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Impacts of plant parasitism on structure and function of ecosystems

LI Junmin'?, DONG Ming”> "
1 Institute of Ecology, Taizhou University, Linhai 317000, China

2 State Key Laboratory of Vegetation and Environmental Change, Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China

Abstract; Parasitic plants, represented by 4200 species, are ubiquitous in both natural and managed ecosystems. They
acquire some or all of their water, carbon and nutrients by attaching to host roots or shoots using specialist structures known
as haustoria. Most of them belong to the families of Orobanchaceae, Loranthaceae, Santalaceae, Viscaceae and
Cuscutaceae. Some of the parasitic plants are pathogenic angiosperms, and their parasitic behaviour can drive changes in
the biotic and abiotic factors and thereby exert strong impacts on the structure and function of ecosystems. Parasitic plants
can uptake nutrients from their hosts, change the quality and quantity of litter, consequently influencing soil physical and
chemical properties. Parasitism can drive the growth and turnover of host roots, change the pattern of root exudation,
change the carbon and nitrogen input into the soil, consequently changing soil physical and chemical properties. The high
transpiration rate of parasitic plants can change the soil water potential. Plant parasitism can also change the atmospheric
CO, and temperature. Parasitic plants can alter their hosts’ behavior, which can lead to changing interaction and
competition between the host and the non-host species, thereby affecting the community structure, biodiversity and
succession. Plant parasitism can reduce or increase ecosystem productivity dependent on the community traits and
environmental conditions. Parasitic plants and their hosts can be consumed by herbivores including plant-feeding insects,
consequently affecting the consumer behavior and consumer community structure. Plant parasites and non-plant parasites
may share the same hosts and therefore they may compete with each other for host resources. Such interaction can directly or
indirectly also affect other parasitic plants or pathogenic fungi. Parasitic plants can alter soil biogeochemical cycles. They

can unlock tightly and long-held nutrients, making them more available to more host and non-host plants and altering the
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structure and function of the soil biotic community. Plant parasitism may also play an important role in the structure and
function of ecosystems invaded by alien species. For instance, in an invaded plant community, native parasitic plants can
use the invasive plants as hosts and thereby affect the growth, reproduction, biomass allocation of the invasive hosts, which
may lead to changes in competitive balances between invasive host plants and non-host native plants, with repercussions for
community structure and diversity. As a result, the physical, chemical and microbial properties of the soil under the
invaded plant community may be altered, which may facilitate and promote the growth of non-dominant native plants,
thereby changing the structure and diversity of the invaded plant community. Thus, native parasitic plants might be useful

as biological control agents and they may contribute greatly to ecological restoration of invaded communities.
Key Words: plant parasitism; ecosystem; community; plant invasion

W0 LT IR EEE . FAERYREAESRENERAMIRZ—"", B TRAL iR, 5k
Bz R R AR | AR LURRIR Y W A7 AR TR AT A PR BICEE b KGR AT RISk b &4 B SR
KAAAE TR MY A F SRR gt iR 210 (04 AR 7 A X A2 25 R G50 i i F
FEENRE DN IRARR R R 2 (R 2 G IR ST A B 2 B R I A 25 2 JR AR 2 I
1 FHEEYEBESH

LRI 4200 ZRP AT AAEY) , B0R SRR A 1% DL DT TR A SRR FARAE S R G R A
TERE TR, ZABHAERF AR TR FEA A AT Y, T2 040 T AR B AR S B I
HA AR AT M R ar ERARE Y YRR i W3R 11 H L S8} (Scrophulariaceae ) Hi
Mar A M W) B £, 5% 27 £ B} ( Loranthaceae ) | 8 7 B} ( Santalaceae ) | #it 2F 4= Bl ( Viscaceae ) Fll % 22 T F}
( Cuscutaceae ) T ZF AP ILEZ

®1 FEEVHESED

Table 1 Parasitic plants family and general'”’

o BB (i) MR CD .
. Number of genera Number of species Rt o
Family Parasitism type Genera example

(approximate )

(approximate )

I8 Balanophora, &5 HIE

LG Balanophoraceae“,D 18 45 a7 Corynaea, B /)& Cynomorium, JE Y g 3K
J& Thonningia
% 42 FF} Cuscutaceae® 1 160 E S S R st 22 F)& Cuscuta
M2 Hydnoraceae 2 15 4254 Hydnora, Prosopanche
HEREF Krameriaceae 1 17 T AN LT FIERFE Krameria
FiF} Lauraceae 1 20 2R ToARBEIR Cassytha
T AEL Lennoaceae 2 5 WewFE Lennoa, Pholisma
— . 4 AL Amyema, Phthirusa, FUH T
RAUER Loranthaceae 7 700 SRR Psittacanthus , B %542 & Tapinanthus
PE B Misodendraceae 1 8 N Misodendrum
BRAFWE} Olacaceae 29 193 TR S T ARIE Schoepfia, AR Ximenia
WAl FF} Opiliaceae 10 32 itE s Pt & Agonandra, WIHTJ& Opilia
- BN ZE & Comandra, TR
i SR na® 2 2 s
18 &R} Santalaceae 40 490 M5 Santalum, T 255508 Thesium
' < e WAL A I8 Arceuthobium , 25 T &
W5 Rk Viscaceae 7 330 R Phoradendron, ¥}?Z5 428 Viscum
KAEERL Rafflesiaceae® 8 50 E i e AL R Cytinus , KA Rafflesia
B %8 Agalinis, SA%JE Buchnera, KIFHH
stilleja, Epy INKE B E Sl
% %F} Scrophulariaceae® 78 1940 R E & Castilija, Epifagus, /K FR Euphrasia,

LA 8 Pedicularis, %) 24 )& Orobanche, 5.
AEJE Rhinanthus, T4 & Striga

H O EFBFEFRE Cynomoriaceae; @UWATFK A HEMEF) Convolvulaceae ; @) £17% R ERF} Eremolepidaceae; @ 4175 B 4EF} Apodanthaceae , 7% 1
HA} Cytinaceae FIUH R} Mitrastemonaceae ; @75 51 248} Orobanchaceae
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A2 AR 5 2 E O R MOBRE I BRI 58 T USR], AT 23 R 2« 4287 42 (holoparasite )
FY AL 25 (hemiparasite) A . 2 AR AR B4 38 R BN S b R AL AR 32 RIRU R, B A st
FiBAk, TG EERIBE ST, H S MI0H A 53 1] 5 A EAE ) AR 7 S 4 A0 B R A AR, NEF AR EARIA
BTG TR 2R E Y, 4K o TR LY B . A R AT b A A 20% A,
W22 7 RHEY . A BRI IE R R 2R B IR E Th A s R BEE OL SR, i IR ot (H
SCENERIACEAR, HL5 i A WA AR IBE , i L ) A A RS 1 7= AR D, AN B B A BT R AR 2 Bk
Z 7 BN FAEY R BOK s FTCHLE S 5 MY R A AR YT S R A 1
80% Fifi . WNFRF AR M AR R XSRS NHEY

R 25 A A ) 2 AR 25 AL 9 ], RO g8 7 A FEAR BB 225 b ) SOA] o3 S AR 25 2R AR ) TN 25 25 A
W'l KR AR R IR A A R B B4R R AR A, T AR LA E AP AR
R, b A A S B Ans 2 i eI s AR AT AR AR R A A 60% o ZEA A A
AR ERZE L BEAEATE—R ™" L1 TORBESS 253 A ) 5 A AR 1Y 40%

AR A= % SR 58 S TS S8 I, SO A AR A o e A AR SRR AT A R A AR IR AN
A ¥ E A TG SNBSS B, T HEPE 2 A AR W) ] DL I 2 S50 57 58 i AR 0 s

A AAEY) Y RV AT AAEY) A AR W T BE R L A AR A T R R R R AT A, R TR
TR 22 A 25 LR A ) s AR 27 A IR AR ) AR A 25 LR A ) s R AF AR FHIU AFAE TR Nuytsia floribunda , 5547 12 A 5y
TERE, FR g« VR, R VEAR 2 27 A AH W) 5 55 AE B ( Rhinanthus ) 189 W) by S P AR 25 2 A 905 A 2 2
(Mistletoe ) J& L PEZE AT A Y .

FEFTA B2 AR rh A —3 00 2 A A s ) B fa bk MOl m B B0 T (% 2) 10 X sk
T AT LASOOEH £, SR FRE R ) 248 RS 5 DRE & AR A8 Ak, Frbofe T 1 a5 i kg 2 D 46
(Striga) 3 25J& ( Orobanche) 22 J& ( Cuscuta) FIMAZ 25 J& (Arceuthobium)

®2 BABRANFEEH

Table 2 Selected pathogenic parasitic angiosperms! '®!

B} Family LAY Parasitic plant 2 & Host 434 i Distribution

W22 FF} Convolvulaceae ML 22T Cuscuta campestris ZMEY , Fe e 52k T 5453t

#5E} Lauraceae TeARE Cassytha filiformis RAHH) Z#at

51124%} Orobanchaceae WK Aeginetia indica HE BN AR BN JE VY
Alectra vogellii CING e[l
Christisonia wightii HE E[FE N
5 KIKFI2S Orobanche ramosa AR R AR TE NG LA™ (02 AL 1%
HE153124 Orobanche crenata FERER WE MK TE G T P A ™
5124 Orobanche minor SRR N RO EAAEY) IR A
Rhamphicarpa fistulosa A IKFE e
Seymeria cassioides /NE EIE R

%58} Scrophulariaceae  Striga hermonthica ‘& Semi-arid Africa
Striga asiatica w) E[IWN
Striga gesnerioides TR ARV, 5 1R 22 Bk

F 24} Loranthaceae  Agelanthus spp. AT FiE S2uRiRe |
Amyema spp. ¥y BRFE
Tapinanthus bangwensis G FEH
HE A 4B Dendrophthoe spp. PN W
Phthirusa spp. KIRBE FhA SE AR R A
Psittacanthus spp. A S 7GH
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gk

#} Family MY Parasitic plant 2 Host J3#i L Distribution

FE R} Santalaceae Acanthosyris pauloalvimii Al A ey
Exocarpos spp. Hekt WAL
Osyris alba i BRSNS
SR BMAL Pyrularia pubera RS NRYR A2 PEIRE R,
HAHE Thesium spp. HIE KES RKFNE, PYPEF B, 5

12 4= B} (Viscaceae) ML Arceuthobium spp. FARHAAARE de2E0 W P
Dendrophthora poeppigii KRB ELP
% EF &/ Phoradendron spp. ESUETVN FHE L E S R B
Wit 5 A= Viscum spp. HRTRA DI, AP, IR, I

2 HEYFENESREEHSRNEMN

SMATH R A AT IR A S R G AR SARAE Y T ARG, AR S R G LRI S T Re 4Ry
A IHAE B SRR TP SR e (AR R A AR S R G TR EE H RTA SRV K1Y
AR FE AR, BRI T AT IR AR BEIE h 27 AE R A S ZEMEAIA IR BT AES R G0 4 Fh 224 L5 o
iE e
2.1 XFAEAEYIEREE 50
2.1.1 X - SEEHE AL R Y S

FE 25 A AT DA S 25 S A R () 1 RIS i H ERREE AR S T, B AEAEY), UL R AR A AR A,
T L) S BN - B SR IR (SR N ORI P) . Bardgett 55 B /R TEZF A A/ Mob F FAEAERS | VAR
H R IRIG N, A AT RN 2 174% , AT R AT A B 00 LR B8 I A5 22 40, R B AR )
K,

AR T R 3R AR, ELA L B 2 (075 R AR R0 AR A A A A N P
AR FFF F 0 2—4 A5 MR AE Y K W BT H LA SR 20 £5Y . A AEAEAAE TS R A T 1 5
FERIURTE Y . X SE A P b e A I R (U 95 R A S DR O FLURRICE R M 5 U A R B
FEAF AR TR A R R, 0 e e A E SR 03 . Bartsia alpina WOUR 5 4T LI 95 0 1) 10k
FEREE A R R S em AR HIRA S RN 429%

Howk, 5 AR T L3 3k TR T ) 0 B0 R SR - R BRAR R T, W R AR AR B SRR A R 1
PRVEY 03 A B AR SN T P T 6 0 V% 0 B, AT A R Y 189% , AT B M M T IAEE L A AR R
Bartsia alpina WIAETET] LR SRS IEAEY R Beula nana 1 Poa alpina 894K, S 20 76 W0 14 0 50% ,
Tk A - e B

= AR AT A A S T DASR S AR AR AR R e AR A A I SR, S0 i A B R B A , R )
OY BRI E 5 IR L, SO A W R AR ER AT A S A R RS

G0, A LR ELAT I R R BRI - K A o — 2 IR T Marvier™ & BUAR A T AR AE A
Triphysaria pussiblus 375 *E TE AR S 1Y R 2T 06, B = Y286 o 5 R A F oK Fny sl b | AT B+ ek
P SRR AT A 3R R AR T AR AR K
2.1.2 XHEARAEYAE

B+ HERBE AN, P A AR A RTRE I KR, CO, B RIAE A TR BE , A5 B Ry R ST Patifio 257 KB KA
8 (Rafflesia) AL — R AR AL AT 7242 50—60 W/ m® BB | i 48 P 10 T B8 ] L0 ) i 1 2 A< 0 B s o
1—6 C ;ALK CO, MR LU IR R 28 5 11 17 A%, i LU AR A SR &5 1 76 %, LUAE T i as KB s i 76 1,
PR A 45 (Striga hermonthica ) T LA H et 2 TR B L 2 32 i I R 2 TR R R 70 0
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2.2 XAEFEEE

YA E—2 OHEY RS RGP AP BEEA AR F b AT AR A B AT
Ny AR A B SRR B Z IR TS R NI V5 PR AL 5 R RO IA | s PR
(7B Ak SR T i e 2
2.2.1 MHHYIREE Z AR

A A AR XA R T 22 R 11 5 I B 2 A AR AT B IR DL AR I T e Rt L B AR A T DL BRI
AR e 4 2 2 0 A o, RO 25 Al A o 2 TR0 ) o e S A 24 DT [ 42 b 5 SR A B A e 4
JRAAE AR T R R M 4 5 P B T B A A P B T 0 B AR R AR L B AR Y B A A
PO Tk 27 A 10 B A R ) 2 RSB T PO S A IS R B R AR 2

PUB S REEY K7/ RITY S=0R7/E Uiy £ b Srrons e 1/ 2 Ll 7/ e T D 1 ke e A R G e | o 2 il e
KNI IR P REVA I 2 RE . S AE AR D AR 2 32, A0 T A 00 1) 2 A R /b 5 b 1) 2 ) 1
FF S I B b ) T B AR R R AR ST B R 2R R R R A A AR T 24 T ( Cuscuta
salina) MR G FE V& D0 FFh 3 55 JE L B2 ( Salicornia virginica) , SN E I i A | 2 N N O S v = - T
Limonium californicum F Frankenia salina A K ,MﬁﬁiﬁnTﬁi%ﬁ#ﬁ“““’] o

QSR LR A YR G 1 W) R B T AR DR S B1E I8 2 2 A A T LA D B 9 b AR DL 3R 9 5 B2, AT
WD BETE Z FEVE . Gibson I Warkinson ™% & SUAE Vb o A2 25 R Go b, MK 25 A= AL W0 /b B % ( Rhinanthus
minor ) IR IFAET D RYAEDL ST TTD T 3R Z 4R

IR A AR YA - A OB IR 88 22 | T DARGRCAT A= AR i T 0 ol IS 4 2 A 00 D -0 o ) 2 8 B
REWb R B AL RAE Y it S RMEY , (B Davis 2578 & BUSREVE PO B BARK Y S T S RMEY
I, AT AR L ARHE Y , (5 GRHMEY A 2 AL 8 R 3805, S BUR AL B Y 27 A TE B R AR YR %
— 8 AT SRR Y A BN Bl S R SIS A
2.2.2  XUAHYIRETE AR A B0 A R0 Ay M A B 1) A8 1 52 e

T35 25 P B E YRR KA B[R] I 25 AR A ) 2 th T3 ER9BE T R A Rl KA 5 B S i
WA aF £ N EREK R A NS E#, XS THEH S a2 mmeR" . FHit,
) 25 A6 5 | S (R R TR Vi A A B A TN bty MEAF B ) 28 A0 3 A2 W] A8 1, AT AR & PR 45 2% 1 i A8 AT A8 Ak B &
Y A BT AR, BN, Fh VA B 221 AT LU OL 3R 8 35 Je Wb R A= 4 S 27 E IR e W A
FeTCIG iR bz AT, B Hok i as [k T AR AF Limonium californicum I Frankenia salina A
K AR R LTI )T, 935 JE WER R ST SR 1, AT R S P 35 5 35636 90 3 JE W AR 7T S i ER TR 2
2 A A MFET S, TG L 315 35 JE W3R SO Bl 1 A ER 0 BRI M -, /N PP 500 2 2 1) 0 b B B AR R
S BE R R, /M T R B 2 T 2 5 AR 3T B A SRR () 0 b, S 253 & /IMh AR R 407 1 7 2 5 B T AR 25 1R
PRYKIE , o Wi/ F R R s R S R AT | 0/ FRY B SXE DR R JEL R Bt 5 1) [1) ) 22 AT 0 30 , AR B A 7%
i sh

A AR5 ¥ 322 8] AR AR TR R B, BREE PR T LA e 2 AR A AN A AR R
Z A AT Arnm B AT R 0 pY M 224k . Callaway Fl1 Pennings[mEﬁ%ﬁfﬂ%%@ﬂf%ﬁgﬁﬁﬁfﬁ%%?%
XM EEFN T Arthrocnemum subterminale 7 25 WTRPE DX i A0 3%, 10 0 28 16 BV 28 4 DX A 5 2 1 o 4 5 698
LRI IS JE AR NS Arthrocnemum subterminale AL T — AN A3 A RHu I 1R T 9535 e
WAL FAR A Arthrocnemurn subterminale FIRETEHIHT . Pennings 1 Callaway SO g A B T 1 S R
PIVEPEIX R VE e 22 09 AR KRR % 7 A2 TR P X, 3h V8 28 22 1 i 4 35 3 Je W 3k 71, TR K R G
Arthrocnemum subterminale . Frankenia salina F1 Limonium californicum , 530X JLAYIFR R BE V& B9 FFh  (HAE
TRALIREE DX, FEORER TR S 22 T 4 27 A 3l 7 e AR /T (B iy TR VR 2 22 7 I AR A | DRI Eh TR 2 22 1 X% R
7% T AR O S RE 2H B S A s i AR B
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2.2.3  XHEYIREIE DI RE RS

KT AEY) A HE X R RE VR DI RE 1 S R BIFFE 850 A WX AT DGR IR A 7 1 52, A 2 A v s /b
AR AR B B S0 B T AR B B0 E Y AR PR A SRR 1 AR ) i R T
F B3 A 2 NI A P BV B A 7= 0 30 B0 Bargert ™ & B/ F R AT D) I 3 b
D FREE AR R, (HUR N TR AR AR R, QSR A AR A ) () A e T DIAMEE R AR e i A P
i, S i A A R R A T S — O B AR A R a7 A R IR S A A UR TR ) LA AR
TP R iR 2 A A 27 2 R 3 IR R, B T A A A 0 A e, DT TRV A
F3E280 MR T AR AR I P 2 A LY Bartsia alpina BT 8 S 0 A 4R IR S A0 A A B0
Ameloot 2548t %% AR 27 A M4 Rhinathus angustitolius F1/NMdh Y EE AT LU= A 850 785 % A R 9% 0 DT 88 fin b1
TR E Y Y b Z e R SE BRI . B9800 e IR 25 2 Phoradendron juniperinum ()25 A A LI
SlERELA S EARE , NTTPRY T 3 EAERE B AA ( Juniperus monosperma) HIFh - | S BUOHLIR S r= w880 10—
15 3%, T REA v i g i Bo kg n 2 £51

FIA KA A R T R U R e 2 BB H BRI SE 0, Matthies F1 Egli™® AF 58 & BAEAR
TR YT AR 5 AT e B R R AT BRI AR A A AR X 2 R A iR R B K
Joshi 2PV RfF 5 K BUAE T RE 2 REVE w0 A0 S b B 9% b B AL IR AE Y Rhinanthus alectorolophus 51 #EHE ¥4 A 9y 1
DR B N2

R, A A AR R I T S A ) 6 0 B ) B N S V2 B VR R AR S SR SR DR R (W 52l (B LA
TR I R 220
2.3 HHYFA X T 5L

ARG S T LA AR AR AT AN B, T AR AR A T LSS e A A AR AT LAY
S A S YRR Z A AR, B T 5 S e A o e R A S R ST S A
B2k R e Y AR A
2.3.1 e R SRR

AR P FRRIBCE IR O, TR Y B NSy vl LI AR AT ALY, A S B R sh s A £
ESR, MY SRR R R S Z M 5a 5 R I 37 A A Y AT LA Ta) 422 b 5 i i 26 A4 ) (0 A ) 1t e
ZREME, AR N A RIS SR R, B B A AR S IR SR B X R A
HEF), YF BRI EHE S, MY )5 2055, Salonen Fl Puustinen"”" WLEE 3 2% T 47 40 5
W71 (Agrostis capillaris ) B350 7% M 1] LIS/ 25 A A% Rhinanthus serotinus W) FFAE . 1BHA A0 [ 918 I & 4
BEY AN B R BN ERY M2 £, 40 Puustinen F1 Mutikainen™' % P25 2E M ¥ Rhinanthus
serotinus 745 F =M ¥ ( Trifolium repens) ] LIS/ 2F F R A (Arianta arbustorum ) BUE

R RS Y] R R A A AR, QB IR L) S 2SR DL S TH AR M AT A S A W 1 R T AL 1
P50 AT R R A URE G AT RS 66 ANBHE %28 30 RHIEFLEh Y o 2 O Z AR
BB B R sEh Y T A Y R 2 B A B E TR R, R A B BT E IR,
DUIRT AW 5 5 22 Y e [ R S W SR A B R FIRE RIS AN . AN AR 27 A Castilleja wightii 28 (/15 B
Nearctaphis kachena 5% E R AR B EIEM S Fnt AP A AP O] D A A A T B vk AR AR
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