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Research Progress on Gliocladium spp. Application in Agriculture

SUN Zongping, YU Meixia, LIU Xiaoyu, TANG Jun*

(Anhui Province Key Laboratory of Environmental Hormone and Reproduction,
Anhui Province Key Laboratory of Embryo Development and Reproductive Regulation,
School of Biology and Food Engineering, Fuyang Normal University, Fuyang 236037, China)

Abstract Biological control has the advantages of non-toxicity, non-residue and green, etc, which cov-
ers the shortages of chemical pesticides that cause environmental issues. Therefore, biological control shows
excellent performances and huge potentials in agricultural field. Gliocladium spp. which exist widely in the
soil, are one of the most extensively studied fungus in the aspect of biological control. The biological control
mechanisms include competition for nutrients, hyperparasitism, antagonism and induction of plant system re-
sistance. In the past few decades, researchers have found that Gliocladium spp. were effective assistant agents
for solving agricultural diseases and pests because they had good biological characteristics, diverse antagonistic
mechanism, and broad host range. This article focused on Gliocladium spp. and reviewed the study progress of
related biological agent and the corresponding biocontrol mechanism and functional gene exploitation. In ad-
dition, the growth-promoting effect and pollutant degradation/resistance potential of the Gliocladium spp. were
also summarized. This review is expected to provide a sound reference for the utilization of Gliocladium spp. in
the agricultural field.
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(Rhizoctonia)J I T »
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AR 77 3 B R B AT ARG R, e
MAEHIR IR 2w E . 5% R (Botrytis) FE
K& ft 75 J& (Didymella) B0 1, W FH Tl = . %
AR W F AR AR 5 o i B ) AR BT e 16,
CEZF 22 EERIRS . PEZE L far 22 A0 5 - S5 [ 245 DA
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BRI RPN 32 2% RN )2 R0 . BB
i6 EEA R AR YA 51K B SR PR P S A0
& AT B S pUEmSIRE; AN BAA R UE
JH B0 Bl A= 0 A 25 R 2 AT AR B0 H 3 <5
JT TP, Rl B T AT O AN BB 0 R
M2 —, WA W75, SOk
R BETRE T SR, KXt 2 P A R B S E

BRI BE 77, AR B R S AR BB 6 0 3R
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21 ERmF

TR AR 3% 2 AL RS 2P A PR B L, e
M RAEEFR TS, WiTmEW ZomT g
o, RIUZWAE T FER T SRR . G AR
HH, R B TR AR08 T8 I 0 AR A7 S IR RIS TR O R 5
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sp. B 22 [ A KB, T HL, K £0RE 7 B I e S A
AT BT I % B, A BTN A %) B TR 22
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B FHE AR DML kA, & F 1R B A AR
M5 P/, i H A el =Py 2 = 24 P R 1
A R,
22 EFEEH
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A LT B SRR L, KA LT 2
gl RESHIERLEM R, B AR
WA RN TR 2 AR ik R B 3 4 B A DA S
FESREUE T8 7, FF7r Wb 55 R U 55 18 32 1 i 1,
T RAEAE E WP Rl B O AR 5 B A
F U A AR AR 32 2R S 0 B L R AR K g
G955 Ji7 B TR 22, R A3 A R LT TR e SR P
il S5 B O AR A A B I R ) T
TR HE T2 807 R #E, =2 AP pLs] 45
HEE A0 Ak, LT B IE e K fif B L))
AR g P I LA LT, s A HURE R, A
M2 = %) BT 820

BT FE R I, Rl B RO A% A B R AZ B BRI
BAAEAEF, B8 20 W v v T 1R 200 P A A A A% A B
B A% Ak, B R A e S R iR TR A AR B
T, LUK T B 2 A B AR B DR, 19 T A FR T
BT R SEAEY B B T LA S A T B w1 T
R 22 SR B 1 RN B-1,3-76] 2 W B AH DG S [ 1
FIEN B IR R I R 2 T B0k LR T F A R
Ji5 B R e 0 BH L PRI 6364, gt R IA 0 43 AH DG JE [R B
K £1R 5 B 0 5L R ) AR B i T R S e d i
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Table 1 Typical biocontrol of Gliocladium spp. against plant pathogens or insects
T3 Ji T/ 225 3R T3 Ji T/ e S 3R
Plant pathogens/insects References Plant pathogens/insects References
G. roseum P italicum [47]
R. solani [31-32] P. digitatum [47-48]
Sclerotinia sclerotiorum [24] P. aphoniadermatum [15]
B. cinerea [33-35] R. solani [49]
B. allii Munn [36] Sclerotium rolfsii [15,50]
Fusarium graminearum [33,37-39] P ultima [49]
A. dauci [40] B. cinerea [51]
Bipolaris sorokiniana [41] M. incognita [52]
Helminthosporium solani [27] Anopheles albimanus [53]
Magnaporthe grisea [42] G. catenulatum
F. culmorum [43] B. cinerea [16,23,54]
Meloidogyne incognita [7] S. sclerotiorum [55,56]
Bemisia tabaci [8] P, ultima [6,16]
Cephalcia chuxiongica [44] R. solani [6,16]
Thrips tabaci [10] S. cepivorum [57]
Trialeurodes vaporariorum [35] P. aphanidermatum [58]
Panagrellus redivivus [9,45] Podosphaera xanthii [17]
Caenorhabditis elegans [45] A. solani [20]
G. virens F. graminearum [21]
S. sclerotiorum [5,46] F. oxysporum [16]

MREE L AR BN A IEEAL, 7R 0 A A 26 175 92.9 %
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Z Ppees sl fhE R SRIR RN E Y R EA
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SRS A AE I AMIE VAT 2547 o 1 o A v B AR
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22 AR o H KM H B IR A A B B E (heat
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Bk Rz —B, SR, BARCANE A JEE T A K
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Rl B B AR 7 D R R DR R e AT, R oA e AR B
RLFH B R R A B LS R AL 10 JE Al
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rhizobacteria, PGPR), #{ig it & RHHE ) [ %A1 A= K 1)
ORI B, S oA L A Y E K IR R
FURG 7 7 J@ 26891, PGPRAE #E M9 A K 1) 3 ZEHL



2240

Gk -

il PGPR 5 H A Ak BB AH BLAE F A s LA,
[ ZAEH . PR Sk A E R . YRR
WA AR A2 R B3 R A P9 A LA,
[FAE B e R A K T8 7, LA AR i B L 3
V)9 B R 4D A A DA TG T 82 (1 A AR 11 2 L1201
Verderafft I 7= i 0] W2 14 4% 71 GlioMix I A 3R 73 72
R B W2 T, REERRRESRTEER, ©
BEAEAR . HsRPUIYEE ), L RER B
VA PR 2 ) i B 2R A P B 77— R ARk e (32
LM 2R T B R D T TR 2 R A B S A
AT TR XS T LA (1 R AR B, it R DR
(1) 75 A o RN 7 A B e

BIF 503 B, RS T B3 B PR R I VRORT /DN 22 1 HH
MR PR AT B R RREERD. 5k
ACFR A e ZAEYIAR B, Ry 20k B AL B AR I PR AEAR |
DTSRG ZE . 38R0 7 TR SR R T 8, M2
BERE AR AR, R A £0RG T R G 0 AR AE A A
eI IR R I8 R BE R RE S0 SR, IQBALAE!M
IR LR B I 43 WA 2% FRA A ok PRI 3
T 25 A 2 U B, AT TR B2 (R i B 3 S R/
AR PEARTAER T MR, H RS T R BRI AE
K AH ML B TE RN SOk R GE, [FIFE A
FHORARE A PR 7 (P I 4R T8

5 PERRRAINE IS4

IS R AR DT & PR RR IR 25 1 T ARG R
PETNRE, RS R I M A8, X BE T AE A Il A S
I R AR A 0 5 58 1 B TR BB o AR P 9 R AL
Az T AR R R L, AR T L R A R AR 2R,
A FH 25 Al AR 78 PR B 3 ™ B < s Y
W58 R B, A B B8 E S8 2805 e 1) B 7 THI A AR
KV T3, ARG Hb 5 AR B3R 55 B A0 M A0 43
BRI, I BETE30K AL UL i 2% B4 A2 4 3 1A A
PRI ISE 2= 0 11 51 O PN i 8 00T Wy 2K oy B ) PR
IS G B B PR EE 1, &b
REER KRR BRI T T
EERER . BYLIRA. EEFER. A1 TFHA EBODA
T A ECODI & 8) 35 N R B 407, K ib B
Je B 7K B R T AL E R, B8 S I K BE IR 08 A =
RO . 25 B3R, R 8% B CE B S A& 10 B g A
KI5 JeAb BRAE IR IEAE S 5 T B A R R 7

H RIAF FUEON T2 B IR M 406G & B B oK

FRFF Ml (Zearalenone, ZEN)FP) B A 8, ZEN T2
MR R AR H R R R, A ARSI B A L
SRAETERNE . BUREME. R EEM R E S
By 20K B 77 A B N ERESE (1 ZHD101) AT DA 3 2
[ M ZEN I H = B AT A a-ZOL(a-Zearalenol ) Al
0-ZAL(a-Zearalanol), H ZHD101/§ 7] LLTE K7 AT 56
(Escherichia coli) FIERBEE B} (Saccharomyces cerevi-
siae) H AMNJEFIE P, A ZENIK fif ik R AR A il
BRIl & =2 T B R AR 1 S 2 B R A R AR KR
B I B R it 2 R R I LI RE P IR ANHIE AR,
Azhd 101FR FRIRE SR T ZENSETERE /), (RIS ARSI
1) R 2 S £ B 1) B gt A BT A R R 40K T B TR 5,
SR, Azhd 1 01T FRPRATET AE R R A B A R ZENFE
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