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RS g%t BRAY 153.39% ; RERRA A B S EA R AR B 2. 88 1 L2945, T EA . THEBAESBENS B TRT
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Influences of parasitism by Cuscuta japonica plants on eco-physiological

characteristics of Solidago canadensis
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Abstract; Our investigations showed that plants of Cuscuta japonica Choisy could parasitize those of Solidago canadensis L.
in wild field. The individuals of S. canadensis parasitized by C. japonica were dwarfish, with scorch leaves, and their
growth was restrained severely. The eco-physiological indices of S. canadensis after being parasitized by C. japonica were
measured under the experimental conditions, and the anatomical features of the parasitism were also observed. The main
results were as follows;: (1) the parasitic Toots of Cuscuta japonica were able to parasitize the stems and leaves of S.
canadensis by penetrating the stem and leaf epidermis to the pith of S. canadensis, and therefore, absorb a large amount of

water and nutrition from the host, which enhanced its biomass and stunt the host; (2) after 50 —60 days being parasitized,
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the maximal net photosynthesis rate of S. canadensis was down to 58.81% , the light compensation point up to 153.39% ,
the proline up to 287.57% , and MDA content up t0128.64% in comparison with the controls; but the content of dissoluble
protein and sugar declined 43.45% and 44.47% respectively; (3) the normal individuals of S. canadensis entered into
flower bud stage in the middle of September, and full flowering stage in the middle of October; in contrast, those parasitized
by C. japonica produced flower buds at the end of October, and its inflorescence length was only one-tenth of the controls.
Plants of S. canadensis could not produce flower buds if the biomass (dry weight) of its parasitic plant ( namely, C.
Japonica) exceeded 13. 14% of its dry weight. The results above showed that C. japonica could restrain the growth and
sexual reproduction of S. canadensis effectively. Therefore, C. japonica might be a promising species for controlling the

invasiveness of S. canadensis.
Key Words: Solidago canadensis; Cuscuta japonica; parasitism; growth
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(PAR) FIXT R 6 A & (Pn) , B BB R BB ERET ZNX5HUEHRE, L4 100wmol
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Fig. 1 Photosynthesis-light response curve of the parasitized and normal plant
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R—BEARE EEERE(EMR T :1,2) , NFEERFBOK S FRIEE BRAER, WA, RLT
WAL 10 ~20cm KT 200 em Z24 , FHP BB EF EEMK, ERFBVEREKE T 300 cm M E,
I HREB TS L. MER—BEA R ERBAK SR, DR B HRNERZIR W, EYEZIIE
Bt ARRRERAR_RA RSN, B BEERGMMET AR, NL2 FHUBH, A A%EL
TAELUG , F RN B ER S B A B & B BOREIN, 20 Ay %R EY 2. 88,1. 29 %, i B FR4E 47 1]
BEHEOSE RS ESATRET 43.45% 44.47% , R R & B X IRIELRE 83.70% . WXl
BSn BT LB, HARL THER, BF ELT—MMERE, BN T MER—BEENER,

F1 FEMEFEROES-LMEEHEFTEILR

Table1l Comparison of photosynthesis-light response curve equation between the parasitized and normal plants

JerME R AR 95% K ¥
e MEREK Light Light %52'23 95%
E " i Correlation compensation saturated Maximal net
auation coefficient point point photosynthetic rate
(pmol-m=%s~") (pmol-m~%s~') (pmolCO, m~%s"1)

ﬁéla{lﬁ'ﬂa y =0.2137x/(0. 0138 + 12. 6755) — 0.9749 9.5 14372 6.75
Parasitized plant 1. 1378
IEFHER y=0.5692x/(0.02667x +21.3454) — 0.9849 60.3 1418.6 11.54
Normal plant 1. 4942

R2 RETHERMEX—KRLEK/LHEERFNEL
Table 2 The variation of physical traits of S. canadensis after being parasitized by Cuscuta japonica

HIBFRAR FHEMR E R ERBEHE

physical traits Parasitic plant Normal plant Significance

4% & Chlorophyll (mg/g FW) 1.8121 £0.1152 2.1649 +£0. 0300 F=25.5918 p<0.01
JBEBR Proline (pg/g FW) 15.5354 +£0. 5950 5.4023 +£0.5834 F=443.5787 p<0.01
P MDA (umol/g FW) 22.0669 +0. 2653 17.1075 £1.2023 F=618.9516 p<0.01
T %5 1475 1 Jik Dissoluble Protein (mg/g FW) 12.2708 +0. 8018 21.6979 +£0.9418 F=174.2606 p<0.01
] %5 #E4% Dissoluble sugar (% ) 1.3498 +0. 1399 2.6580 +£0.7365 F=8.5174 p<0.05

5 EERE ARHEZ ,p <0.05, p<0.01 F/R7E0.05.0.01 KEEBEZER The date behind + are standard deviation, and p <0.05, p <
0.0lindicate significant differences at 0.05, 0.01 levels respectively

2.3 HAZLZTHFENMER—EEETE LA EEEYZ N

HAS % FHER, MER—ERHERERKRES, HaTHEZM (B :2) , 8 H AR T 5%
EEFEARIE AN (B T 3) Ak E R aE R 3, HAREZ FakmmE R —B AR E R
AOBRIEI, M 106.6 cm = F] 148. 4 cm, Xt AL PR T—F5, M 113.0 cm 3] 223.2 cm, A H
AF v FAEMMEE R XHREREE R 66.49% , 100 H A% 2 72 R MH T g k—s E&EmLE
. BAREZFHER, FEMRNEHBERG, MER—KEXETHRILAPAFHRE, T Aok
T AR AR, A AR ES) 10 a4 0E, Kb JA 173 LA, BAEF B KEER
BN, HAE 10 ~15 om , ABIEFHRR 1/10( KR 150 ~300 cm) , EEAMER R B, BMERX 1/3 AT
MR B AR IERS L, &NE, YIAELZTFAYE(TE) BidmeE ks EmmeEyaEn 13.
14% B}, INER—B BT EE R I IE R T AR, A REFEM T,
3 itig

BRAPIEANAERR - B2 THEHEH BN IRES S M MR, T, Bd, BRLEF
e BRI R R, B S NS N SRR RIRMNE R, AE BLTIREH R, KB TH
S — SR S, R H AN AR ISR T AR, NITRA BRI HEEL FERKHE
e ERBRD
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AR LR RMER HINAER SR, H A%

250 — UJ #2EHAk Parasitic plant

2RISR — B R A K R AR R AL Nomal plane %
e HARL THERIGE , EFEHK ERRREFH 200 (- §
ERVERFERBEYENKT 30 15, 5FRIERIT ol ¢ —JC'_—
B EERERE, MER—MERUFER, EFY b D

JRFK G RBFER , H B BT —Fia RS, B2
B YRS T AR EAL T = A i — R B
MR Y R, A B R AR BRAR i S A 5R A
R W BRI, MERRORESH _BRY
B BA—E AR, IR BRI — R AR 8 Hﬁ}'iﬂomh 12

H 2835 44 F 34 J5 N8 K — B B AL AE MR Ak 3 i /R AT

REZENE T, R ARLTHFENMER— B3 OFRLTFoEmeEk— SRR R R Rk
MEATCETHERNGE, JMEEYERE R AFZH Fig. 3 The height variation of parasitized and normal plants
—ABERZREEAXNFEE TN ERAEY BEFHRNFERRED 0 AKFEERASE The sane
‘l&%ﬂmﬁ'ﬁ[”““] ,ﬁ o %ﬁ‘ ﬁﬁ H. 2'—‘ i&ﬁEB‘iE‘J ﬁ'f: ﬁﬁ if‘lj ;uzelrs;c;:lt letter in the figure indicated no significant differences at
FAFEA m REALH, T E 1T BB REBMARE

KPP BABEL T HEG, MER—REEMEBREAERERAN T, BAEEERRA R
58.81% ; Wiyt M &3k 92. 5 pmol -m s ™" 18 T3} HR AN GE K — AL B AEM Mk 60. 3 pumol -m ~s ™ F1 Hofth— s
AT (32] inZ4m-22 4~ ( Pharbitis hederacea)39.3 pmol +m "ot 4T (Ipomoea cairica)44.1 pmol +m “2g!
A £, TS B BB B R FHRCRRE K, DLREFI AR BIRE LA S BEF YRR B, n L H
AR T IR G BB, NN, 2 RS E R0, IF R RRE R LT, A BT A
T, X B ERIHA BN B,

BRHAR L TAG R —FZE, BENSXEBNE RIEG D 2 B, HA B UXTRM KA 4
FEM BRI B, BLH A3 TR R Rt 2 — , AZEAHMIT S, 20080 B o Zhae™ ™, T B2/ H 4
LT YRR H W AR R, R S KB A TR AR A, Ea LA BBRSE, ORI LA B AR 22 T Big
InER—REAR—FFH®RRE, BB UG TR B &, BT LA 6 e R — R AR i & € SRR o H
AR T RRBEZ HRE,

H A% ¢ 7 4R R R AT MR IR — B IR R 3l B3R 43, Wi T A B, ARt 1 HxEE
B AR, (B R ISR — BB T LUE T 2R i el . X7 B — e KT I IS R — B B A
o BB H AR L FAMER BB KRR, FHAR Mg, FN, FARL TFRESES
e B BB MEAR R, BB R AR M H AR £ T Hil & R— B 7, 1% BAE#H — 2 A SR
P

100

Yy BE Plant height (cm)
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B L 1. HAEZF; 2. WA 3. ERIBAM; 4. 4 AERHRANIE Wk
Plate | 1. Cuscuta japonica; 2. leaves become scorch; 3. parasitized stem become abnormality; 4. parasitized and

normal plants

o]

PR. ZF4:41 Parasitic root; CJS. HAR# 2 T2 Cuscuta japonica stem; P. §f Pith; C. fz/2 Cortex; Ph. HJRZ#p
Phloem; X. ARE#HE Xylem; FT. 24041 Fence tissue; ST. ¥ 44N Sponge tissue

BRI 1. AARLTHFEMER—BEEE, <40; 2. ARBLTHAEMER—HFEEN, x100

Plate Il 1. Cuscuta japonica parasitized in the stem of S. canadensis, x40; 2. Cuscuta japonica parasitized in the
leaf of S. canadensis, x100
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