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Photosynthetic characteristics of an invasive plant Conyza canadensis and its associated
plants. WANG Xiao-hong'*, JI Ming-shan' ('College of Plant Protection, Shenyang Agricultural
University, Shenyang 110161, China; *College of Horticulture, Shenyang Agricultural University ,
Shenyang 110161, China). -Chin. J. Appl. Ecol. ,2013,24(1) . 71-77.

Abstract; To explore the invasion mechanisms of Conyza canadensis and develop effective control
measures , this paper studied the photosynthetic characteristics of the invasive plant and its main as-
sociated plants Ixeris chinensis and Commelina communis. The light saturation point and light com-
pensation point of C. canadensis were 1634.00 and 23.84 pmol - m™ « s™', respectively, which
were between those of the two associated plants. The maximum net photosynthetic rate of C. cana-
densis below light saturation point was 28.12 wmol + m™ - s™' | being much higher than that of the
two associated plants. The apparent quantum yield of C. canadensis was 0. 06, equal to that of
1. chinensis but higher than that of C. communis. The CO, saturation point and CO, compensation
point of C. canadensis were 834.00 and 23.69 pwmol + mol™" | respectively. The maximum net pho-
tosynthetic rate of C. canadensis below CO, saturation point was 31.97 mwmol - m™ « s™', which
was between that of the two associated species. The carboxylation efficiency of C. canadensis was
0. 078, being higher than that of the two associated species. The variations of photosynthetically ac-
tive radiation and CO, concentration had little effects on the stomatal conductance and transpiration
rate of the three plants, but significantly affected their water use efficiency. C. canadensis had
higher photosynthetic rate and material accumulation capability, and its high productivity could be
one of the important factors for its successful invasion.

Key words: bio-invasion; biodiversity; Conyza canadensts; associated plant; photosynthetic pa-
rameter.
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/J\%é( Conyza canadensis) A AR I 2
SEARELAELE A, SR T AL SE Y, 1860 4ETE IR [
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PLT-ah A 42 1S ARk, /N CREFEAR 2 M X &
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PTAER X/ RS BB 2 4R TR A
2 H R | K ()R T T S SV N 3
NAZREZS PR, JUH RO A A B AR SRR U S
DA R, N REETE HAOLRR A T Db A
RETHAE A, I HEA IR g™ [
B, RTRmDG A AE T E 2 A S F— R A
CO, AR X /N RIS 3 30 (1 52 ) v KA TR 2 4
TR A SR /IN 6 R R A R A 1L 3
(Ixeris chinensis) 18 B ¥ ( Commelina communis) N
WEFEXRT G, HEAT D6 A -0 58 i 1B A5G 5 -CO, i 137 0
SE  IFE AR 5 AR R SRS R SO A AR
BESH PRI/ € X A E IR AR AL AT CO, Y BE 1Y
e EATL AR, DA 5 /N 3 B A AR AL R E A RGR
PGSR PR R

1 HARMREHARFTE

1.1 WXL

W9 XA 30 7248 B BT ok A M R 2 e el
(41°46" N,123°25" E). iZ X 50 m, <M )& At
i N = R e V= VS B 20 e S S = o
IR 8.1 °C, =10 CAHRUEE 3570.6 °C, L&
150 ~170 d, f % HFHRE-16.5 C & A V5
AL 25.3 °C L AEREKR 721.9 mm B\ T 7—8 A,
AEZE K 1600 mm.
1.2 Rt

R T 2011 4 6 H 78 A B bl PN B A X i
7. BRERHE & B O 5 R AOR (Poa pratensis) 1
PN N R AR A A Ll SE Y B R 2
( Chenopodium album)g‘rf. BEHLIXE 1 mx1 m £ 5
D EBEREM T MRS, T 9.00—11.00 i
HORE 5 /N K3 15 S RS B 8 3 R Ad T
FRAERK I MR RR 1 AR R LI-6400 455 %45
AL (Li-Cor Inc. , Lincoln, NE,USA) %t 3 Fhid ¥4
RIEOL G H R (P,) ZEBHE R (T,) LT
(g.) JHIE] CO, MR (C,) S bt i "™ . &
R RE 1 RR EBOH T 2 3 A b i
B b 3 U, W BRI R AR AR R A AR

ANTRGEE | L S G ) S A AR R 43k (90. 5+
5.5) .(40.5+5.5) F1(50.5+5.5) cm.
1.3 WEmH Sk
L3, 1OGAEOtsmm e 6B ge iy FLah L, A
FH L1-6400 #5206 G- 02 A, LL/NIIE NS CO,
SRR BEE R H SR CO, R BE 25 (390 pmol CO, -
mol ™) , 3 3 P P I BE R YT A 4 ) 0 = R E k25
C, 2 SANHREE K 70% . 21 95 6 IR B 28 A 3%
AR SRR EE SR 2000 ,1800 1500 , 1200 , 1000 ,800
600 400 200,100 .80 .50 F10 wmol + m™ - s~ F|JH]
H3hl & #&5¥ # 17 6A -0 (P,-PAR) Wi i 1l
/_\HE[IQ] .
1.3. 2 6H-CO,m R il & FIH LI-6400 fi 45 :0%
AU AP L1 TR I 2 PO A A AR SR
1700 pmol « m™ + s | R G 5 BE AL F— B BH A
FEW 1) 6 48 A A5 Y8 L (1500 ~ 2000 pmol + m™ -
s71) UL LI-6400 i 485 20 A3 0 A PR S 3
PHAT R R E IR T N 25 C, SR AXHRE N
70% . LI/NIINIRAS CO, MR, B CO, ik BB
J& k1200, 1000 , 800 , 500 , 300, 150, 100,50 FI 0
pmol « mol™ , FI I A 2 & F2 /¥ #4765 -CO, (P, -
C,) TR g
1.4 Hdlkbsi

JEA-JE5E M R 2SR H Farquhar 5542 H 9 28
LA AR O R M R A TR BT R R

P, ={al+P,  —-SQRT [(ad + P, )° -

4KalP, , 11/2K-R,,

KPP oA R (pmol - m™ - s7) ;o AR
HFRCR(AQY) 5 P, I KOG # R 1 G
A AR ST (PAR) s K tma iz th e iy £ 5 R, R
M PP 3 36 B 658 o 200 wmol - m™ - sT LR Y
P -PAR M i 22 47 BRI, b S 2 0
RO TR S RGO R Y A SR DGR A
(LSP) , 5 » HHAYZE s EAMEE 5 (LCP) .

HE-CO, M L i Ze 0L & ok T A WLl 2k A
AP HERER .

P,=CE-C -P,, /(CE-C+P, )-R,
K. CE WA RuBP RALECR ; € oM L] CO, ¥k
JE, P, CH—ENHR R CO, i F AN S ) B KR
WOGE HA R AR CIEIGHE A F CO, MRy
200 pmol = m™ « s~ LAY P, -C M i {2 1T B 2k
Bl HARRR R RIERCE.

7K 53 F| FH 3% (water use efficiency , WUE) 2
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AL

WUE=P /T.
A T oRZEREHCR (mmol » m™ - s7).

K SPSS 16. 0 Fl1 Excel 2007 #AF #4758 88
T HT IR >R TSR 3R 5 225397 (one-way ANO-
VA) Fildee /N 3 22500k (1SD %) #4717 22 4341 Fil
2R B EEE (a=0.05). FEPEE HFEEE
+hRifE 2.

2 HRE5HM

2.1 AEYPCE VRIS A RO SRS R 1

2. 1. 1L L - 2R AE DG5OIz il 2k
S W T ARG A SR B R AR AL R R 2
B 1R BE A RO SR S s e, /G e
U AR 401 i AR B SR A 9
B o /N REE RGN 0R JEE A oK. IR B — 2 1L
F ARG R LT ot A AR IR B, R B A

®1 MNCEREGEEVRSESMARIESH

RL/NEIE(R?=0.99) (I 3E(R*=0.96) B b 5
(R*=0.94) EOLEHR S A ROCE AT A M
13k B 2K | 1 Farquhar A AL B K B 2% [ )9 7
FERT LIS 3 FEI A R S8 (R 1).

2 1 AT RLE 3 RS 0 61 RS Y e T
1500 wmol + m™ s, HI/INIF 8 B 5 > /N &
ESIFSE N ES 2 FhRE AR R R 2
SR FN KO 5 S AMEE S /NI Sy 1 3
>/NRESHE B /N R EAME Sl 23. 84
pmol « m™ &7 A F 2 MR AP Z ], H 2% ik
F) i KO /N REE 5 1% 3E R R T ROR T
F2ES, AR E RTG53 Y i i Kot
B RTINS 1135 32 > g rr | Horpr
ANTREE ) B KOG A Rl 28,12 pmol - m” -
sTLRERT 2 P EAAEY, LS 2 ARk
FHEE /N REXTGRE AR 2R 5w , FEAR TR A RO
HAATE R BT YRR 6E ) .

Table 1 Photosynthetic parameters of Conyza canadensis and its associated plants

Wb JEH AT JeEME AT FW A FRE BRI R
Species LSp LCP AQY P e

(pmol » m™2 «s71) (pmol » m™2 «s71)

(pmol + m™2 -+ s71)

/NKIE Conyza canadensis 1634.00+4. 18b 23.84+1.18b 0.058+0.005a 28.12+0.37a
15 3E Ineris chinensis 1556.43+6.92¢ 32.58+0.63a 0.058+0.002a 21.10+1.03b
TS 8 ¥ Commelina communis 1730.00+6. 85a 20.22+0.56¢ 0.053+0.001b 18.77+0.39¢

[RIFIAR/INE F R 22 5 .3 (P<0.05) Different small letters in the same column meant significant difference at 0. 05 level. T[] The same be-

low.

0 1 "
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EFROLAES PAR ( pmmol - m* - s™)

1 /R RO ARG A - N 24

Fig.1 P, -PAR curve of Conyza canadensis and its associated plants.

I./hk%E Conyza canadensis ; 1l WIFFSE Ixeris chinensis; 1 ;WS 5 Commelina communis. I ] The same below.

1200 1600 2000



74 A

M

TR

24 4

2. 1.2 AL ERAZRL YDA R CO,
FEGEA AL BB AT RLE B A RO
FARGT ISR /N S AR B AL TR
EARRE R LTS, b/ GE AL R L
THIERERI 5 T 2 AR, <ALAER co, it
T e O, HUK ZE I3 el i, N e )
A AT MBS S AR A 56, i 5 PRI AR T
EBERABEYICR. 52 MEEEmYAHLL, /N EE
(AL T BERZ SN A RO A 40 B B B, XK
I B RFFRE AN IR R A ).
2.1. 3 B HRAUK P FIAIR LA FY) 20
AR IR I S 2 SR BRI /)R GE K
FUAE AR Y I 7 28 B S AR AT RO A AR A3
5if S T BTSN (1) e, /N G 2R
MR TR e bR, 2 R A TR ] s T
Loty SEFIRS B R A5 2 R AR AR I, N G
7K I R AR

N R S LR LE R B R oK e R TR Bl R
JEARSI R IRE S TR TR YA RO

EHRS A 1200 pmol - m™ - s7VEF, 3 FAE YK K 43
FIFH R BN B AR (R 1) . L S RS B o 4 7K 43
FIF R 0 2 T/ Ko, Ui 2 FhpEA M4 A bt
AE IR T/ K3k,
2.2 FEYEAAEHIXT CO, MR B i
2. 2.1 65-CO, M B T ZE I RFAE D65 -CO, M 1z i
LRI B T HEY A R B CO, He AR T A B
I 2 ATLAE Y, 7N o R A AR A o6 Al
RIRH CO, M 1 44 in 52 SE 18 5 vl /N iy e 34, 24
CO, ¥ J9 900 pmol + mol ™ i} |3 FE Y K44
TR E e KAH. /N K (R =0.98) 1773 (R =
0.99) HSEARL(R® =0.99) LA B CO, W E
(ARSI XA 8 8 35 /KT, P LA O ZR A AR 2 [
IS5 FEAT UGS 3 AEYIG CO, MR SH (£ 2).
M2 ATLIE L3 MY CO, ¥R BE i 1 2
B ) 25 F R 3] K =, CO, MR R
AN A L 32 > /N KT S T8 B BT | CO, #MaZ A5 R
AN SR L 32 > 08 B > /N K% B R e B R

R2 INEERESEEWE CO,MESE

Table 2 CO, response parameters of Conyza canadensis and its associated plants

Y CO, HAIT, CO, #MaEAT RO E # AR BALRCE

Species Csp CCP Py CE
(wmol + mol™") (wmol + mol™") (pmol - m™2 +s71)

INTKE Conyza canadensis 834.00+11.97h 23.69+1.74c 31.97+0.95b 0.078+0.004a

11353 Ixeris chinensis 897.20+6.65a 41.58+4.41a 34.91+0.74a 0.056+0.001b

HS PR EE Commelina communis 804.60+3. 58¢ 29.76x1.85b 28.60+0. 69¢ 0.052+0.005¢

5ARE

g, (mmol - m™ - 57)
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Fig.2 P, -C; curve of Conyza canadensis and its associated plants.
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(RN A LU 3 > /N 6 3% S G BB SRAL SR 1)
KNI Sy 7N 638 > 1 32 > R B A
2.2.2 5L L B2 ATLLE 1, N REE
LHAEA R B AL BERE CO, ¥R Y TH i A8 T
SRR Ho  NRIE RS R EERE CO, R BE T 2
R B s Ll SE RIS B B 1) S AL 5 B2 R CO,
TR BE I T i S S KR /N B e, 2 CO, MR EE
800 wmol - mol "B | 3K I KAH. /N KER AT
JE 5 I 322 RN 3 (H I 2 v TG By B
2.2.3 ZEBBHAMUK R A2 |18 2 AT
B i HE CO,MREE Ty, LU SE ARG B 2 (1Y) 2% i
BT IS (AR RO AR Y CO, Mk
JEH 0 ~800 pmol + mol ™" B, /)N K3 1Y 2% i i e i
TREEFE 2 CO, W E>800 wmol + mol ' A, /N K
(%) 7% [V TS 20 TR K W v T L SRR B R (H 2
FARE.

IR SR K R HRBEE CO, ik
JE R T i 4 S e RS I N e CO, MR B2 800
pmol « mol ™' A SR E fie KAH. /N KIE 7K 43 FI R 5

Ly S RIS ey 22 S AN J
30 i

HERMYNE R DH SN TZ—, HYRDE
AR AL 3 A B A FH I 2 A3 1 BB ) AEAR KRR JEE
R T A E K SR R e AR T
BN A H R ZZ D5, TH A 50 B
PEXT T HAE AR AP e 2O E 2 Uik
Y A HOAS b B 5 %) S RE A TR FIDIG 5 i AL
1, AT ol AT T EL A AR SR 1 AR08 4

— i FH 1 A B9 56 it AN A5 1500 ~ 2000
pwmol - m™ + s7' ML K 50 ~ 100 pmol + m™ -
™ [P 1) O L A R B PR AR AT SR A
<20 pwmol + m™ « 7P ARHFIE N KE MG
FIE>1500 pmol + m™ - ™' J& T & MM Y. i 5t
Farquhar A WAL G50, 5 2 FEA DA L,
INTRSE BRI SRR TDGAME: S BB/ R
E HAT B0 A ROG G AR S L X 2 H AR
R R K Z —. X 5 %% H 25 ( Mikania micran-
tha) ' B 25 % 1 35 ( Wedelia trilobata ) 81 gk
— LB A (Solidago canadensis) "™ FI 425 % 2% ( Eu-
patorium coelestinum ) 200 S N AR A R B BF
FAIR—E

e T A AR (AQY ) S 1 #8411 55
HEATCEAVERIIBE T, e RG] [ B AE 4

XS A R S ) I RS N AR . A VR S
YIHEBE R B, AR ) A o B i PR 2 L AE A
T o 7S (R USSR B A5 R, S 1o i
LIZSEL, AR RGO L A B DGR DGR
MFM i FRORE, &R AR 77 R AR
PRI R, N KEE RO A R B T 2
TP LR AR, T8 WLt 0 A B 2 s TR BRRE ) H
HilpFEE S AR E. UL/ E BAA HIR 55t
JGREFIHIBE ST, T HAEAH DGR AT /N RER R
Y RE 1 IR s AR A, AR UL X
LA SN G TE A 2RO T RO A RR R 5T
Z5R—2 SO A BRI N RETEE R AR KN
FIZE MR R G E AR 97% P AT I,
/NREERE RS AR DG R R B L)
JBT, AP A= 7 RS 5 A3 i HAE A W] AR B
AT IE AR

CO, 2 MH YA VE R B 3L AR 5Ok M XT CO,
e B AN AR (SR A B i T ER A e
BRALRCE (CE) U AR TEBAR CO MR EE ST
X CO, RIS, A WFFEEE L RALRLE 0 22 51 2
WP Z A 3R 22 F i F B R A Y A5,
/N KT BA B R CO, M ALE AR CO, b
R T BA R AR B SE Y CO, M BE i I 3
Fil. FEARIRIY CO, MR EE 251 T /N R O & 4l
e, H R ROR K 0. 078, W3 T4
Y, Ui/ N RaE B A BGR T CO, FIHRE ). X AT Bl
TIOGCE Ry T R/ R AR AR e
A REE.

VFZ I KA W) LI A I IE AR F R 1R 1
BE AL N PERL G AALE S Z R LEI 2R SR,
ARSI PR A S ). A R, AR E 74
ALK 282 i AR S A v /N RIE Y S B
AR, 0. 865 /N K% I A= A5 B B A 45 Ho IX.
905 P A AE Y R HT 10 AL, 3% BH AR 357 A X A
B 200 PR A 3 7 5, LA R A R R s i
J1. 340, HIaE A L B, /N REEA AR AR AR
WP 3E 3 ( Capsella bursapastoris ) 55 2 MAK K |
srkiZe Bk R PRl IF R . LEXDGRYSE 4 J7 1
/NREE G HAR MY Z B 7 AR T A A . X s
HRT AR AR /N R ) AR B AR )2 R

ARSI EAE I TR 7/ RERDLE
A PRAEE LS R AR AR Y Z M 25 S A
TN REER AR, 8 75 2 A W2 it A
7 T R
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