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(Tr), carboxylation efficiency ( CE), maximum apparent quantum yield (¢ ) and photosynthetic water use efficiency
(WUE) of Mikania micrantha was measured under different conditions. These included a variety of habitats , different leaf
sizes, leaf ages and leaf orders, decumbent or climbing habits, presence or absence of parasitism by Cuscuta campestris,
and was carried out in both the vegetative ( summer) and reproductive ( winter) seasons. Further comparisons with other
herbaceous, woody and liane species in the same region ( during the vegetative season) or population (in the reproductive
season) were also carried out. The following conclusions were drawn from the results. (1) Under diverse conditions,
parameters of CO, and H,0 exchange by M. micrantha varied from several-fold to ten-fold, thus showing large plasticity in
acclimatizing to different microenvironments. On average, the P, of M. micrantha in both the vegetative and reproductive
seasons was equivalent to that of the woody species in the same region or population was slightly lower than in liane species,
and much lower than in herbs. This finding indicates that the strong invasive ability of this weed might not be related to the
photosynthetic capacity per leaf area, but rather may be due to other mechanisms such as its strong ability to acclimatize to
different habitats on account of its photosynthetic plasticity. (2) The photosynthetic capacity of M. micrantha on the forest
floor was much lower than that in the glade, while plants on the forest margin had the highest P,. Moreover, a contrasting
experiment also demonstrated that M. micrantha plants growing in shady sites photosynthesized at a much lower rate than
plants in sunny sites. These results reflect the ecological characteristics of this weed and that it demands strong light for
vigorous growth. Thus, reducing light infiltration through the modification of forest structure as well as increasing crown
density should be an effective ecological method for controlling this weed. (3) Data ( whole data in present paper) statistics
showed that P, of this weed centralized in the range of 2 — 10 wmol m s ' (70% of total data) , g, in the range of 0.05 —
0.45 mol m>s"'(73% ), Trin the range of 1 —5 mmol m s ' (66% ). About 64% of total CE was in the range of 0. 01
—0.05mol. mol ~'. Near half R was in the range of 0.5 —1.5 umol m s ™", while 66% of the data was in the range of 0. 5
—2.5 pmol m*s”'. The distribution center of ¢ (77% ) was 0. 04 — 0. 08 mol. mol '. These frequency distribution
analyses reflect all measured data is in a normal or bias-normal distribution and these data made it possible for inter-species
comparison on a statistical base. (4) Similar regulating mechanisms on P, and WUE of this weed were found in different
habitats , leaf ages, and growth status. P, was mainly regulated by CE and secondly by g, but no significant correlation was
found between ¢ and P,. WUE was mainly controlled by P,

maintained at a constant level with changes in g,. Overall, the data of gas exchanges in this paper of this weed may

while 7r made a relatively low contribution. The WUE was

n?

strengthen the base for controlling the invasion of this species.

Key Words: Mikania micrantha; photosynthesis; respiration; stomatal conductance; transpiration ; frequency distribution ;

inter-species comparison

#H 3§ ( Mikania micrantha H. B. K) 23 PHMERIFE 22 8B (Mikania Willd. ) BE4EERER, HEFREHEEES
HAFERE R, B AR EHEERN ARIRK MRBEEEE R, BES N LEAR IR MAMBERE
YIS, BE TP B ESRERL, ERAERKE, B2 AR EEE KH#HE",
P R SETRE CO MUK S e RHA KR T EAL, XA X8 ARt Al R PR E R [ L3
B ZEBHE AR R RN KE TR LK R RMEHEAN T LLEBEXHX —F AR K5l
2, MYE R B shAS R A TS S B RAE RRRAE DO B Rt A AT R AT, X T AL E SR H 354 KA
P BE(F A3 7 BT AT A A o LA AR 8L

T I, RSO T AR X A RAES AFEAECRES ERAEIPAR BT R AR EFRMERA
KEZLURARM B4R | [ —Z T AR F A RN B H 3 SRS B 8 in i T T KRB E , WU
T A R R R PR R T3 AT 00T , G5B Bl SR XA FHE AR R B 16 R H B AR E RN S
[ — 31X (R ) Xof R o ) 22 e LA Bl L e DB R K 40 PR AR B — B S EAT T R
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PR ST ARE I BRET AARSE N RIS IS , B TR R SUR, AFESERS,
EFHARHEIN 22. 3°C BRA 22.4°C FRFE 22.0C ; LRIRIA, 4EFH R E 80% A s BT, B4 F
YAERE A BTN 1924mm  Bk¥E 1963 mm  FR5E 1789mm, F4E 4 ~9 A ATZE, S M HEEY  BRE AR
SEGT N 5 RAE R 85% \T7% (5 ~9 M) F1 84% , M & £ 38 B K FEKBY A ; B4F 10 B34 3
RAGHREWEMRD, ARE, SEFRFRBETT RAE LR B RR6E X EHEXRY, HFlE
TR ] LSRR, IR 106 m , I 10 ~ 15°, Bl T ARG AR A A KOR BT R 47 B9 H 236 BE17
FEo X—HERNIEAMETHEE TR HAKNISE, EREREERIML RZEFRMEYESEH
BHE A SR ENIRE NI
1.2 szmbfet

FEFERKZ(2003 48 ~9 A) MAEFEAKZ(2005 4F 12 A ) &AM H B MR ETESMNE I E
T 2004 4E9) T IR EMH R FAEZE NI ACH 35, 36T 2004 4F 4 ~8 A HATEAHKIBIRHME . *F
IBFpEET 3 MY —EAR ARAFBEAMY . 782005 4 12 A HBNAERERKS, ®ETERMYE
1533 (Alocasia macrorrhiza) G ZE ( Panicum repens) \HiAk 1L 4% 5 (L9548 ) ( Desmodium racemosum ) g BHE
( Commelina communis) | R\ HR 3% ( /K #5 75 ) ( Eichhornia crassipes) | | #F 75 B ( Cyperus exaltatus ) \ 5 1E & AN E
( Canna orchioides ) \MF4H S (Alternanthera sessilis ) | + 24~ ( Achyranthes aspera) | V1 6. 2% ( Solanum america-
num) ‘& & (Mimosa pudica) % 11 FpHY) , R A Y055 & B8 (Acanthus ilicifolius) \NAAER (Aegiceras cor-
niculatum) R ( Melia azedarach) V5 ( RFRF]) ( Clerodendrum inerme) | MLHF ( Macaranga tanarius) \ 55 287}
(Lantana camara ) FIEER-E K ( Leucaena leucocephala) % 7 FpaY) ., BEAME Y 1E 1N 4 I (Ipomoea cairi-
ca) M 3E (Wedelia trilobata) FI SRR ( Passiflora foetida) % 3 Y. AT WBEFERF(RZE)MHEH
AR SHE LM ES , AR RS EE, FEREILAZ. M REMEILSHRBEE e RE
HHEAYDCEHEER, Hh EAE YR %0 E K 735 12 (Miscanthus floridulus ) 71 %41 5 ( Bidens bip-
innata) ™ T /NEREEM B B 4045 B ( Zoy siatenuifolia) JBMREE ( Erem ochloaophiuroides) FlHbEE B (Axono-
pus compressus) % 5 FHEY"™ | KA YIEHE RO Z 2 2 B KWRHIB (Acacia macradenia) F1ZFEHEE (A. flo-
ribunda) "¢ %8 /NESNIE D 5 H B (A, mangium) 48 FEH B (A. holoscericea) . M8 (A auriculaefor-
mis) MEFI£L 5 ( Ormosia pinnata) FIFTERA K™ FISHESEI 3 B A R Carica papaya) % 8 FpHH" , AN Y
G IRE E 2 R W TN & FIEF 8 (Pueraria lobata) ™' | R EEBRAH T AEI 5 i 7 4L 35 . 4022 25 ( Pharbitis
nil) MR 4 "' F Deng % 9Bk H 5L S FMBEE 22 (M. cordata) ' % 5 FHEH)
1.3 ke T5 ik S dm sk

MR EFEREE(P,) PR (R) SILFE (g,) BB (Tr) RUME(CE) BRENRTHE(P)
FoK 3R (WUE) o ] 11-6400 (EERHOEA T E KRG #EA7 I %E (LiCor, USA) , LAMHE AL T BB Y
KRS R B IPIGR 2R e A R R R AR TE ISR T (PAR > 1000pmmol -m s ™' ) I H B e B 3R, 78
e Mt B b, R 8 — S AT I € MR IET 8 B BB S2 B, 40 : e 8 RS i s |,
PLZETRYG T 4L 2 ~3 AN R Do s Tl — 28 B WP IEEE 3 ~4 At ot e — R %8 ~9 4
MR R FEBEA T R B R SRR HUR ST VR B R RN L B AR S RHAE X M R N SR 22 T Bl
BRI SRR LR SR — R e 27 P, 23S st 20 22 31 4 B Fi g
MBEATIE . U 5E B R ERTE RE B R [T, B — B E R 20 3 K, R CO, IR LA KOt IR K F
i, ZAFERIEM B FETEN 2 ~3min Z G HATAIME TS (IRGA) I FEIFRESE

B ( Carboxylation efficiency, CE) BIEMEADLIERT , gt A 5 CO,ME (/NTAHF CO,
YR BE AR A T ROMEIR] CO, PP C:,— B2 200 ~250pmol -mol ™) B LRMEA K EHL AR (B P, =CE x C, -R) o
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FEPWE 3 A H(SMF CO WK, 180 pmol -mol ™' ,0pumol - mol ™' ) FRAEN & VRS . BAEME THE (o) BE
E#SNR COMET , A AERSHAE TS ( <100pmol-m s ™) FILL AL RIER, KRR R
(Water use efficiency, WUE) T E A HAIEE AR R SHEBERN M, HH P, =a(1-¢""""*)) ~R(a,b
R BHIERY HAE Y B U FH o B ROCA R, b YoM ir MR AR, R IR 2 ) 3o 17 i 2%
HATHIAE L, YerbE A (Light compensation point, LCP) A48 0 BT L IR{E, YeiFn & (Light saturation
point, LSP) S 3t £ 8 %k Bl B KOG A B AR 90% YIRS A SRBEATIH . Jema 7 i i 3E 2 i
PR R 22 SR I Y B R B 722 2007 (ANOVA) %3+ f4 SPSS11. 5 Al Origin 7.5 352 M.
2 ZR5it
2.1 [Fl—ZEAF LR A A SRS B i 2 5

[Fl—ZF AR R B B SR ERR K, TRIAE] 23 K EEE L, LIIIE R BAG 23 Xt A MR E, ba ke
HIEEBE, B/MOUE 2. 0pmol-m s ™" B A T LLAE] 1lpmol-m™*s ™", T LSS SH K LA
A RESEARDL (B 1a) o STTRE—ZAREMH A BN, B RS FE—Z S ~6 M IS RER
BERAH TREBEY  AFRERERE 9 ~10 MAZ BFHEEA SIS F L2 2 THEG
o, T AT B U 2 B M R B R (1R La) o R —ZE T B 2k 43 R IR (WUE) 568 ik
*BE MERBERNHELLRRSAGHTEBEKE(E 1b) . HBEHEHASFAREEERET
MR G AR, T 28RS B 22 DT B X E/ MPE Rl X EUARH 35 5 R B 22 DG S 5 Mt R 3R, 3k
H 351 WUE 1 N F B0 T IR A, T H =40 R R A 25 TacH 3575 WUE R 2 2ba s %mm ' ,x
SARF R —B,

a b

—— GHAH Py —0— RS HF g & HtE P D EBEERT
12 Slo‘;ezoos';” - 06 12 - WUE=016T,+1.02 <7
r-=4u, _ _
=~ 10 Slope = —0.50 —~ =014 n=23 ¢
[N < = w10 -6 ~
I —05 T, o N
D = -
£ 8 E 3 8 >
E —H 04 = =] =
5 6 g 3 4 £
= < : 6 - g
‘L - -~
W 03 & % 43
i) oo ®n o4 B
a2 - & q2 §
— L] S — = -
E-E 0 751036:0.0165 Slope = -0,0248 5 02 g jé 2| o & WUE=0139P,+070 | |
- =034 72=0.80 A\ ’ =070 n=23 p<0.001
-2 | | | 1 | | P 0.1 0 | | | | 0
0 3 6 9 12 15 18 21 24 0.5 1.0 15 20 25 3.0
H s #0H J5 Leaf order from stem tip (No.) KA FIFRLER WUE (mmol-mol™)

B1 FA—ZFFEARYFAENSASENZR(HFREA EETH) (a) MASFIRME WUE 546 MEBHXR (b)

Fig.1 Photosynthetic and g, difference of leaves on one the same stem (leaf order is from upper to lower) (a) and the relation between water use

efficiency ( WUE) and photosynthetic and transpiration rates (b)

2.2 ZBRESAEEM SR HEAENZES

A EATRBRAERER ), USRS X Y St IR B A A H 28, X A R B R Ak H 28 1 A8 B
ZR R, HEAHms 2R 08, BN e R A -2 masrt i P, g M Tr 25 2%
BARH M 2 ~3 15, ARAMKH BN CE BEBEMH 3 20% ~200% ;{52 ¢ M1 WUE 2R AR (KD, F
EHE R, AR S2H6 BT S T AR S8 K08 LU AK S B v PR A A 3, 0 B9 1R Y6 B 35 31 510(SD =56) pumol sm ™2
s, MBERERE KRBT 2 m £HKE/MNEAREARRLEAREY,
2.3 EBREEENHFRESSRBENER

R 2 B TARPIA [R5 e B A H 235 SR 3SR i B %88 , BE RSB 1 ~ 6 m (RIS J , PR 3R A
1.0 ~1.34 pmol-m s ™' Z A], § A HAE 1. 13 ~2.69 pmol-m s ' Z A (£ 2), P, 5SHEFEFEMR
Me(P,=0.2296 H + 1.1414,7" = 0.54, n=6,p =0.09) ,¢ S EREEEM LM (6 = 0.0095 H +
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4092 B & F W 8%

0.041,r" = 0.67, n=6,p=0.05) ,Ti g. - Ir SEEFEESMIEMEX(F >0.71,p=0.03) , T I, EEES
FEREIN, K BERE H R Z B PR, Ryan 4542 H T 7K 72 FR il 2 134 ( Hydraulic limitation hypothesis ) , B & 1~ {4
R EREE R B R R SILE B ERM YRR KRG, 2 B F Ko m MR E RS
gl PR B R LM X A H 28 0 B A (L B R B B R R 6 ~ 10m 2, HE— B B TR
(12 ~15m) BRI, 32 SR, M H B KT EmAGER, FRAMEE S ER K KSR FES
TR, B, Sk H 3R A i — 2 E R B R E IR R 2 BK R R BRI

®1 BELSSHEEHATRESEEREERKANSELRER

Table 1 Gas exchange characteristics of leaves grown at decumbent stems and climbing stems
B 872 H 35 Decumbent M. micrantha

i Leaf age

R P, 2. Tr CE é WUE
J 4.46 9.30 0.52 7.01 0.044 0.066 1.33
oung (0.07) (0.07) (0.01) (0.36) (0.01) (0.02) (0.15)
1.77 11.7 0.47 6.41 0.053 0.061 1.83
Rt Adult (0.07) (0.46) (0.02) (0.23) (0.01) (0.004) (0.21)
1t old 1.22 3.75 0.18 3.52 0.018 0.110 1.07
(0.22) (0.31) (0.01) (0.35) (0.005) (0.014) (0.12)

B A 38 Climber M. micrantha
R P, 2. Tr CE é WUE
J— 4.68 3.07 0.15 3.02 0.022 0.040 1.02
oung (0.46) (0.69) (0.05) (0.13) (0.009) (0.007) (0.15)
1.56 6.77 0.20 3.60 0.037 0.074 1.88
Rt Adult (0.30) (0.16) (0.02) (0.23) (0.01) (0.017) (0.21)
1t old 1.38 1.81 0.06 1.46 0.015 0.042 1.24
(1.01) (0.15) (0.01) (0.21) (0.005) (0.015) (0.18)

R WRIF 7 % Respiration rate (pmol-m™2s7'); P,. % & % % Net photosynthetic capacity (pmol-m™2s7'); g,: S L5 & Stomatal
conductance (mol-m~2s71); 7Tr: 7B %8 Transpiration rate; CE:¥4L%( % Carboxylation efficiency (mol-m~2s7!); @: B A EMEB FH K
maximum apparent quantum yield ( mol photon-mol ~! CO,) ; WUE: 7KZ}#F|F%{3& water use efficiency ( mmol-CO, mol ~! H,0)

FRIERIS ARG IR 82.4(SD =49.4) pmol -m~*s ™" (U G F 3£ 1 FrilE s 176, WELERD
AOCERERRHBMTER L UENER. MTR2 NER, FEEHAR, H— A SR 1BETFE. &
JERFERRIBR T , 2R H 2 ERZ R R K0, AakH /5 ZRAMEE K HAERN L
FErhR ok sy AZEE & 90% Ui LR AARH MZERA A ER, Zm TEREH %) , B8R L5 6
71, B0 P F CE, M7EBIAERIMRT (3R2) BB AH 25 2 PRI R RO AR, T LI R = R TR, L
AeE LA RN AR P ¢ A BERR.

®2 BEREIREHSETIREOZN
Table 2 Influence of climbing height on the leaf gas exchanges of M. micrantha

B & Height (m) R P, £, Tr o3
6 1.00(0.07) 2.69(0.12) 0.098(0.02) 1.89(0.23) 0.096(0.01)
5 1.02(0.07) 2.48(0.15) 0.090(0.01) 1.74(0. 15) 0.103(0.01)
4 1.34(0.10) 1.86(0.07) 0.080(0. 02) 1.47(0.02) 0.076(0.03)
3 1.25(0.06) 1.13(0. 15) 0.091(0.01) 1.68(0.11) 0.054(0.01)
2 1.16(0.10) 2.02(0. 12) 0.075(0.01) 1.48(0.02) 0.050(0.01)
1 1.04(0.2) 1.50(0.17) 0.071(0.006) 1.42(0.02) 0.066(0.02)

SRHEEFTCFERIEIRAFE 1 Abbreviations of the parameters are the same to Table 1

2.4 EFAPPHAABEAIR A AR BT SRS R

N T BE— WA SR A RN , LA 31 (BHAR ) FIAKPY (BAAE ) AR B A AR K — B
PH 2 X AT E R B, FHAE AR T P R.g M Tr F3in W AR BN B AE AR SRR 2 ~4 AR EE R
(£3). A L—VERRENSGR, TUEH RN ERERAH e EERREE T, EEER
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BER) BTE SR AR, RE T HA LS FERSRERIE LR R HI(R2) . WIPRSRESMANE
WIERKRAR—Z W, B BT FHPIRSR A, ORI 5™ B HE PSLA PSILZE N EDER
AGRERITE R, TR T AH i AR SPGB U R H 258 TR Y, i LRk
BB YEA R BB R

£3 HEERWPEEENREREH R ASHRN
Table 3 The effect of sunny and shade environment on the photosynthesis of M. micrantha

A3 Site R P, e, Tr CE é LCP LSP
A4 Shade 0.762(0.12)  2.92(0.90) 0.091(0.011) 2.78(0.31) 0.014(0.005) 0.046(0.017)  11.0(5.2) 317(35)
FH4 Sunny 4.01(0.41)  12.89(0.94)  0.239(0.021) 5.12(0.34) 0.0738(0.015) 0.086(0.008)  29.0(4.5) 515(55)

LCP . Yt 4% 5 Light compensation point (pmol-m~2s~"'); LSP. J&fFN & Light saturation point (pmol-m~2s™'); HEBESMEE T\ FEKE
#5FIZE 1  Other abbreviations of the parameter are the same to Table 1

2.5 AFAESE AR EEFR RIS M
BH Za Mot R AR R R B RS (R 4) . FRIRE, MK P, .CE.Tr ¢ BT M
TR 13% ~32% 10 R Ml g WIZRAR,TE -5% 2 8% Z W s B B A48 in B B AR T I , SEAR T8, 40

F4 TREMPNEMH EHNEHSELREENER
Table 4 Differences in gas exchange between young, adult and old leaves of plants growing in different plots

FEHD Plot R P, I Tr CE o3
i Young leaves
T ZRES IITER O 3.87(0.11) 2.25(0.15) 0.11(0.02) 2.31(0.12) 0.015(0.01)  0.061(0.003)
In forest BRMEAR R bk @ 1.25(0.12) 2.98(0.25) 0.19(0.05) 2.45(0.21) - -
2RIl A m® 2.49(0.10) 5.26(1.03) 0.28(0.03) 6.08(0.87) 0.025(0.01)  0.068(0.012)
FRIE S 2 HISHR-BEAH® 2.89(0.12) 4.80(0.51) 0.17(0.01) 3.44(0.25) 0.023(0.01)  0.029(0.006)
Glade B L BRSO 1.38(0.12) 6.48(0.62) 0.21(0.01) 2.79(0.05) 0.028(0.01)  0.055(0.006)
W (5M) BRI EFH® 2.96(0.21) 18.50(0.42) 0.48(0.04) 8.88(0.52) 0.095(0.02)  0.076(0.007)
Forest edge RyghRaE L @ 1.74(0.07) 6.92(0.09) 0.34(0.01) 3.87(0.16) 0.030(0.01)  0.045(0.005)
FINAR AR B m® 3.72(0.21) 5.30(0.31) 0.22(0.05) 3.13(0.21) 0.030(0.01)  0.031(0.002)
SEH{E Mean value 2.54(1.00) 6.56(5.07) 0.25(0.12) 4.12(2.12) 0.035(0.03)  0.052(0.018)
M Adult leaves
T ZRES IITER O 1.73(0.16) 2.68(0.29) 0.09(0.01) 1.80(0.09) 0.015(0.01)  0.086(0.008)
In forest BRMEAR R bk @ 0.76(0.12)  2.92(0.89) 0.09(0.01) 2.78(0.31) 0.014(0.01)  0.046(0.017)
2RIl A m® 1.29(0.19) 6.22(0.28) 0.26(0.01) 5.51(0.19) 0.028(0.01)  0.055(0.002)
FRIRIZS b BRI AR-EAHP 4.22(0.17) 12.64(0.36) 0.50(0.06) 7.30(0.41) 0.062(0.01)  0.061(0.004)
Glade B L BRSO 1.02(0.10) 6.78(0.24) 0.19(0.05) 2.75(0.05)) 0.031(0.01)  0.067(0.004)
W (5M) BRI EFH® 5.38(0.09) 10.85(0.07) 0.31(0.06) 8.30(0.25) 0.058(0.02)  0.092(0.003)
Forest edge B HEARAE 1 sh @ 1.56(0.09) 9.45(0.74) 0.29(0.02) 3.94(0.15) 0.043(0.01)  0.051(0.004)
TR E® 3.64(0.42) 19.12(1.13) 0.58(0.02) 7.07(0.18) 0.094(0.02)  0.054(0.002)
SEH{E Mean value 2.45(1.72) 8.83(5.46) 0.29(0.18) 4.64(2.50) 0.044(0.03)  0.064(0.017)
- 0ld leaves
T In forest ZRES IITER O 1.52(0.02) 0.72(0.19)  0.04(0)  0.86(0.06) 0.007(.006)  0.082(0.017)
2RIl A m® 1.17(0.11)  5.29(0.30)  0.12(0.01) 3.20(0.19)) 0.036(0.01)  0.065(0.008)
FRIE S 2 B A B-EAP? 2.79(0.02) 7.35(0.26) 0.16(0.01) 4.06(0.19) 0.042(0.01)  0.067(0.003)
Glade B L BRSO 0.62(0.07) 6.41(0.45)  0.26(0.01) 3.65(0.18) 0.027(0.01)  0.056(0.005)
W (5M) BRI EFH® 5.07(0.03) 10.25(0.07)  0.34(0.03) 8.77(0.74) 0.050(0.02)  0.087(0.005)
Forest edge B HEARAE 1 sh @ 0.24(0.10) 3.02(1.16)  0.11(0)  2.00(0.11) 0.012(0.01)  0.016(0.008)
B RR B Hm® 2.01(0.16) 2.07(0.25)  0.07(0.01) 1.88(0.09) 0.020(0.01)  0.051(0.009)
SEH{E Mean value 1.89(1.66) 5.01(3.31) 0.157(0.11) 3.49(2.58) 0.028(0.02)  0.061(0.023)

(@: Clear-up site of M. micrantha at the Dalingshan of Dongguan; 2): Under forest at Banzhangshan park in Zhuhai City; 3); Beside the cement
barrel-drain at the hill in Zhuhai city; @; In the rivulet at Shixi in Zhuhai City;5); in the gap of forest at Shixi in Zhuhai City;(®: Abandoned land beside
Haiming kindergarten in Zhuhai City; @); Roadside at Banzhangshan park in Zhuhai City; @): Marsh besides the Hongshu-Dongfang village in
Shenzhen City
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0t R P AU ST W8 75% F1 78% ,g, 71 CE 53 BIMSTF 71% M 77% . HHHZEF Bk H 34k
A A REERW (K 4) . Heplot st fsgn P2 R AR LIRS 8 £5,7 f5F1 14 15, B Hb A
WEHRE, HEEREEUNER,

MY —ROEE B AR E RN A RS . H— BT RFAZRmE:, RSS2 L=
BRENRIAE— KT, X—HR BRI N AR A Y. KRN AR5 b & 28
B, AP S BU7E Bl R IR AR T B B B [ e Bk, MIAE RGBS T RARILE LA UMR L BT . HH %
BFE#H . XFIAMHEBRTEETREN T RREABEABIRE L. WM A THETEAIIREK
FARIIZ e, AR 2 T ARG (Sh) B, VT 0L, RS H A BEE SR8 SR KK BE , H AR
FE EHATAS AN BER R H AR, MBS EATE R EE. B, v LGE SRRk
SIS T PR LB H A WIBG . XRE AN SR BRI E MBI AESEH T, WA
TREIERAR R & +WAIRSER( Hetero panazx) HFHEZE™ gy —A 1T BEAE B2 LH
2.6 MAKNSEEEHMKR

SRS RMEE LI, R T R EEMKERN RS HAKAG) SRS SALSE EREE B URENR
BUBEAEAY , AREKR, DERE— Ly, PERAETER(BXR
ﬁfﬁ‘%ﬁﬁjﬁ/ﬁ%ﬁﬁﬁjﬁﬂgﬂfﬁ%%,ﬁk?@ﬁ&%/‘l\ Table 5 Relations between leaf size(x) and R, P,,g,,CE and ¢
BT AR 11 9om? , THBKEIRIA 57. lon®s CERIP, 2 poso P ——
SR RANBEHX, B Tr f g SFHEBE LM, Relations coefficient p-level
ﬁﬁﬂ(ﬁ?ﬁ%ﬁqﬁﬁﬁﬁ'f{ﬁﬁﬁ CE %%E{‘—?Pﬁﬂ‘] Pn R y = 0.0444x + 0.6637 ? = 0.3962 p=0.09
S8 MBI R, 3 WUE i (F = 0.6184,p = 0 Do emrr et T ronoe
0.012) (FES5), EFrMER A M 4 BB E . v E Tr gy = 0.0647x + 5.5886 % = 0.3266 p =0.10
B3t <35t SHRBRMIAS IR o P 7L cooan oo
EH >35em” (P, =18.4 x (1 - ™™ ™¥EY) _0 0 g | _0.0099x + 13077 o068 p =0.012
49,77 =0.92;n=156,p <0.001) ; HEFH <35ecm* (P,

=10.9 x (1 — ! ~0BPR9 Yy _ 9 84 /2 =0.85;n=104,p <0.001) ,
2.7 BLTHEHEERENEH

WAL A BB G B T R R H B AR — ER B H RN — A EA" . 6 RRLTHFEN
TH (L TIE) MBATENEHZE TR MBS R, YRLTFHER,HHF R BEERR 29%,
Tfi P,F&A% 35% , CE F&A% 36% ,WUE &K T 39% , ML B8 EAAR K, XN AR T 2 %2
TG E BN AEEER,

£6 MEFRLT(Cuscuta campestris) Biig M EHH A O HERRMA
Table 6 Influences on photosynthetic characteristics of M. micrantha from the biological control by Cuscuta campestris

K38 Treatment R P, g, Tr CE o3 WUE
% 22 F Bl G Biological

control by C. campestris

6.24(1.26)  15.13(1.10)  0.68(0.07)  10.5(0.57)  0.077(0.02) 0.062(0.003)  1.44(0.22)

%t Control 4.88(0.85) 23.13(1.33)  0.75(0.04) 9.7(0.27)  0.121(0.05) 0.050(0.005)  2.38(0.25)

2.8 ENEFHEKSEIMEKERLEGRINES

RS BRI EERAEERMK 54T 2003 48 A ~9 AR KRB FREMARZEN E
B2 tma b il 2R %5t (1083) DL K B4FE 4 ~ 8 F 43R 2 P 3% 77 T i e 7 fl 2R 4548 (358 ) #EATHIA i
(BFHP:P, =10.1 x (1 - ~OMOPRI-Dy 5 05,7 =0.49;n =1083,p <0. 0001 ; EPIEFH:P, =6.6 x (1 -
gl ~HUSIOIIREE) Y _1.08,7" =0.48;n =358,p <0.0001) , 25 R A BEPYIEF AR H B AOEAEH(6.6) {UH
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LFEFH(10.1) B9 65% , 61 R B 28 01 4R AR R A 22 A K (PN : 0. 04646 ; BF 46 0. 04696 ) , T P 1l 52 2 =5
(1.08) XM S FEFAM(2.05) By 53%
2.9 EFREKFBHN A HLIERYAELI H

B RMH A ERE 2 — Rl 7 A K R H A CO, R HEIRE AL, 4 IR %
B INGE A A B E BT E, XA T2 T B85 H B hsc st Bk, 58U BB X
F P,\R.g,.Tr.CE fl ¢ HATHENT RI, AN E B ERERSARERESHH(E2), KPP,
£ IXTE 2 ~ 10pumol -m ~*s ™' 2 &, o5 FTIERE B9 70% ; ¢, IS 205 X 7E 0.05 ~0.45 mol-m s~ 2 i,
o B S BIR Y 73% ;s Tr B ARIX N 1 ~ Smmol -m s ™' Z 8], & BTl S5k 3E #9 66 % ; CE ${H 43 F 0. 01
~0.05 mol -mol ™' ZJAI ¥ o Tl & BEIH R K 64% ;R By /3 s -p K IBON H .0 (45% ) #E 0.5 ~ 1.5 pmol-m ™
s ZJH), MFE 0. 5 ~2. Spumol - m ™ s ™" 2 [A] B9 $0 38 o5 BT U B B9 66% ;¢ B T 4 A X 7E 0. 04 ~ 0. 08
mol -mol = ZJ8] , 5 AR B 2R 77% (B 2) ,

40 25
@352 n=86 @ b n=86
< < 20 +
z o[ z
o 25 s 15 |
s of :
e 5L o 10 =
=0 =
S0 — S0
<2 2~6  6~10 10~14 14~18 18~22 >22 <0.05 0.15~0.25 0.35~0.45 0.55~0.65 >0.75
0.05~0.15 0.25~035 045~0.55 0.65~0.75
%A VER Range of P, (umol-m s ') S FL5ETEH Range of g, (wmolm 2s 1)
1 =86 - =
- 25, n - 354 n=43
) £ 0r
> = 25
Q Q
§ 15 § 20 L
g 10 g 15
<% ~ 10 L
% s ® 5L
0 0
<1 2~3 4~5 6~7 8~9 >10 <0.01 0.03~0.05 0.07~0.09 >0.11
1-2 3~4 5~6 7~8 9~10 0.01~0.03 0.05~0.07 0.09~0.11
ZESH 2B Range of 7, (mmol-m2.s71) AL RESE R Range of CE (umol-m2s7h)
50 45 - .
~ L e n=86 ?4o,f n=>56
= 40 | = 350
P - > 30
g 30 2 25|
= I =
g 20l g2r
= - £ 15
M 10 | b 10 -
Iy = ] = 5 ;l—
T 0 S0
<0.5 1.5~2.5 3.5-45 >5.5 <0.02 0.04~0.06 0.08~0.10
0.5~15 2.5~35 4.5~55 0.02~0.04 0.06~0.08 >0.10
P 3 K JE ] Range of R (umol-m™2.s71) R T BT RRTE R Range of ¢ (mol-mol™)

B2 MAFREER(a) SILTE(D) FREER(c) BRUHER(D) JFRER () MBEARME TR BRI (T U EWE S
#)

Fig. 2 Frequency distribution of net photosynthetic capacity, P, (a), stomatal conductance, g, (b), transpiration rate, Tr(c), carboxylation

efficiency, CE(d) ,leaf respiration, R (e) and maximum apparent quantum yield, $(f) Data pooled from all above measurements

2.10 ZHZEH LA ER—MX(BE) HEXNRHH LB (CEFRERKRFNEREKSE)

HH 3 TR K E R BULT AR & B BB = A LA M T I AR A, X SR A BRI F. F—4
B (BRI AR I8 ) A7l K Z A B84 (6.5(SD =1.6) pmol-m™s ™" ) MK (1.4(SD = 0.4 ) pumol
em s TS T EFREK TS (17.3 (SD = 5.7) pmol-m ™ *s ™" ) FIREHK (4.3(SD=1.6) pmol-m*s™")
B 173 26 . EEARPHFERENRFEEFECAKLE RN, B EF A KNS &mKALE Y,
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HERARZEESE T AR RN, EAMARNEFS TR AEHRA BRI SRR,
T BN AR TR KR B TR . AR H R T, w2 RS G R
KA REND, X T BRR A AEFAZ AT M A L R BB A R —F b IE,

TLERAEFRERSTRE RAAMERS FH BT LSRN SFH—HEN N ZS AR Y FE
HE, HEETEREYFE, BETEAEYFHE(E 3) . B TAREIDARKIESVEGE
PRI, H—RUNAREYICE RS B3 & TXHEF, W0 Deng SR B H 2519 — NS BIE 22 BT
BRI, B H e A R RAI IR ROK SR AR B E R TRE2" . BRI N, AR
YIEtA RE T RS AR R (B R ILER AR Db AT W 2 B TR EA A T AREYEREERK . IR
BB H BT R BRI, B H AR RHAR LA —BEOH Ay EY . BTRE™ REXS
U i A B K2 2 (Eupatorium adenophorum) MBS R IR, R R LB LB A BN A RIF IR,
BREAEK R HAEHLRA “ $K” e TR R A RA “ 1K BO6E R RIE T HAEA FI A SRR tRE & 5
MAAFERREB K, FIH, GRS W (E. odoraum) AREDEAHHBIITA R, HAL M HIEE
AR X R B 5 , LR R S i P MRS BOOL A B S S L B S T 0 IR A @, AR SOwt 558

ZALE AR
0 a 70 b .
N AR K 3 _ el EREKE
" =l Reproductive season T Vegetative season
N‘g 20 |- g 0
s S 40|
E 15k L L g I
e 'r & 20 A . :
2 2 . $
& ST 2 & 10 |_l_| .
1 i
0 I 3 I I I 0 ! I I |
WHE AR FRAY RAEY WHE  AARMY Bk EAEY
M.micrantha Woodv sp.  Herb sp. Liane sp. M.micrantha Woodv sp.  Herb sp. Liane sp.

B3 HBERERS(a) EFRERH (D) LS SN R L

Fig. 3 Photosynthetic comparison between M. micrantha and control species in reproductive season (a) and vegetative season (b)

a. AR (AFE) SR—FEAL T 8 ($E% 2005 48 12 ARYIRERNZEE) ;b. BFERN(EE) SEKER —BX %
BMEES AL E, BIESI B XS24 % a Photosynthetic comparison between M. micrantha and other species in the same

community in reproductive season ( Data were measured in Shenzhen on December 2005) ; b. Photosynthetic comparison between M. micrantha and

other species in the same region in vegetative season. Data of control species were from references [4~10]

2.11 ARAESTHH M 3 E AR R B ER Rz

RERIE R e T d iR 2] T3 H 2506 SR UK P RRCRI R 7, 0 2. 1 i TR—2T
EMRKS IR ERZEE /IR, T 2.5 AR AESE T HH 268 E8RZ CE K ¢, K- R
TR, BE-NERNERNKNSRTEESNEREETTHE. Bk, &6 U BN E I, E AR
DWTEARFLESR TRk H 2§ P WUE BB EEET (R 7). WT PRI, HREERRKZE CE, HKR
8,1 ¢ 5 PN, 8 A RER THRE L EAREHERNER, I SR EZEMAOR SR
BEJIHHSRH CE, HUCRIZ S CO, MK HE i B9 fLo T WUE ki, MR RE I E P,, TS5 Tr K4
FKUEH, ML PR SR ABRAF AL RLR, WA RS H % WUE M ERRREEEERAN
R, BB AR R PTE DR AR, X5 R —ET EARM 4R —2(E 1,b) . KALFETERM A
PREFTE— M RE KRR AR |, BRR MR BREE 2. 12 mmol. mol ' (£ 7) o

@ FHEE. 2006. ol EFEWRE A RRERBII. RILHREM LM, 73
@ BRepIE. 2006. Mol B FEY KHEARK ESYUIEBBTF. Rt KM 20183, 92
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93 EXAR A EEYBEHE 3 (Mikania micrantha ) B SRS et 4097
RT REMASHARESNLANEEEFHHEXER
Table 7 Correlations between P, , WUE and several other physiological parameters
BEEZRY HEE X HRRF X Equation HARRE A LAY Samples  BEHIKF P-level
HE P, SIRE &, y = 19.54x + 1.9402 0. 6224 86 <0.0001
WL CE y = 203.48x + 0.0102 0. 966 43 <0. 0001
BAERBTHE y= —14.276x + 5.9526 0. 009 56 0.49
A4 F R H& P, y = 0.0641x + 1.0943 0. 4616 86 <0. 0001
WUE HPEHE Tr y = 0.0637x + 1.2976 0. 1196 86 0. 0011
SARE 2, y = —0.9408x + 2. 1215 0.032 86 0.10

¥R, 5E 2 $4EAER]  Data is the same to those in Fig. 2

3 FZFig

HASEERRTAEY RREYRINGRRE. RHBUHEREERTNEEFESREERT L, Eil

EFAMRE 2 PSR IUSE LAV B HE S SCHR , AR SO B H 38 B USSR AT T 8O RERIBTST , WAk H %
HAM A ERERRARAR T, AL A FRER A FRAERRSRGETH R EE AR K,
XA H 2 S5 R — X (%) HEXHRM, B H W ERERFNERERSS JMOAFEYEEFHE

Y,

BT HEBAEY), THZE T EAM I FIE, AR H 2R FE A RRE I R B A

KoL ARE), MRRERR, I ERRRAZ T HOEE MBS, A S ERARERNAERNR R
BHRBESIAFE . CO MK B RAE YR AR T B9 ZER , X3 H 28 B9 U 3 e 414 B LA BT 5 VT RE
A B TEBERA RS KEYIPRETT 5.
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