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R FEMERETE

HERE S ERESRETEBRFRRE: #R. iRERE
w O, x| omE
PN R ZEEFQE S R A AR S R G0 A I S = AR A 2R, 221 730000
*BE &R, E-mail: Ix@Izu.edu.cn

[ 5% [ SRFL B G (L5 32422054, 324B2057, 32371611). H k4 BHE 0I5 B Git#ES: 24ZD13NA01S6,
23ZDNA009) A 44 I A Rt 2 41 B il H (k5 2024-SF-102) % Bl

Wehs H . 2025-05-04; #:52 H#: 2025-07-31

WE: ARG SNR KT T, WRARTTEYIREE L B ARES R Gt
FUREE AR MLH B R e IRAE S i = BEE, R (A /e B A
Wi = REEER: IR S EANE B AR AT . A SCE IR TR B
SIRE WA A BT Vi V) SR IRV 5 AL ST a8 2o R A P AN (B R SR UM 5 B A 1k
JRFEA FL R AR AL, JERTEE AR TR BoRr it fg . BEJS, ASCHGN 1t T
24 i T 0 Bk 208 -2 O AR R IR k. SR T R R I HER P LR T T
THRERRIRE . &), AR M ZER A a5 KBRS . RS 5 A
POSRAE I ELAT 50 2R A BRURARAL T 57 T SR 0 B A PR BE AL DA L X RS R i e
HUSZ M A BEAE AR ORAZ AT 32 ZE0F FE 7 1) o

S BT T RS RO, SUREI S R

T B B s T — SR Hh o B SRR e P S R IR s BRI S, SR I M A A B )
B AL (e A f PR K /AR 5k R 50 RS 25 95 W) S (A B L 2885 )™,
XS HAE AR T e AEAE, FOR A & AR R 70%-80%, & HE A BRIV
T R R, WA AE RIS R SR AR T E U AR A R K
HE A Bk A 2, i 20 tH4d 50 AEAR 1)/ AT 4599 (Puccinia graminis). 21 22 /N iR
# Ji (Fusarium graminearum) . Wl i % % (Hemileia vastatrix) £ £ >K K % %5 (Exserohilum
turcicum)s, 4E3 FENEMIEG" 20%-40%, XA 224 ML BEVE YA P 4 R s Bk 4.
UG TREY) 1R 03 55 O o R AR TR A, TR AR, B ARSI A RN,
P AR 2 BT VR B A 3 B AR AR A 2 R g i 4 0L,

YR FER B ARES RGRIFE N B SR M . — 7, H R
MINMEIAERKRE, SBOCAERZCRE TR AEKIBZE . M 7800k UL BT RS 110859, ™
BN 2 A R AT TR S A G 5] I R SR R s L R AR A R 2 R
SR A R, T M) 2 BRI S R G ohpe . B, B
R 5 R R 68 0 0k 22 R R E P RR L AE A 2 FE R LERE, TN AEZS R Thfe e AR IETHAE
FHB222 R 4 AR R SEAF B, FURR AR A S IR 4705 3 o 2088 B A 1) A 2y 22
S, T S R LG R S A R R e R 20 LR IR R N G 2E K-
TR (growth-defense trade-off), FEAREAANFE KR BB 31E & FE 2 5, #EMIE
ot S5 AL R Al 7 R 2 A M i 2220,

ST FE ) B X Bl AR S RS R, RN AL A ] 52 B AR AR A AR TR
TRV LB, MR S 22 = A #L 18 (disease triangle), % JEA. SEfE . &EH
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(K1 A AN A B B 4% A R RS A T RO, AR T, ARIRE . R R
PRALME BT 45, 70 ML) BB T 0 R A MU SR i R v A 4 A e A 13230, QR R S LT
AR BT SBE N F, PR, KEHOWFEE 15-30°C AR 0 F N R B GE
KRR, PRI, 4RI 0 A T3 B V0 A IR, R T e 2 o e 0 T 7 B
FEREBSST, AT, 2495 X — U RN, 5 ) B ) 7 R T SR T 4 B 283,
I, BRI 22 K FLAR S I ]t £ S M R0 B T 3 10 A O 90 R B ) L T 0 T
(SRR 7, B IR R N B PR M T LB K o 261, (el 7 R 3 T 00 T 1 R AR A
PR, eI M 5 S B E I R A B S . BB S BN S R S B i
BBt A SR 0 KT, TR e e AR i U M, TR R L
Yk 5 1) 39 R TR AR R, 7 — S R L RS MR RAR B0 T R AR R S0 Ay
T, HREY B B A E S KRG T Y B R E N R 2. Ok H mE R,
FRY R S AR i 4 ) rE RORD 8y IR AN [R) B SR 2B 38 RS 2 S BI0T 7T S5 85 o fir i s
W) 22 RE 1 256 B0 B 5 3 77 4B 7 B A% (dilution effect), B A7 7E 11 1K) 22 RE -0 55 6 &
(negative diversity-disease relationship)®®3"47=0, LAk, R WIHEE I HAB SEAARAE, dndFh e
J% DHBEVESR R TR S, e AR ) B T I R R A R P E A (020, e
¥ B S BRI B 45 R FARAE S RS rh B AENLE], RE0R85H 0 it g
(1), FEAHT 4RI TS A A7 6 32 2 ) LS e PR AR o (RN, ARSI 0 AR 5807 M AT 8
Y, BEHES)E N 2 T 2 M ST A SRl i 8, iz AT B T B LT I R S SR,
PUIRSS HARES RS EAEMS APk R,

1 B EERN EH RS R m L

1.1 EYFEE X B R S R R L]

TN Fh =8 FEAE AR RV S5 G BERIE 2 —, TE A RAES KRG HIEH S XHEY)
FUER B RN (B 2)F%0, RS M i LT 20 el 80 4RI, B JE
Keesing 453t % S4B A& FEHUBI RN TT IS, B X IR 7 <Rl AR ix — ARIEE,
BEEM I E Y, ERFEREEM., B EZFESRG T, AR E k-
G ERGITRE T KEIAENTTE, - BIRAE T R0 ik 1 203747591 I T se pf
RS GOB I a8 TR RN 2 PR IR S SR AT R 4% 1 B LR LA o481, Horp ) RO
A RIS EEARE: 1)1E WP SRR I S AR W 2 R, S R eI A R B ik
2) K VA 22 BEE B A5 M 95 SR A4 AE 5 SR A (A% 4R L, A I R AR RN R AT L
FEFAFE 5 AE 32 E i (host regulation). #HI18 & [£1IK (encounter reduction) FI=EBEALY i 2%
(non-random diversity loss)®">*0%%) {47 20 5 B2 43 4 A5 P (O R T A% 3%, BRIk AE — A
P BEE AL A 2R o (BRI B T R TR I R S 22 BE AR B Il = %, & S8k
i FAEWIGIN, 8 TR s> 5 B EAE I 2 B (B B R R), 2w e T fAE
PR e R R R R, B S IO AR AE S0 o ) PR BE A R A SR A AR
[7) Fob A48 22 18] P9 A2 78 A0 R A% 35 S 5 R AN 2 ) 1 2l MR 23 (R 38 3R P AI) B0, kb,
1T AR A KB A ), e R = R (UL, RS vh A KR ) 99 T 9 1 g 5
PIVIPAEAE B S B R (ARRE NI AI R 2R), SEURYIMEE BERF A 1 25 1218 = AEX 2 BERS i,
T e 22 A 40 0 1 95 5 6 o A 148190000,

[F I AT 350 7 2 R, AN I 73 DR 4 e A0 Rk e, o) B AR AR MRS T RE T A
PO RS AT MISZIG BT T R B, AR ) L R kS A B M
BRG(MAEFRRES RS HEHIPESLIROM IEMMPESLEE )« FE S 77 800 5 B (M 3SR
B R A IR ) R ) ROBE (M 3 X 423 1) ROBE) LA A il o e ety X (1T iR B A Ry H X))
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RGBT g 5 5 BA89002 ek R AR AT RE SRR B S @M. BB RGHRA. R EAAE
W SR DL S 23 1) R S R R A SR8 it el TRARIA R, B ES RS
(195 S A % B O %2 52 1 B R M O, S A SR RS R T (B ) I B
MTE R e, ForE RV AR A A5 0 T R A A A/ (1 e 3 ) RO R A A ELAE
)EH [62] .

WAL, R E B T R R e I B I ZR AR R R R, HITE S
= B I e DA MR RN, TIZEAR b = 5 BT R BT RO (8] 2)P%84, Zewmfn 5
FEEAR IR, 58 £ 0 Le i E B R, 4 S EE D B R, &
JRl| B T AR Py S P R, LR ] B 2 5 BUW IR AR 41k (pathogen  spillover), f 255 35 12
RUOPN BRI, BEE MR RN, T 2 B0 B R S AR B A R BN,
TEVE B (5 5 72 EE R IR T R, HETT R DA R R Y, W= 8 B AR A S A T B oy
LRV T R (P e M A2 A I, B ks W M = RN B TR T PR 52 1 77 [

1.2 EAPFP 5] BEST BT R S I B AL ]

TE W) P 350 5 FEAE i B B 0 N 5 0 Bl AN B0 43 A S B VR A% O dB A, FE IS AE YD)
FUBRI B [ A AR R v A 4595 e BSOS, vk vh R ST R iy, T =
B R SRR R T, VR S R R E R SR OO 3o 3k 2 WL ) BRI R AR R
IR (B 2) 0 T 55, P0Fhs o) FE 3G e i P A1 & Jaers = )36 B, LRI 98 1 %5 BEAO % 1%
(B E e Y, Filinge b SR, SR RAREMI AN Z M 60 %IEE
20 %I, #595 (Puccinia spp.) 1R 4 il BEARE S AT it 1/20°, Lok, sty o) BE it (2 i
DIRe IR Z AR T i, el Do A G MR (i AR AR =) & BB T« 3R R A ot 2 TR
SV ELAMAE AT, B SRR (R s e 080 bk, a5 e A A A T AR
WUEE RN EVR R, o M 5l 2 45 8 e % 8 1 14 DR 3 AR ) P ke BEL B s i A 1 1
(AR R ARET T FEARZER T, SRR S A A B BRI b R s s Y. B, 3
5 FE IR B B A A (8] 5 - iy [ 15w 0] 2 ) b B R B K, Tl ae AR B i A A L
(U RS 3 Pseudomonas spp. ) BE), TR X5 J5 20 5 )<< 2E 4 s

1.3 YW R E P R AL

JEHIATE9C 2 R BR T PR 1T B — A= 0 22 RV F8 A (A0 A2 == 5 3 R 25 50 i 450 % 3 T 0 o
BN I EE,  ENELD ST A MRS W P 2H AR b (/R OO szl b, TS A 4L
RS AR IR RS W) 2 FE S TR AR AR S b, B8 6 38 M SR I A 78 N R 0 22 FE 1)
NAB . ERERNE, B ANEEE YR E S R, R T fe ik 2k
WEA R . Mitchell 55(2002)i8 i B #h2 i) S 56 H e ds it AL 38 R G a1 #h 3= F BEAN
MR, HETRI: AT YA 8 L, R A AH ot B Vs B B AR B . )
WA R R B I8 o AR R TR PR A S B T 3 B I (disease proneness) AR AW
17 1£ (dominant species presence), X 2 B 35 7 AL i (] )50, IR Rl 1) s
RE FAE R 2R, I A 2 BEINBCE R E B ARIRS TR m M E 2, e A8 E
PLRETR (R ARSI RE 0, B S 5 R, 2 AT 7t CLAIE S, R 4R B2 S8 5 Ik
YRR B B (G N, 2l 4 s i ) SR S T R AR s S e R PRI AR T
ATWRh, R SAIRILERE TR P 22 B (R0 2 B 22 4 S S b 22 B (8 N . 5 RSB R AN IR
T Gy, WAED RS T S A DR RO B B D, 2 BN VA e S T
OC A A — L — VR R 2 80w 25 (0™ 58P, R A 4 8 [l 4% L A0 A K-
AU f11 BE R, PRI (IR e ) AR AR08, IR IR 0 R A A b S s 2 B f ek )
St DR B

TRV T 2 T8 BE I TR HE RS — MR B ) — MED R SRR, X
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LA AR A e 2 RSOOR R  JE P R AR R A SRR A AR TR B IR B, e
TE B AR B R R, XA B AR R A RS B
BT RRFAE, AR SR TR R A SRR B R COT R, L I B, AR TR
PR A S5 AR A, PR E B4R T, IRA. M AE ER 4T Raxth, X e
Al — 7 T A 36 8 200 R AR 1 3880 43 A 30 4 L TRG 9 (1) 2 A 200, g — Dy T M 3o g
R . SROEE 2T T O R B Y, R RN, R
YR ot TAEE, A FRIBORAE IR 2 BT BAEE IR &R, RS H L E K
KA B A R R B R AR, Kolarikova %5 (2017) 78 K F03 HIM) LSBT 72,
i FE BRI P R A T P ARR DR R R AR AE S TR, R DR P A T AT iR T
R 5 T B B B MR AL RRAT AE S DI SCIEC; Qu S5 (2022) FE At H- A 1 il b AP e 22 (1 U A ¥
BT, M o P BRI SE, B A A HERE, SIS I 2 RN R
2 PLRE G Y.

1.4 HEYTEEYIxT E R KL

YR B B ORI % BAE T R vk R A ILRAR, RS
T A ELAE I h s AR R B A A e AR AR RGN B AR oy, TR
TAE IR AT e LB, (L2 RAEMRI R TR 2). WHEZEE L, %
POAR SR B R 85 (o T v Y EL B R M i 0 (2 i B, (et e B il . BEE
FI R LA, I D9 8 2098 B ST (A 0 8 5 ) RO AV JE 3, 3R B OR 7 4 (nursing
effect), 3 AE7E L A AR 4 LARRE B AR AHIR G b2 2 b, Ao L 7
HRORE TR A =20 5 AT e 390 ) B 9 L o P A o SR SR B AR TR B XA 5 ) il 2
W S LA AV B R PR USSR ) U Ay s S A T AR 9, MR L
RGBT TR S SRR R A R (B LT R R R 1) T R R AR P 4141,
s S5 BB X i AR RIS AR L, AT e e R ) - R R
WIRETE SR, TR WA LTS 5 1 R A AR . IR e R R
B A O AR AR O S M BRI A, SN AR 2 12, B RS E B o5 SR
A1 0 2 T, BT AR 2 805 6 1 A JXURG (P02 533, -t 2 e L g A A RV I0G 1k L B 1 W A
e, IR TR, BN TE S R BB AR 2 B, R B A P R A P,
Li £#(2019)7E H [ L7515 FE TR R I InEF S se it R, VRN B f i 1
TR AR AR R 2, BB S R ORI AT B
Veen 45(2021)i3d J93Y] 9 N H KIA R D RERHE I TE DR N SL i A B, S S ARAKE Y&
PR AA FIRE A 7 3R AR A 4L -

TSR, RV IER R A Y- L3R A, BT e S AR Y- PR S
FUH %0, AT AR BRGMAE R, T T P s Py Bl 1 2 B I R A A
g LT SR« A BRI A T A 2 b 2 e AT R, VAT R R SR A
Wi B S A AT 1 EE B R AR OR I, Whitaker £5(2017)iB34E 4 DRI R E R IR
TIERR L PR FRI T SRR AR SR Y, BT AR, PR I b
R AR A PO T OV E AR, 2 T SR VR IR - B S 5
R . Zaret 5£(2021) I 10 FhAH 4G RHE AT FI RS R AR RVE VIR0, K
LR T AR A - B 0 S 0N A 3 R B A AR, HIRVE VI RENS 38 1T R 42 - B
TEYIREE RN Y AR K E

RN HURAE, STREDAR, SCAEYZ 56 WA YR EE CIET A HURAE,
ML FE T e SEARIB A, SRR U OB A U v — 7T, AR R
CERIATRE RO I BT (VR T UM TR ORI 1 2, S RK9 JEL A 0 A7 3 1 1) B2, 59—y
T, SEANYIRI S8 50 it T RE R/ R A SR o ARVRE T, TR 400 ) A bRk Bt 14 B 7 S5 5
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o901 egh, AN L S B B AR R A, T RERS AR SR AR IR R . B, R
ARFHE P SEAS ZEFF O] FE S 2 R, BELAS AT 8, (EL R Bt mT i DR R /K o 38 184 i
JE, (R B AR BT,
1.5 BV S AEE BR SR E R

TEVIIFR 5 BE S 51 RE S Wl A RN e 2 S5 U 4 M) T A8 A T e o A =g )
S E R () 2). R B S AR RV B B S AR TR B IR 8
W IEO AN, XS FEEEENIERE . BRI A R A SR, M 5200 B B 1 (18 K
I ARIOOOU -y ek J2 (10 55 M A 1 3% P A A S o B O 2 3 R S M PR, 3
MR E R E . AR, SHABRKRAESRGT Y EEE e SRR T3
—Ab. R K, BRI IS G R BN 2 AR R T v (i P 3R ] R 2K B [ S
K), 95 5 EC R (U0 Botrytis cinereal) (7 1 A MR G2 13 A5 Tl 4 1S 102100 g, A i
(AR Ak AR 2 I 38 RO B A B S ), (AT 2 e A 1 A K s s A 0 iR I 119 1
OE T 92> B8 o 220 B35 5 1 A A S 1440 100007 b - o e A Mo S, B St 80 P v 4 P T
B JE 7 R T v KB, 1 G 23 SR £ P 1 & (Phiragmidium) & B HORRT 2 IR VR FE R, 3K
BTV 5 W S B I A5 R S T R A R s %, e L R B, AR
YIER S 5 A ) EAESL R S T ] s I oA B
1.6 MR S H 8 O I AL M R B e B R

TEYRETE S Rl 4 A ML T, ESCR A - 1238 = 5% (plant-soil feedback), M Tfi[A]
PRSI B (B )18, g, AW REPEDRE I VR M AR R 2 B3 0 T
TG WU AN IR PRI, ek T3 A U S s SR A I I B, S A 0 SR R 11
LR, TS T 20 2 R AR IR AR 811081 ok dE A 2 RE M T Bl R S A B S
S HORT R, oo R A KR s B A rE IS, ok, AR FR i 4 s LR AN
FAEF AT LR pH a0, MM E R E R E. B, SRHEYR R ISR
SERMRETRYEY) R 2 PG 3% pH, {23k 5285 i BB (W1 Heteroconium  chaetospira) 75,
S T 48 00 420 1 TR XS 100100 b o A TR TR KRR R T A5 AN S5 K RE 5 T 4% 3L IR,
PR 39 A SR A S5 MR K 43 B B S B 5T, R S A% SR L s M i, AR 4% T
R FRD L B Ak 225 A T AR/ D K 0 B, X R AR R I 2% 1, AR s 10 2 2 Al e o0,
Sikes %5 (2009) i i 4 J) B 7 25 85 95 5 N TAHEFPSEIIESE, AHEC T —BUR R, 4030 BR &R
HAG T SR L3R RSO, (H R A SR BB P T IR A A, RA T BHE
Wi R AR R E ST . AR, ARV S DR YR 3 i 3R 0 A A R R,
YD T BB A, T PRI B s s RO SRR R RV S A A e e
A TR 2 1R) T/ B A7 L) L3 S UL, D9 R 22 AR 0 ) B B 5 (O R R A B R 4 T
SR 7 (I AR S #1080,

2 YRR EMNEERER WA RHR

21 ER-BIEBESHRERE

FEAEA) 5599 J T ARSI O R A v, A - 7 RSCAAET C2 RS R 42 EL JR T  25 110 K
HURIESHSIA - RLZE it A A S SRAEA R BIRE R 7 b R 5 P i s SR HUA: K S5 1
VRS BCHIBUE NG, RERS Lt LR R SRR Pl 2 REREDS ), BB FCROTR N, IR
PR CE R A A - B AR PP KR L TR s, RS BB RS B e T, % BEIR 4R
H 9 J TR I AN L b FEAR L S R RIE S B, 4/ MRS S A W R 8] (1 2458
ZE5t, AT 58 SRR I (et WA 3647 o SR BRI S A SEIR AN BT A 2 (14 2 TR 7T
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— B S T S B AR R AL K- B R A h o 4 A S A P 8291141200 Blumenthal 4%(2009)
F1 Heckman %5 (2019) [ 78 3R BH, 7 Ji B0 6 08 3ok 52 M 2 K- B AR A7, 45 R b i Js R A
KR 5y NAZ AT, o Liu Z5(2017)3E— 25 (075 18k e SR 1o 2 2 A 10 SR n Sz 56
WESE, 95 J5 B B A 1 AR K- B R T B 5 SRR 1 R R B SR B AL . Cappelli 55
(2020) 7~ T AR A - B AN AT 2 B B T T R ZE DG B OR BN IR 2R, 4 Hh As e i 2 A AR )
TRV [ra) PR AR R MG AR T TR IR T S B 0 55 11 2B Zaret 55:(2024) 1 — 3P IE S [ HEAIE
RN R BB 5 RSN LR 5 2 B sy e IR G S vh e A A AR - DR, (HH
RO T RERE T 5, P AR SRR AR e B 5 R 53
LA, AR RIS SR T 4R it B 2R K- B AL WL EL A2 B Sy e

AR, AHEY)E 2 R B AR, 2 EAH T4 B AE K 2 (auxin) . JHSE R S I
(brassinosteroids). #H /it 4) 24 & (cytokinin) Al 75 25 2% (cytokinin) 25 A K AH i = B B8, B
T4 B 2R 5 4% 32 4K (pattern-recognition immune receptors). #% 1 R4E & & & m AR E E
511 4% 32 4 (nucleotide-binding leucine-rich repeat immune receptors). 7K (salicylic acid).
SEF 1% (jasmonic acid) F 2.4 (ethylene) ZE [y HIAH S i M4 25), MH G Fe e iy, it R e &
M. FHFREMEEF GRS TEMFER, B8 B Y)AE K- B A 1 R i 2

[122,126]
o

2.2 M ARG R E 2R B W E RSN

SRR O T AR (A T R AR R TE A 2 R, SR AR IR U R, ThAk
REPES IR R G5k 1 22 Rk O 128 20N [ R AR A 7 LA B S S, v A A TR X BT
FEMRA KBRS 52 00F. KM R E& 38T, MYS5HREREZ
BT RYR BRI/ KRR BATi S, R%0K & IS B0 MR- Fh
A R — Ao TR L AR G, T R GER B BE BT s Ji . B R i 1) 142 G [R) — 2R B s £
AR X R AR ELAE o6 2 EARBLAE T T — 7T, e AL FE b TR BRI B bR
(Unmt R WERA SR KA S5 A RGUK F IRSFIE; 307, R E R
G PEIR R I AL AR 7 M, 15 55 25 06 R 50T PR 8 i I 1A B 08 A 5 1k TRl 18 e 5 1Y
i F A2 ST R BAEF C R, RS R B I B U A 2 R I VR S 2 R —Fh
993 R L T (AR SR AE XTI, O ELRRVR Hh T BB AL B B 2 B RE ) 22 SRR A, A S BUE
MRG0 T 2 PEVE I I 2 k) B0 S5 (K K AR AR R, BVAEAE R G B MR R 18129,
AL, SR 2550 K G I8 BUE R AR MR 5 NMEAR B, X—IMEWMNEE
S RNRGRE MBS T A JEEA ), Rk, 78 T 22 RE vk o B S T
TESCRRT, FREGUKE PE 2 BT R 0 B AR A B
2.3 7 R EL P AR T e R AU AR F B TR R

ITAER, B B A SORALHEE TR, 973 B BB AR G 0 2R 70 5 5 TN v 1 BV HE 4
B0 5EE o ARYEIE IR R 75 sUR A 75 S0 SEmE 22 5, 993 iR L 1 T X1 0 i 4 77 B (biotroph)
BE A4 3% 74 (necrotroph) A1 23 44 32 78 (hemibiotrophic) = KSR EEM, VA4 72 705 5L 2 1
T BA P 475 1 i (Uromycess) 19945 B & (Puccinia) f1AT ES K B8 & (Blumeria) 25, ™ B4R A5 TG 14 75
TN SRIUE 77, HAZYARIE RO o s E e, B2 5 REBHR M0 5 W
BEARE IR R R U, A% 188 (Alternaria) . 5% 18 (Ascochyta) FlH 55 2% J& (Phyllosticta)
S5, I 73 WA A B [ AR T PR R SR AR P A M R A SR AR TR G, R 5 R A A B
SR EINIENE RN T RIS IR AN JE FUEE, Wik JH B 8 (Colletotrichum) . 5E 4t 18 )&
(Septoria) Fl 5 i 5% J& (Magnaporthe) 55, 7517 G W] A G L& 78 77 50 2 DARE 1 = G5 iR,
JE AR BUARTE R B, S BRI FE £ SR R R0 S L 0L, T R R
W AEAESE St BRI 4, 2T DA RIS A A4 I S 2RV Bh T 100 R E R R A
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Garcia-Guzman 1 Heil(2014) 38 i SCHR i 25 R BIFCAAE 55 B9 5 1 32 B2 Y B P AR A
T, T35 A8 5 s i B B AR e o M AR A, 3R IR 7 iR B A 1 AR 3% st 2Rty
B3 00 A ()RR L TR S5 o Liu 45 (2022) 3 i 36 4T B A b Sz 06 e & e M R BN, T
W2 E I B B B A A0S 9% B Ji L VR AR e T B T E R, O S AN 1 5
W IR 7R B R R AR e T BN T L, RN T 5 L A AR T s 2R AR T A
5 NHERFNSTHEEEN . BT REAR NG FEE RN 2R, okl W
PR B 25 5y R AT S FR AL I AN R AU S TR0 S5 L 5 R R . Ak, IR RE SR
B9 S5 R 5 /KA BRI A R AR 8 37 TR0 5 I BT 75 <3 R R AR 4 1 A 420 I A AL o A5
WO, DR, K T R A I s RN [ SR A A R G T TRINE 4 BT ORI
P e L R

3 HEYRFTE LA HMIX KR R R M W 5% T I A Bk Ak

WAk, AR SR A X R GHERD T B 4540 5 FOE R 3 ARSI
FURIPOE K e, 1% OO A2 2 R Gita e Y S M0 FH A R VA R . RAR
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The effect of plant community structure on fungal diseases in natural ecosystems:
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Abstract: Under global climate change and anthropogenic disturbances, elucidating the regulatory
mechanisms of plant community structure on fungal disease dynamics in natural ecosystems holds
critical importance. According to the classical “disease triangle” framework, the occurrence of
plant diseases requires the simultaneous presence of three key elements: a pathogenic agent, a
susceptible host, and conducive environmental conditions. In this article, we first review the
mechanisms by which plant species richness, evenness, species composition, and litter affect
fungal disease through both direct effects on fungal pathogens and indirect modulation of
microclimate and soil properties, and recent advances are also reviewed. We then summarize the
main challenges in this research field: the complexity of multi-host/multi-pathogen systems, the
accuracy of fungal disease assessment, and methodological limitations. Finally, we discuss several
promising future research directions, including the integration of interdisciplinary methods and big
data analytics, interactions between fungal diseases and other biological groups, rapid
evolutionary adaptation of fungal pathogens under global climate change, and impacts of fungal
diseases on ecosystem functioning.

Key words: plant diversity; litter; dilution effect; fungal pathogen; climate change; ecosystem
functioning
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Figure 1 Conceptual diagram of the mechanisms by which plant community structure regulates
fungal diseases and research advances. Plant community structure directly regulates fungal
diseases hy acting on host plants and fungal pathogens, and indirectly regulates fungal diseases by
altering microclimate and soil properties. Progress in the influence of plant community structure
on fungal diseases has been made mainly in the following four aspects: 1) The growth-defense
trade-off within plant communities is a key mechanism regulating fungal diseases; 2) Plant
diversity has a (phylogenetic) dilution effect on fungal diseases, but exhibits system dependency
and scale dependency; 3) Litter affects fungal diseases through plant-soil feedback and
plant-phyllosphere feedback pathways; 4) The life-history types of fungal pathogens (biotrophic
and necrotrophic) play an important role in predicting fungal diseases. The schematic diagram is
created using BioRender.com.
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Figure 2 A schematic diagram illustrating how plant community structures, including species
richness, species evenness, species composition, and plant litter, regulate fungal diseases. For
direct effects, species richness suppresses or promotes fungal diseases through dilution and
amplification effects; species evenness suppresses or promotes fungal diseases by influencing
species composition, functionality, and spatial distribution; species composition suppresses or
promotes fungal diseases by mediating community disease susceptibility and the presence of
dominant species; plant litter suppresses or promotes fungal diseases through plant-soil feedback
and plant-phyllosphere feedback. For indirect effects, species richness, species evenness, species
composition, and plant litter all indirectly suppress or promote fungal diseases by altering
microclimate and soil properties. The schematic diagram is created using BioRender.com.



