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Progress of research into the effects of native grassland management practices on

plant disease
LIU Yong, ZHANG Yawen, NAN Zhibiao® , DUAN Tingyu

State Key Laboratory of Grassland Agro-Ecosystems, College of Pastoral Agricultural Science and Technology, Lanzhou University, Lanzhou 730020, China

Abstract: Grazing, fencing, mowing and burning are the most frequently measures in native grassland management.
Grassland plant disease is one of the main limiting factors of grassland productivity. Considering the ecological and economic
benefits, analyze the effects of grassland use methods on native grassland plant disease, and then take reasonable
management practices, to effectively reduce the loss caused by grassland plant diseases, therefore improve grassland
productivity and function of ecological service. This paper reviews the research progress in China and abroad by 2014 on the
livestock grazing, fencing, mowing and burning on the diseases of native grassland plants. Grazing has dual influence on the
occurrence of grassland plant disease. It removed diseased plant by food intake, reduced the original source of infection and
decreased the happen of most plant disease, but it spread plant pathogens by food intake as well and caused the epidemic of
physical transported plant disease. Fencing increased plant disease occurrence by increasing plant species abundance and
reducing plant diversities. Mowing can prevent further invasion and colonization of fungi, thereby reducing the occurrence of
grassland diseases. However, mowing can also produce conditions conducive to the spread of pathogen spores, and
pathogenic fungi can spread from cutting tool blades to the wounds created by mowing; these conditions also favor invasive
plants. Burning in winter and early spring could remove litters and reduce over winter pathogens, therefore decrease the

incidence of plant disease. Suggestions and prospects for study of grassland plant disease management were developed for
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Fig. 1  Effect of grassland different utilization methods on
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XA BRI R WK F T ## Barbetti (97 5%
2B, M =155 ( Trifolium subterraneum ) 2 P K| V. Bz
FB SR, AL 7 RIE N ( Kabatiella caulivora) J&12
B FE B S R A R EE R AT M
FEAR 50% , HUHRCRREAR 30% 5 76 A i L300, B %
6 HAE/hm’$ 55 2 10—12 H ¥/ /hm® (1200 & 5 R
8T 209%—35% , LI R FE ) 179 3 AT . o, R
PR 22 78 R A > P O 7 3ok = A 7 Bl
BE T . Skipp & Lambert #F58FF14- R
X5t = M5 ( Trifolium repens ) BR300 F 1Y 5200 | 45 H2 A E R ER

SLFE AL R SR Y M | = I A B ( Pseudopeziza Fig.2 Effects of grazing on diseases of grassland plants
trifolii ) FNGEIR ( Uromyces trifolii ) W) 995 5 A1 ™ 51 1 g3

B AR () B b - BESG ( Leptosphaerulina trifolii) %975 A = 8 BE 4542 Gray & Koch X 8 %5 ( Medicago
sativa) ¥ 295 ( Verticillium albo—atrum ) WIBFFE & B, 7678 Uk 2 J5 LATBCHCRC S B RK K1) 351 BE 18 ok 9% 5 25 5 1) & s
PR SER A R, B R R AR R (3R 1) o 88 = RKE A A B RO B RO RN
M HIHCF R FE . Chen xiaoyun TEAFFE BN 32 PR A4 75CHCRT b v 1) S04 00 9 I 24 300, TS 803 o 38 v )
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Table 1 Effects of different grazing systems on grassland diseases

T W DIREpIES i
Grazing method Disease Control efficiency Reporter
[HL B 3%
BescicE S = e WA A% 20%—35% Barbett 199
Increase of grazing rate
Eh e b e g i3 Ski
i ) IR B R FUEE S0 R [ 729% K1 57% Skipp&Lambert , 1984
Sheep rotation grazing
R . ) = B TEERE TR 97% Skipp&Lambert , 1984
Cattle rotation grazing
e =
R A SRR BT Gray. 2004

Grazing after the frost

1.2 JSCHBORT i e e b A )

TBCHCR B R 204, PR T e B 405 10 5 32 9 DR TR A A5 e, T RE S 1IN 2F AL I FET- % Pedro
(2009) S FEERIRIAPE R GE P RIDFFE A, 32 3 S g sh Wi 03 i it 7 o i L T A 1R Y R R 38 23%—36% , [H K
BARXENHEY) ,%Z—‘%ﬁ%%fé’%m] o Marianne Erneberg W57 2 R 51 M 22 4F A BB WORTEGTE H, Y4
TR EH S Y T, 2 R RORSERE A R R THE 0, [RIE, Alison G. Power (5T
R IR I —4F A R B A i AT i L0 3 A T, I A e L R sh o TR 4 E
A RE LRI PR i 32 e IRRAR S . Clay 16 1986 4EAIF 58 ALY AN B G 3 =22 18] B A 0 T A 362k 56 &R
Asf & B, OO I 2 B A ) 22 £119% ( Clawicipitaceae sp. ) BRI R R R N B sl aE VR T IR
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Ericson & Wenstrom ( 1997 ) FEWF 5 - 3% ( Trirntalis europaea) B2K539% ( Urocystis trientalis ) Wi4F- )3 #2Hh &
I, R B EESE ( Trientalis europaea ) 35 FE V22 B b 2 155 T oK [l B 7l W] )L 6 3% PR A0 9% ( Urocystis
trientalis ) EAF 1A FH0R i = RO EE Y (181 3) , FlE P 27 32 0 BB AR e 30 27 TSR I
X BRI = 36%

Wennstrom 1 Ericson(1991) W& T BB Bl #5544 F W IR 3k 5 (Pulsatilla pratensis ) 5599 ( Puccinia
pulsantillae) ZIRF  KIBCBCERAT T | FERE Sk S5 10 A0 AU 3% 224 B R0 B 5, 55 H Sk 5
R S0% AT,

Michael ( 1991 ) XL = ( Trifolium pratense) 5% ( Uromyces trifolii) WIRFFE & 3L, IR AR 4R 45 B 45 TR 1=
Yeor = R YR 2 T R B U B (1R 4)

ol o 600 [~ —
Tt AHT BN B FH
40 k% [5)
35 g 400 -
£ 30 5
S 25 5
£2 05 B 200 -
B3 ) R I
g 10 o [
0 L L | 0 EE\ 1 1
1987 1988 1987 1988 YR HEX
ANy Year Rates of disease leaf Rates of wilting
B3 19871988 FEMMEHELMERMBEHER (« #p< 4 ERHENMBAENT S HERFNENEE R
0.01) Fig.4 Red clover rust’s rates of disease leaf and wilting in fence
Fig.3 Incidence of Urocystis trientalis on the host plant Trientalis and control treatments
eurpaea in controls and exclosures during 1987—1988. P 1 ACAR1EZE (Standard Deviation)

Significance level is denoted with ( * * p<0.01)
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hypodytes ) IR IK 63% , 185 v AN 3%, R RETE B — 1 W RE T /DA B, B & RS8R ( Phyllochora
graminis ) W TETEECR 45 M7E 25 FHAD TURRHCROE A 1B, s HE 80 0Ch 9.4, R EFRTE RS IR 38 1A HL4A
R N A B, AN [ AN [ e 0 0 TR A A T 0 S A w7 L AR I R e R Y 4T R
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IR B, TR I 11 R RSB Y T b, 10 R 35 1) E R SR 2 AR R UM OC, TS A B2 R
IEARE
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& AHL2s , A Markus Fischer(2012) 53R B X BIBEAR AL & sh W) 2 HE0E , Bo BR 27 AP A IS4 | 0 ity
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B0 b R AR R AR L T 7 30 Milan Kobes er al. /58 & B, AN E/INX 1L B G A 8HG &
TR T XIEN /N B R RIS T R

— PRIy, A X1 T A A S S R 1 R R, BRSSO P R Y L I R B AT
GEH A& P59 16 T K Biia it A 8,6 H rh A AIE S X H /N DR AR R i385 109% , s HE 80k 3.5, AR X #I Y
Xt HE/IN DX 9 23Ry 339, o 1 AR AR 12,3, B AR 35 70% ) , Prawt BF5E TR X 28 = 5L ( Trifolium
incarnatum ) 755/ ZEJE % ( Sclerotinia trifoliorum ) WEEM 45 R M | TS FEAER b 2 BRI S5 F T, W) 1
ARG Y R A U HOR RAR 11 AR 8 BRI T 2 = 05 J o AN 25 R 7E 2 AR R A (3 2)

FA R AT TAHEEIR W0 s AR SE T 58 & BN RS Ta) L DNV ER 2 75 18 R T 50 2 78 B e BN N) )
DUV T B R A 3 FE A (A S AR B O (3 3) o T DA BT 1A A S e B R e b A A B T R RE T X
ik FR Bk AR T i S

Fih R 2N FI s I L AR R BBl 2, AT AR A 2B T R T REE . (HRS 25 X130 0 1 ] i . 3%
KT RBMARESRSr, w1 BAR 25 5 & AARIE J15 % . Spyreas et al. WFFT & B, M HI B A + 1
KA BN A ELRETE T L0 3055 4 9 DTG AR R B S5 2 S )80/ DX T A0 0 o s R T v
Garcia Parisi P A A EISE I ECHORIT 5 HOO B B 3 1AL RS2 e I A 1 Q)50 R ARG 5 1 1) 2 A% % , AT
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B M2 ST 5 R MU BT T Williams 2532056 2 0 | 0] #9275 8% 25 X5 55 B8 T BE9% ( Lanzia
moellerodis—cus ) ) ™55 A5 BE TG i 25 500, 10— R 25 Hh AN [ (%) PR R S0 S 032005 118 o A1
#2 FAARFEETNEREXE=HETER.EERTEEMN EEmEREEIC

Table 2 Mean severity of Sclerotinia crown and stem rot and mean dry matter yields of crimson clover following application of foliar clipping

treatments at two levels of disease intensity during four growing seasons

(Y2 ESs) B S

Lby Low disease intensity High disease intensity
Treatments JEEE/ % PR g JEEE/ % PR/ g

Disease severity Dry matter Disease severity Dry matter
X H& No clipping 51.5+10.5 317.8+£75.3 63.8+8.8 240.0£57.7

11 =

J:EE HXJ ! . 14.0+5.0 349.3+73.4 37.5+7.2 292.3+£55.0
Clipped in November of preceding year
MWAE ] SVIEST
S 1A 44.3x17.0 263.8+81.3 60.5+16.3 202.5+65.4

Clipped in January of indicated year

EAF 11 H X+ 245 2 7 A
Clipped in November of preceding year and 24.0+13.7 310.0+54.7 35.8+19.1 265.0+73.5

February of indicated year

£3 XEMEESBEAEARm
Table 3 The influence of mowing on alfalfa leaf spot’s resistance
RIETE L Disease index/%

b B13E B2 534
:]u . The first stubble The second stubble The third stubble
ariety
RE SR RE] AR R AR
Mowing No mowing Mowing No mowing Mowing No mowing
B R ETE Guyuan alfalfa 0.56 5.63 20.32 38.41 10.51 46.21
BT 7k 4Nl A er jin gang 1.08 10.74 25.46 58.91 16.08 66.20

NI 2, R et 5 149 582 -5 T X Mg 3 S M AR RSB, BB o] A 28 A4 il o 2 ) i 2, BDXI) 1
TR T AR SR I8 D) f G U, 4 2 AR A A, T 1 AR BB 2 5 () -t Al B o e
R 2 RIDA R SO 2 2 R S AR AR TR0 A A 3R, R Gl A= W) 2 e, DAL 5 14 0 R U, 13
SIEERRGAL  IRBUEY X R BIBIR , ORI 1 A LR SR A M B 250 . BRIEZ AT 38 B AR
SO B i S A A 8 SR, X1 S ) T R R O

4 BEIGENT B e I AR

FURIT, R 2 Bk 5 2 W A8 b 2 ok I e s RIS V6 o 35 A9 A 3R It . 3858 22 BT LA R R i, — A o 238
JETER T ANTE THER R B AT - AGR AL IR B AR ARAS s 23 <, 7K 23 ARG 38 (9 5 , ol
RS EARS [II B EE AEA L h S B BRI A BT R AR Y T SR P
I, DT e 7 HCRE (9 7 52 R BT, 20 Niboyet A. et al. 7E KCRS/INX Z BE N, O HEBCE S 0, A0 C 1R
T el AR M B R 2 R R, BE RO AR A, DB T A D B D B B A K P B AR
T, Roy B.A. et al. it i KB REIFA RUMREAR 1RO (RS P2k T b HORE R A7 p b A H
WP ZE By 3 TARIYIE] , A AR ACROR T AT, 290 SR AEBEBE , AU T a3, i B R AR K
PR i AR (2002) FE AR AR PR B P RS T AR BEAR AR I, A A T R T e | 2 A
o IEAF A Z Rl A , 17 LR RO R AR T RS, W ARG AT st T R LA
B i) F5 3 SRR IR IR T K 24 fa T A A E

KA 1948 AF LK R BERE PR S AE L BRL 1 55 A Sy 74 30 i DX A0 o1 A 7 ) b AR LA i 2
— AR T 2RO T AT AR T 5% A AR AR T RO X R AR R b R AT AE B,
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AR T A RIED I A DR AL A R AR 1) bR K AR 60% —T78% T Sy RF SRR,
BB T e A (3 4)  ITTRRAR T LA i AR SRR A BT W] b s AU
(1A A0S 25 0 214 B M AR A S 0 A TR A RAB ) LT i v 2R

R4 REMEHMEDHETHY

Table 4 The change of microorganism quantity before and after burning

HIT (x10°) BERH (x10°) HH (x10%)
T 2%E/cm Bacteria Actinomyces Fungus
Soil depth papit 3o Xof B 3o X IR 3o

Control Incineration Control Incineration Control Incineration

0—2 1.52+0.11A 0.29+0.09B 2.90+0.19A 0.58+0.09B 0.60+0.11A 0.11+0.03B
2—S5 1.63+0.13A 0.77+0.10B 3.38+0.19A 1.93+0.10B 0.66+0.09A 0.31+0.06B
5—13 2.40+0.19a 2.39+0.18a 4.89+0.20a 4.89+0.23a 0.73+0.07a 0.73+0.06a
13—20 1.87+0.15a 1.87+0.13a 4.02+0.19a 4.02+3.52a 0.60+0.05a 0.60+0.05a

5 RE

TR RBIFAT S A5 B 6 S s A SR R A G R PTESE y = A R
LD I A A ) — 2R AR IR AR LA 0 R b | BT 70 W 5 B DI RE , SA T 98 2 AR [ A A 0 LA
RS RGNS T TR RE AL, A B ST s R 0 5 | SR O IR T R T — SE 4t
FEO L R SRR AN AR T BRI 18 7 0 BT, AR A AR A 7 5 A i A TSR M, AT
PR i A S R G AR W 2R AL AT R AR 5 B A A 0 S I AR P, (ELIE A A H TR
RGN ER Y AT R EA L AHYI R ) - O - K& A AR SR G Y ELAE,
PITERFFRBAZ , AR ZE A A B AT 0 ol A A5 R G0 T4, % T B e st 35 B S SR BB T X
FIRE I, 24 s o 78 1 Sl 2 —

R A LR BT AL DO i A MRS Bt R B R 2 LR R PR A A M By 16 45
TG A E R 2 B LR, DUS SR m Rt R A S R GT R R A P D AR e My LAY i 1 By
B ANTT B B s A8 E e O 3 B S 22 08 B R i T B B e AR AR A B T A
RIETIFERARPREET X T RIRFHIN 2565 AR SR TRALES 3 RO B 107 T 76 T3 5 2 45 24
F8 A8 PR It 2K 0 ) 5 B H A B At SR PR OR R i, AT T I By ik mla B A B 05 0k
PR L2 1 LA AR 05 T (9 R A B HR 757

TR RIS DR F A BE b S K AR b 1) 32 245 B0 SR O 5, U4 R i fil B 48 o 3 A 25 R G 7R
SE PR A PE SN R A BRR) 5 2 A B B s SR BT 2 T = A G
FAERFE FAE T B AL, TS AR08 3 B0 A A o e ) 5 B BRI P X B3 e o 36 A AR B A 4
FH B 0t 9 35 0 R A R SRR TR, D 3 R A (R ESS SR T 8 TR R R R TH E BAE 551%)  B A
o K e A RN FRAILEE , SC T 2R W) P 5 00 3 A A 1) S 2R, S BRUBCHAC- BT - ) 8- B8 e - 3 4 B e
MoV ATHF A I GE— , AP e M S B SR TR TR I OB 2 — o RIS TR AR AN BE B 1 AN [R] A
FEHI O T R AR A IR, R 2R A 2R SR (R PP AE) IR R, NN
TR E AR E NS H AT T AR AR SR E T R X =
PP 22 18] 5% 3 B B Z B EARRIETEIFAZ X R 314 W SN SR A — T i, R, AL D A -
WORE-F B AR R A S RGP AR RPN T 58 X — Wy W 5E O MERE ], SO LLAE DR FEA
2 NS R AR T A 2 — B 1R S AR A e Ao e ] P DX A I I 54 7 88 80 Jin R RS, K
et e FE DR R Ml ) Lt e R R A e T R 3 o, ST TR RSEIRSEBE A A [V T, % B A K
ORI FETSAOR T , 2R G HOWIE 5 B i 35 AT 9 S AR S Z TS 2R | 3l B2 B A A B AR P
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