KAV LAE 1, A BEAHE YA RGR FEH NARR
E(F 5). 35% JEH T, Bifk LIS KT P ERTF R
XA RKERNRES, XEHTEXNNARFILAR L
BRHEE(F4B, C); MALR T, RGRAYMEEEE

D000 http://www.cqvip.com|

A NARBIIE AR BEAMELAR I FER(EI4A, B, C)
B3, X5 Poorter(1999) BRIt 45 A0 —3k . HIEHE
B9 RGR %38 B ui b 5 3 B PR AR (B 4A) . RISEBEK
NARBEEIR 3G N TR = (B14B), BARTER 3B 17K
FFER LAR, FE2LE T A TR, (HREKMIEEAR
K(FE4C), HILEMRGREEIEIE I INTTHE K (FI4A),
PP EAEYRB IO EE SRGRZAIE BEMNIE
MR, Prax EBRTE2IER TR A(E 3A, B 5), BRE
BRI EESEYBERMRREYE, BAEWRGR,
FELKERAERY, EBIABF IR AEERNES.
K YR RIS EFEERE S Rt 54
RMEMENEEE1, B2, B 3), XafERd TAR
BEARRA RARRER, F3 5508 8RRk A
FIASE, KENFFIMERELIELARRESRRLA R
BRI R RIBCR SR, BIANTER W S — MK A FR AR,
Davilla unthiit £ 818 &K B R ik 8O RERNST
Z %(Restom and Nepstad,2004), 54k, Tyree i
Ewers (1996)WA AN HGE . F ik, 535501,
NRERREANERK ., EFASHEEYHESS
FAERMEFRSE R, Wi 8585002 B0 AR R BE A 9 43 A
HAEFEREM, AHEKSBIFHAE S, HE, BT
A HES IR I B S A0 A ) TR B A ek R
BT A B, IEE T EAEKSLA. BB TR
HEREITLA, Prax fl NAR SR BIFHE
BMEFIAR A ERFNAEPRALEESN
A FRTEAS T, R EAEYST R RAENE
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Morphological, Growth and Photosynthetic Traits of Two Liana
Species in Response to Different Light and Soil Nutrients
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Abstract The present study explored the morphological, growth and photosynthetic traits of seedlings of two liana species with

different climbing mechanisms — Bauhinia tenuiflora, a tendril-climbing species; and Byttneria aspera, a stem-climbing species —
grown at three irradiances (4%, 35% and 100% sunlight) and low and high soil nutrient levels. Irradiance significantly affected
most of the 15 phenotypic traits of the two species; however, soil nutrient affected only a few phenotypic traits. Seedlings grown
under low light showed higher and more biomass investment into aboveground growth. Specific leaf area (SLA), stem mass ratio
(SMR) and mean leaf area ratio (LAR)) of the seedlings decreased with irradiance, under which they had higher root mass ratio
(RMR) in order to improve the ability of absorption. Meanwhile, the ability for light capturing was improved by increased branch
numbers. Relative growth rate (RGR), maximum photosynthetic rate (Pnax) and net assimilation rate (NAR) increased with high
irradiance. When the two species were grown under the same conditions, B. tenuiflora often showed significantly higher RGR than
B. aspera. P, Was positively correlated with SLA for B. tenuiflora, and NAR but not SLA, LAR, or P, was positively correlated
with RGR for B. tenuiflora. In B. aspera, NAR was positively correlated with RGR, whereas SLA was negatively correlated with
RGR. B. tenuiflora showed higher physio- and morphological plasticity in response to light and soil nutrient gradient than B. aspera.
In conclusion, light is a critical factor in the distribution of lianas. With the specialized climbing tissues, B. tenuiflora might have
wider distribution than B. aspera because of its higher phenotypic plasticity.
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