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Comparison of the eco-physiological characteristics between seedlings of lianas

and trees under two light irridiances
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Abstract; We compared photosynthetic characteristics,, pigment contents, chlorophyll fluorescences and anatomical traits in
leaves of seedlings between 7 liana and 5 tree species under two light irridiances (4 and 35% of full sunlight) in a
shadehouse in Xishuangbanna, SW China. The results showed that: (1) In the low light, lianas had lower photosynthetic
capacity,, whilst they had the greater increasement (lianas, 86.4% ; trees, 61.5% ) in photosynthetic rates responded to
the high light level. Moreover, lianas had higher light compensation point ( LCP) and light saturated point ( LSP) than
trees. (2) Maximum efficiency of PS Il photochemistry ( F,/F,_) was declined and non-photochemical quenching ( NPQ)
was increased in the mid-day for both lianas and trees. Compared to trees under the same light level, lianas had higher
F /F_ values and were less photo-inhibited by the midday strong light. (3) Pigment contents per unit area decreased under
the high light level. Lianas had higher pigment contents ( eg. chlorophyll a, chlorophyll b, total chlorophyll, carotenoid
content) per unit area and ratio of chlorophyll a and b than trees. (4) Lianas had higher specific leaf area (SLA) than
trees although they had thicker leaves, which indicating thatthe density of leaves of lianas is lower.
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12 4 BRIEZE 4 FFOLIR T A B A R ALY B2 BEAE 2524 AE 6035

AREAR R A — N BRI IRA AR Do BT ARRBEARA RIS T, R HSHAA
[ g S 2 AR Y B BRI o BRSERM , KRR AR R BSRS AR AR YR B D, LR E R EY)
BREFNAAAL" . SRAMHL, RRBEANFE B, K HMEFRENER, B, S0 S Em A
BURAGRE LA, BAERARAM M ER(SIA) o Mo, RRBAEEERNE LER—F
BUBH B i, HAERDE TR EDE IR A R AR R T RS YO 5 HM B BRA BREITE S
AEFIT B L . IR , B IR SR AR R AR I R TR HLE T R YEER Y, JL O S e B
BABBIENAEN™

A R AR EENAT Y . SRR A R S AR RS YESE, Ti
YR RN 5 ST ShRERE B UIAE R . SEOLHE T Y A ML, B ERA
BRI A REH BT RO ZE R G5 A BUR R A S E A B SALEEERD . K
JEF A B SLA 0K, BT AN RS RRERY B, HR v AR E RA BRI SR &8, HPHER b T dki
LB R, DA R T A PR IR A AR

BRI, 3 FARRBEARRN R L £ TREFRELRSMARNXR L, BT ARRBRNNFZEPTE
JZ , ML fil e, %o F AR REASE B B A D IR T AR RBEAR AR B AN F SR AR TESR
AR XT BT S A P BRI B T HEREMEY o AP UAEKERHERIAE T8
FEARTRBEAN 5 FFRIAKHE IR E R4 BB SEXT 4, B % EEA [ DE RS 5 b A R A AR AR M A B BB
FHIE R 3B XIS EISFRE , B R KRR SWOARM b IS A HARE BRI 2ESR, 5T
1 ##5FEE
1.1 BIRXIE A RN

FELIAE P ERA B SUSNRE IR (21°41° N, 101°25° E, ¥4k 580 m) jyiAT, Bt Tk
%, ZWEERNEM, —FPERHETE(11 A ~ B4 4 A0) MRES ~10 A0) 25, FFHFERE 1500
~1600 mm, [(EFRZEPERZE, i 2AFEETHER 83% ~87% . VM 21.7 °C, B 85%
1.2 SZRAPR

ABFEILEI 12 PV LRAOR (R 1) , 835 5 PR, 7 MARRBEA, 41832k B B SURN T R
AN

F1 12 HEHHREMERE
Table 1 Families and life forms of the 12 species studied

Fp 42 Species 485 Abbr. #}4 Family He 35 R Life form
MFRE Celastrus monospermus CM TP Celastraceae ARJRBEAS Lianas
SERREE Gnetum montanum Markgr GM L FEBERl Gnetaceae
BRI Pegia nitida PN BERIP Anacardiaceae
B A% R Ventilago leiocarpa VL BlZ=F Rhamnaceae
&R Hiptage benghalensis HB 418 Rl Malpighiaceae
M BB Pseudocalymma alliaceum PA %75F] Bignoniaceae
WM 2EB5H Bauhinia tenuiflora BT 7 AR} Caesalpiniaceae
BT Antiaris toxicaria AT 2P| Moraceae F*7K Trees
WEHE IR Pometia tomentosa PT J B 7R} Sapindaceae
BT Prerospermum menglunense PM TEHAP} Sterculiaceae
AR RAKRZETF Litsea dilleniifolia LD 18R} Lauraceae
BHR R Shorea chinensis sC T Bi#E Al Dipterocarpcese
1.3 A

PR G RIER , ARy 4% M 35% WBE . BRI OV F BRI kR L+ S UR AW
B, ZTE pH N 5.4, ARG ENS. T4g/kg, &N 50.61 g/kg, 2P %0.431 g/kg, 2 K Wy 12.47¢/kg, AR

hitp : //www. ecologica. cn



6036 £ K5 % K 28 %

N % 58.23 mg/kg, G2 P 7y 5.43 mg/kg, HRL K 2y 41.62 mg/kg, BRI G4 1 4k, RO T Z&RHM 15 ~
20 ¥R, RFWEFTAGEHETHOET (XY 10% AR ) K —BEatE, F 2006 4F 8 A H 143 FIRE A 2
FpRERANEL R | BT SRS & 8 R, 2006 459 A¥IFFIGHEIE, B2 M AERE S 1 R (58/
/W) o TWBANERFEGREEK, RRBRE AR BRE, 8 15d BaEa 1 WK, LRI T, £FARR
RGN A P E R4, MERARL %,
1.4 WEHE
1.4.1 M SEZHSH

F 2007 42 3 AWI#ATINE . WHBGERBEIFH MM, 72 B 5= 9:00 ~11:00h, A LI-COR 6400 JtA
{X(LI-COR, Nebraska, USA) W € &1 i ¥ 06 A 2 % (P,) X G358 Wy ma b fl £, I 5€ B A S00W H AT %% %
10min, J € B Y658 IR B 55 . WE 4% 6T 4l B 6me iy g2k ot , Y638 & % & (PPFD) 1% B 4 : 800,500,300,
200.,150,100.50.20.0 pwmol-m s ™" Y5 35% Y& T 4N T i Y6 o7 g 22 i PPFD 43514 : 1200800600400
200.,150,100,50.20.0 wmol-m s~ FANHEE T4 2 ~3 min, UL PPFD gt P, w4\ % H e &1
RISt ik (P,-PPFD #i2%) . FI T FIAR! S %iH L .

[)n - Pm(l _ Cu e—AQYPPFD/Pma.x)
K, P BRI B ER AQY AFME TR, C, I TR AERET 0 Migts,
AT R ELAME R (LCP) ;
LCP = P,_In (C,)/AQY
B P,ik%) P,/ 99% ) PPFD 36t S (LSP) ,
LSP = P__1In (100C,)/AQY

1.4.2 MREFXASH

R B RS, I FMS2 B #5505 )% {X ( Hansatech, UK) W 5E ity B9 M- R R OE S8, TRERNE
HHIB/NF,) B R (F,) , 78 PSIL B B KL RS e . (F,/F, = (F, -F,)/F, )", FY4X
1300 ~15:00 WEIEMAHER K (NPQ = (F, -F' ) /F' )  Hb F O T A, Foh B RE]™  Ra
W ERS BN GH F,/F,,o
1.4.3 MR BHE MERFE R ERONE

FH 80% PRERREL, T & HE B 7E 663 1645 nm F1 470 nm AbEIIE Y68 , 3 Lichtenthaler F1 Wellbur'"® 73}
B4t a (Chl a) M4 E b (Chl b) FEHHE fZE(Car) 19-F & K Chl a/b,Car/Chl HAH,

W5 i R 0 [F B, — & I AR FT AL T i R i 23T 20 AR 5 ,80°C 4t 48h [ HLFR
FRRE, B M ER(SIA, AATEYMER, cm™g™'),
1.4.4 o5 fERI SN E

FAREFAI R AUBK R R 7E 40 x 10 A5 WU 5848 ( Leica-DMLA, &) FYLEMM &M SR M4
LMEBHRANEE, ALAEFHEETH A L TREROBH KRR, £BME T WM EREAMT
REMSILFE R PARGKE, &RERN, rA MY ERESERA MBS, WEs ST HHR
6 R, BHR— R, BB A3 M A
1.5 Sitatr

PRSI AEAR ¢ (I8 LA AR SRR AT R Z ][Rl — 24000 2 5 B2 M , 280 A1 56 1 FEAH 007 O vk it
1THE
2 ZERS54H
2.1 EAFHEMMSRRRNASH

Tt AR AR AR ,35% X T 1) P, \AQY LCP F1 LSP #{1t. 4% TR (F£2) o H¥,35% % F A
JEREARN P AR5 T 86.4% ,WAM P IRE T 61.5% , MAEMFIIREMLET , REARFEBEARE P AQY,
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12 4 BRIEZE 4 FFOLIR T A B A R ALY B2 BEAE 2524 AE 6037

LCP 1 LSP SRAMEA BEZR BEPFEHET , R RBEARK LR (LCP) B F, F HERET,
AR BREA I S (LSP) B,

B E T AR RBEA I A BRI F,/F, B8, 838 0.85(F% 3) . EfIEFH F,/F # R, K
35% X TH F,/F, THEZ, Ho BARIEFH F,/F, WREEARRN T REEER, 5ZHXRR R, BA
IEFHI NPQ HARREEARIR , R AT B RFERUE S,

£2 WHATARRBEFNHAHHEBASEE
Table 2 Photosynthetic characteristics of seedlings of lianas and trees under two light levels

RAFHARE Pon TARTRE SRR LCP SERAIR LSP
T Lem (ol - %51 AQY (ol %571 (puanol-ma 571
4% 35% 4% 35% 4% 35% 4% 35%
AR Lianas
TR M 4.84 6.28 0.052 0.059 1.3 10.1 430 514
SERERE GM 3.06 6.46 0.045 0.054 3.4 7.7 330 564
BEEE PN 4.84 9.02 0.061 0.067 3.4 19.0 371 638
BER VL 4.88 9.86 0.049 0.067 8.5 6.9 552 700
A% R HB 5.0 9.39 0.076 0.070 2.6 8.8 327 628
mEkE PA 3.42 9.67 0.032 0.046 8.8 6.3 503 990
£ EFR BT 4.20 8.30 0.037 0.070 9.7 10.5 532 536
B Trees
EiFAR AT 3.15 6.14 0.035 0.064 1.9 5.6 462 455
KEHZRER PT 4.79 6.07 0.057 0.060 2.3 7.9 388 479
BT PM 5.61 7.17 0.044 0.064 1.9 11.8 583 526
AR ARET LD 5.46 10.93 0.058 0.090 0.7 8.1 436 560
BERH SC 3.97 6.88 0.047 0.045 3.9 8.6 403 723
SPHE Means
R - B S - B
B Trees 4.60 a 7.44a 0.048a 0.064a 2.1a 8.4a 454a 549a
(0.46) (0.90) (0.00) (0.01) (0.5) (1.0) (35) (47)

BB R4 ~ 5 NEHEHKEHE Data are means of 4 ~ 5 replicates; 355 [N A ¥E HAR%EIR Standard errors are shown in the brackets; FpZ455
D% 1 See the abbreviations of species names in Table 1; A [R]F/RFRRMFE LT ARSI AKEHHEZEZF B3F Different letters indicate

significant differences in the means between lianas and trees under the same light level

2.2 MAARSENBEHRE

TR —ARRBEARR A ,35% N THHFE a SR b AN FE SRR, MKHE NERKHE

NE/ MR R HE(Car/Chl) EF(F4) . BR35%HTHIMEE a/b H{EH(Chl a/b) 5, TEH FEDEREHT

AR RREARFIR A Z B 4 Z KA N ZE 4 8.Chl a/b H{EF Car/Chl IMEZ BI¥REBEL R, WX
35% 6T , REEREA Chl a/b H{E B3 A RIS,

JeEEE I, vt R MR B SRR E RILEEA RS, M SLA FEIR(KS5) . BRMNAIT L
A, HEE T ARERBEAFRARZ B 5 EEMSARIERAE BEER, BHARE T AREBEAK SLA A
B o
3 itig
3.1 RIRBEAFRAIGA BB LA

AT AR TR ARIEA BB ST (P ) TEAREIREE T AR FRORBEAR, 3B A5, KRR A BE
FURARABTHEL AR NFERESE TSR EZERD T THIE 3 5, FEZHIBR T AR
FEAR SR AR L A BRI LCP 1 LSP , 3% Sk R B AR X T 3X JLRPR R, iX SE R R AN BB AR — 2, 3X—
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midday under two light levels

£3 FWHAGTARBEMHARER.EFHF,/F, 11 NPQ
Table 3 Maximum efficiency of PSII photochemistry ( F,/F,, ) and nonphotochemical quenching ( NPQ) of lianas and trees at predawn and

PSll &b 3% F,/F, AR K NPQ
WiH Trem 4% 35% 4% 35%
BR EF BR EF BR EF BR EF
Predawn Midday Predawn Midday Predawn Midday Predawn Midday
RJFE RS Lianas
MFHE CM 0.845 0.834 0.831 0.792 0.060 0.297 0.084 0.994
SERREE GM 0. 860 0.856 0.847 0.773 0.025 0.202 0.084 0.765
B% PN 0.855 0. 840 0.877 0.842 0.012 0.301 0.141 0.395
BER VL 0. 840 0.831 0.849 0.791 0.010 0.274 0.084 0.558
W& R HB 0. 862 0.852 0.875 0.829 0.020 0.304 0.001 0.546
oEE PA 0.842 0.835 0.834 0.798 0.001 0.189 0.095 0.663
WM EEFH BT 0. 860 0.824 0.860 0.832 0.002 0.235 0.177 0.892
B Trees
FE]AR AT 0.857 0.835 0.847 0.791 0.019 0.219 0.051 1.127
KEHZRER PT 0.844 0.834 0.857 0.801 0.016 0.233 0.160 0.662
BT PM 0.856 0.836 0.849 0.788 0.011 0.236 0.173 0.911
I RARZEF LD 0.856 0.851 0.851 0.785 0.041 0.272 0.068 1.347
BERH SC 0. 840 0.810 0.826 0.749 0.021 0.186 0.166 0.605
SE#1{EH Means
. 0.852a 0.839a 0.853a 0.808a 0.019a 0.258a 0.095a 0.688a
AR AR Lianas (0.003) (0.004) (0.007) (0.01) (0.008) (0.018) (0.021) (0.079)
B Trees 0.851a 0.833a 0.846a 0.783a 0.022a 0.229a 0.124a 0.930a
(0.003)  (0.007)  (0.005)  (0.009)  (0.013)  (0.014)  (0.026) (0.14)

¥Ry 6 NEEMFEHME Data are means of 6 replicates; 355 A I EIRE FFRAEIR Standard errors are shown in the brackets; FhZ 455 W7 1 See
the abbreviations of species names in Table 1; A [A] FREFER MR BT KRB BEA FIH AR SER $ 2z B £ 7 B & Different letters indicate significant

differences in the means between lianas and trees under the same light level

F4 WHATARBEFNHAHFZENXPLE FEEER Chl a /Chl b f1 Car/ Chl [L{E
Table 4 Contents of chlorophyll and carotenoid, the ratios of Chl a /Chl b and Car/ Chl total in leaves of lianas and trees under two

light levels
HEFRa 58 HEEDLIE WHRE o/b B HRERE XKEBIMREGE XHB IR/ HE
Chl a content Chl b content - Chl total Carotenoid content E5EBAE
I H Item 2 2 Chl a /Chl b ratio 2 e .
(pg-em™%) (pgeem™%) (pg-em™%) (pgrem™%) Car/Chl total ratio
4% 35% 4% 35% 4% 35% 4% 35% 4% 35% 4% 35%
RJFBEAS Lianas
MFEE CM 34.04 25.53 12.80 9.51 2.66 2.68 50.57 37.83 9.36 13.13 0.19 0.36
SLRREE GM 29.95 27.21 10. 44 8.79 2.86 3.12 43.62 38.91 10.16 16.24 0.23 0.42
% PN 17.26  30.65 7.17 10.62 3.03 2.90 26.35 44.59 8.59 12.94 0.35 0.29
BHEZRE VL 32.87 30.77 11.75 10.67 2.80 2.89 48.18 44.77 12.06 14.16 0.25 0.33
K& R HB 33.44 34.83 11.90 11.42 2.81 3.06 48.96 49.97 9.70 14.98 0.20 0.30
TR PA 49.87 31.80 23.07 11.43 2.23 2.89 78.61 46.69 10.20 14.15 0.13 0.30
M EB5H BT 27.33 26.38 9.68 8.92 2.82 2.95 39.98 38.13 6.97 12.55 0.18 0.33
B Trees
T A AT 31.83 30.3 11.98 11.37 2.66 2.67 47.29 44.99 8.58 12.40 0.18 0.28
SEH TR PT 29.30 25.13 9.60 10.07 3.30 2.50 42.03 37.98 10.55 12.23 0.26 0.32
BT PM 28.14 28.74 10.72 9.59 2.63 2.99 41.94 41.41 7.23 14.65 0.18 0.36
AAERARZETF LD 20.73 15.40 8.67 6.31 2.66 2.45 31.72 23.42 9.17 11.81 0.29 0.51
BHRHK SC 30.64 29.36 13.88 14.27 2.21 2.13 48.00 47.01 10.29 10.45 0.22 0.23
SE#1{EH Means
i 32.11a 29.59a 12.40a 10.19a 2.74a 2.93b 48.04a 42.98a 9.58a 14.02a 0.22 a 0.33 a
ARIFUBEA: Lianas (3.68) (1.27) (1.91) (0.42) (0.10) (0.05) (5.97) (1.79 (0.59) (0.49) (0.03) (0.01)
B Trees 28.13a 25.8a 10.97a 10.32a 2.69a 2.55a 42.2a 38.96a 9.2a 12.31a 0.23a 0.34a
(2.0) (2.7) (0.9) (1.3) (0.2) (0.1) (2.9) (4.2) (0.6) (0.7) (0.0) (0.05)

BB R4 ~ 5 NEHEHKEHE Data are means of 4 ~ 5 replicates; 355 [N A ¥E HAR%EIR Standard errors are shown in the brackets; FpZ455
D% 1 See the abbreviations of species names in Table 1; A [R]F/RFRRMFE LT ARSI AKEHHEZEZF B3F Different letters indicate

significant differences in the means between lianas and trees under the same light level
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£5 WX TARERNFARI FESERHE
Table 5 Morphological and anatomical traits of leaves of lianas and trees under two light levels

WMEHAARE  BRA[EE

Ly EE Thickness of Thickness of RIMEKE SAEE ' t!ﬁ"fﬁ%ﬁ
FH Tem Leaf thickness palisade mesophyll spongy mesophyll Guard cell length ~ Stomatal deil:lty Specl.ﬁz lea_f1 area
(pm) (um) (um) (pm) (no. +mm~*) (em®-g™")
4% 35% 4% 35% 4% 35% 4% 35% 4% 35% 4% 35%
AR Lianas
TR M 242.67 263.17 78.67 84.67 130.00 137.50 22.00 18.61 221 278 321.42 169.07
SERERE GM 160.83 208.33 44.17 53.61 75.83 102.50 19.17 14.63 289 260 229.14 171.13
BEEE PN 105.00 132.08 35.63 49.17 35.00 56.11 17.08 15.56 212 389 433.08 269.02
BER VL 103.19 135.69 30.56 40.28 47.36 64.03 15.93 16.34 250 334 306.19 152.47
A% R HB 105.28 133.75 31.53 39.00 47.78 65.00 17.22 18.58 245 358 286.36 268.24
mEkE PA 130.56 143.61 38.61 48.33 66.11 70.00 20.75 15.97 123 235 249.87 152.47
£ EFR BT 109.83 123.33 41.04 54.17 15.94 17.08 188 381 561.74 341.33
B Trees
EiFAR AT 91.81 100.42 35.63 42.64 35.00 27.50 17.08 / 212 / 280.72 244.73
KEHZRER PT 78.75 91.11 28.33 36.53 24.58 29.86 11.53 11.62 291 414 320.81 274.36
BT PM 66.94 112.79 24.8 59.85 20.83 24.12 / 15.83 / 302 208.8 165.53
AR ARET LD 173.61 180.56 44.72 49.03 82.50 94.31 17.13 19.78 287 264 220.32 99.4
BERH SC 64.03 105.28 24.44 35.00 15.42 40.83 15.90 16.22 257 284 315.35 191.49
SPHE Means
KB Lianas 136.77a 162.85a 43.2a 50.87a 67.01a 78.47a 18.3a 16.68a 218.3a 319.3a 341.1a 217.68 a
(19.3) (19.8)a (7.38) (6.0) (13.9) (11.56) (0.9) (0.57) (19.98) (23.3) (44.35) (38.25)
Bk Troes 95.03a 118a 31.6a 44.61a 35.67a 43.32a 15.41a 15.86a 262a 316a  269.2a 195.1a

(20.2) (16.02) (3.85) (4.55) (12.14) (13.05) (1.32) (1.67) (18.23) (33.58) (23.41)  (30.65)
BB R4 ~ 5 NEHEHKEHE Data are means of 4 ~ 5 replicates; 355 [N A ¥E HAR%EIR Standard errors are shown in the brackets; FpZ455
D% 1 See the abbreviations of species names in Table 1; A [R]F/RFRRMFE LT ARSI AKEHHEZEZF B3F Different letters indicate

significant differences in the means between lianas and trees under the same light level

GRIHT MR RN KB AR ARBE RS ER ORE, 5EMIRER B EEAR, R
FREEASE A RS A RAEN A R (RGR) FA BRI R R o XSGR MR T AR REARE RGN T
ZBAE K, THAEZEAR A B Y6 K IR, INAR SRR B DL K AR A AR (logging forest) H B 1 B = B B AG JR ™™
#HA%ET B R RIY 3 FEEARIBI AR AL RS BRSNS AR R 4538, SBITUM A 1L, R
EARRBEARAERE RGR,ERH RCR FFIEd G A REHVE, T B P S A Y B 1 IEF RS, S
A b, AR SRR A B AR B B BB EHE E AR,

B POEE AR 5 HE — A FHER (SLA 1 Chl total ) KRR, AR SHEAR MM A NS BES) (Pow) 5
SLA HHER, (B AL BN 5 M T AR FE S 58 . RAE SERl— ST SRR, A BR D S A 45 LA &
MR A RARR P RTEARLI PR T P’ Chl FIFLHTT 40, P 5 Chl I B35 1A b
(P>0.05) , HmFEARBIEH , M HM SR T B RAWIRBER. AHARN, FLT , REM &
ZHRIERE, IR, R AR —E R, B AR A TEIOLHEREE™
3.2 HERTASH

F,/F, 7 PSIL GOt b8 178, B PSIT KB A0 A BB RERE A AR B R B K PSIL B4 Y RE R 3
R, M AN T IESEEBAR/N, ARG RS I F,/F, REWRE R HIK — ) BEEER, EIE
BRET YRR F/F AR 0.8 LI B ABREREN MOET F/F, R R ERHE, &
T RARKE T —EREREIH, TARFREACM R REER/NR 3)  RARREARN A EHFHE
BN o BRAMHEARS, AN RE W SE B L F,/F, BORArh A (I R R AT, R HIER 2 B4
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i, B HH X AR SRR A LA B i A A RE ), B AN LB A , M 2 BB PR 3R R A TR IO TE L RE
T, SN T REARIRARKEE ., —Si Y S KSR T, HHN F R E B Kb AR
TR EN RN, MFEBRE Y — R EZDRAR IS, 38 % IR K RE(NPQ) VBN T8 R I Bk
REBH 20 A Spah s B BTE FRIESE NPQ B3 76, 32 WL I7E IE 48 HA FE 430 40 Y6 RE AR BB TE
AMIHFE
33 HABRERSE

B ER a /HRE b HHUCA RPN FEREN . FERMHEER b LM MRk, B
ERHA L, FOE T RIARM SR ERHSER b WX HEE KRR 3) ,E—ERE LR JURRARSE BBE M AR
eI, AP RERAMEY A RSB S ARE N RE TR EAR N E FHaESEME,

EKHE PR (Car) BRI S B R, HoLEe Rl B XRBFERER 3 FOLER, BRE LS, AR
Mo ABEH, B T AREBEAFMMA Car FEFHETMIET (FR3),FARAHEARNEH Car SREW
FOE T YR TR, AR BREE AR 1] B8 LR ARFE SR R IA B XOE A VM AE B MR 88D , X T e AR T B A
BEBEBREEE NI E TR — A BEEREF, Car /Chl KB TR 5Bk LR HEME
RSP CRRRFERRE A R, JBAE , RREAFR A Car /Chl E¥H TERKMER (RAK 47.8%,
ARFEHEA 43.5% ) AR TR AP, B ISR RO EARR 2,
3.4 RIEREEAFMARMN B IEARSGHAM L

YT LGRS SR B TS S MRIE D AT R3S . AR, BE T ARRBEAR R AL SLA B &
FEAR(RTRBEAAY SLA TR T 33% AR T T 28% ) , X SRIARIBISES R —3. ML TE KR SLA B
YIRS — M S E N P, T LA I M X S B IR T AR . SLA ey R TR A % o R o
B, ABFG R, BARARFREA I M 8RB SLA RS (32 5) , RRFREA B - 25 B HEARE AR B /D
PN R A FIT COZEM A EIY BORE 8 ® o Cai M Bongers PV 33 = BB RMBIX 26 F 1L FRAR A
AP R LRI, RIRBE A M i SIA KT, AR ER SR8, KREBEARFWN ALY
SIA MZR , FH _HARNRE LA ARFRRE, 2R EN, AR RBERNMN A AR, EARBE
RGN, X T R85 i B AR A EE 3%, 2B 55 B Brike i 5 B R B AR AR Z F LIS KRR A
B (R 4,%6). NBIEREER, RRBEARKM FERE.SIA BE, X 5EMYHRIFATE
(%6)

£6 ARBRFMHALHERAMNFEESEERERAARSEDHLE
Table 6 Comparison of specific leaf area and leaf thickness of lianas and trees in the present study with those of other tropical forest

woody plants
e HeoFs5 K Wi T S% 301
Life form Light condition No. of species Lea thickness Specific lea_f area Refrence
(pm) (em®-g™")

Tree 4% light 5 95 269 AP
35% light 118 195 Present study

Liana 4% light 8 137 341
35% light 163 218

Tree Canopy leaves 14 87 [32]

Liana Canopy leaves 16 99

Tree Path 4 197 122 [33]
Understory 5 179 134

Tree Dipterocarps 4 197 122 [25]
Non-dipterocarps 5 295 91

Tree 40 230 [34]

Tree 60 208 127 [35]
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gk
bR
i S O ki CATT S%30
. . . . Leaf thickness Specific leaf area
Life form Light condition No. of species 2 -1 Refrence
(pm) (em*-g™")
Tree Sun species 12 262 [36]
Shade species 13 194
Liana Sun leaves 1 150 [37]
Shade leaves 200
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