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Abstract:  Root-knot nematode ( Meloidogyne spp. ) and cyst nematode ( Heterodera spp.) are two kinds of plant-parasitic nematodes
that are the most agriculturally damaging group of plant-parasitic nematodes worldwide. They infect roots the of the host plant, obtaining nutrition
through giant cells or syncytia, affecting plant growth and development, and causing severe economic losses to crops. Trichoderma spp. is an
important biocontrol resource in agricultural production. With the improvement of environmental protection awareness, Trichoderma spp. has
recently attracted more and more attention as a biocontrol resource of plant-parasitic nematodes. Here we discussed the biocontrol mechanism,
action mode, influencing factors, existing problems, and production application of Trichoderma against root-knot nematode and cyst nematode.
Finally, we analyzed the issues of Trichoderma in biological control and provided insight into their application.
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Fig. 1 Schematic diagram of action mechanism of Trichoderma spp. against plant-parasitic nematodes
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Table 1 Advances in Trichoderma spp. controlling root-knot nematodes and cyst nematodes
PN S PEMII X BT FLFRZE B ELY] 225 3CHk
Species name Effect Application method Target nematode Host plant Reference
KEAR%E AE TP P TAREELR B £ [30-51]
T. longibrachiatum Parasitic Spore suspension Meloidogyne incognita Cucumber
RAAREL B N
Heterodera avenae Wheat
T A AL E{UE P SERli AR SE 2 £ [52]
T. koningiopsis Parasitic Spore suspension M. incognita Cucumber
% N EGEA (ISPt JTUHEAREELL POH [53]
T. longibrachiatum Antagonistic Spore suspension M. javanica Zucchini
R AT EGEi UR) ¥ 4al T AREE A i [54]
T. citrinoviride Antagonistic Culture filtrate M. incognita Tomato
LEREE T. virens F54T Antagonistic il FEIF I Spore suspension JNHEARZE LR HL M. javanica AE/E Peanut [55]
GO REE T. viride 5Pt Antagonistic RPAR ) Secondary metabolites Wi AT HRZELR I M. incognita i Tomato [48]
#EA Toxic SRR B Culture filtrate B HAREELE I M. incognita  ¥JK Cucumber [56]
BEA Toxic e LR Culture filtrate IR gL M. hapla A Tomato [57]
4% Toxic I F-E T Spore suspension KEAPELL N H. glycines K Soybean [42]
HPIRAREE T, hamatum — F54% Toxic BT Spore suspension KEAHELE AL H. glycines K Soybean [42]
PAIAEE T. asperellum 5P Antagonistic B 7] Preparation RAGIEL A H. avenae /NFZ Wheat [58]
AUAEE T. asperellum  75/E Parasitic HF2IF I Spore suspension B HAREEL I M. incognita Tt Tomato [29]
M R ELE TR R TR il [48, 59-62]
T. harzianum Antagonistic Spore suspension M. incognita Tomato
AR T HJN
M. incognita Cucumber
FH GRS I wOM
M. enterolobii Guava
Eh RS hih
Globodera pallida Potato
FR AL E/S
H. zeae Maize
TR T A HE st JUT R REHE R B AREELR I M. incognita - [32]
T. koningiopsis Antagonistic Chitinase extraction JTUHEAR 2526 e M. Javanica
HARE T. album 5L Antagonistic FFEIFI Spore suspension AEAMIZELL . M. arenaria TSR Potato [63]
LR ARES T, viride 5T Antagonistic FhFAbH Seed treatment AL AREEL . M. hapla A N Carrot [ 64
KA it TP AL iREE L d Al [65]
Trichoderma spp. Antagonistic Spore suspension M. hapla Tomato
KB EGE0 Fh4b 3 R AR £ [66]
Trichoderma spp. Antagonistic Seed treatment M. incognita Cucumber
REEH EGE0 REEA + WA + FHF T8 TR Wil [22]
Trichoderma spp. Antagonistic Trichoderma + fennel + caraway powder M. incognita Pea
REEH e AR + WREE R JTREARSEZE i [67]
Trichoderma spp. Antagonistic Trichoderma + Paecilomyces lilacinus M. javanica Pineapple
KRB ke REE + HEIL PURARIREE L I [68]
Trichoderma spp. Antagonistic Trichoderma+vermicompost M. graminicola Rice

Z, HnACO FER B, BOE ET 8= A MR,
17 0 r O MR A 2k U R G RIS EBTIE (systemic

acquired resistance, SAR) [82]0 EARESHMEIT. T
MiAEE RIAE A, JA. SA FI ET &8R4 A RIFLE
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Table 2 Progress in Trichoderma spp. induced resistance against root-knot nematodes and cyst nematodes

KRERNZE DA VERN HbRZE ERLY)] =B U
Species name Application method Target nematode Host plant Reference
KBOARE filF=Z T Spore suspension BT ARZELE L M. incognita T Tomato [ 18,88-89 ]
T. longibrachiatum il 2K IF K Spore suspension KEAMIFELL N H. glycines /INZZ Wheat

KREF + HENE + ZE10HFR Trichoderma+ Compost+ Bacillus

HPIRAREE T. hamatum
IREEARTEE T, atroviride
IR EE T. asperellum

1T F I Spore suspension
FFEIF I Spore suspension
Rl Commercial products
FFEIEIK Spore suspension
T AEE T koningiopsis  FiFfU4K Seed coating
AT T viride FiFAUAK Seed coating
KAUREE T. longipile 44K Seed coating

M ARBE T. harzianum 1T F I Spore suspension

K. Soybean

i Tomato [72]

JNHEARZE LR B M. javanica
B AAREELR I M. incognita

JREARZEZE L M. javanica A Tomato [ 23]
BT HES L M. incognita i Tomato [ 27,90 ]
JRHEARZELE B M. javanica &l Tomato
KIAFEL A H. glycines K¥ Soybean [ 73]
KGHIFELL A H. glycines K ¥ Soybean

KE AT H. glycines
B JTAREEL AU M. incognita

K¥ Soybean

il Tomato [76]
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BRAHEE, EORMBR T H BN 12%, P& 6%.
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A, Al b b AR R A R 3 T IR
2 TR LA X T atrovirid HB20111 45

RV W) o3 B 5 E . R ICH ) 502
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FrHS T R BT, S0 AN 22 A7 B R A A AR AR
0 T, harzianum AR YN %2 (harzianic
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Table 3 Advances in the growth promoting effect of Trichoderma spp.

AREFPIE Species ITASE V=N fEM EEiLY] 22530k
name Application method Function Host plant Reference
REFAE U ) VR A /N [94]
T. atrovirid Secondary metabolites  Induce early plant growth Wheat
BT 2% 4 22 K% U ) PRRMERER . I N RE IR PE [95]
T. azevedoi Secondary metabolites Increase chlorophyll, carotenoids and promote growth Lettuce
Wy PRAEE WA ) e I G R ATPAE o KA [ 100,112 ]
T. harzianum Secondary metabolites  Improve seed germination index and seed vigor index Rice

7RI Py LUK ARG IS E, $ees N PRI RN

Spore suspension Increase soil urease and phosphatase activities, improve N and P utilization ~ Melon
WAT PR PR A K il [101]
T. cremeum Secondary metabolites  Induce early plant growth Tomato
RAATE T RFB WA KR . RERAIBIRR, kK HJR [102]
T. asperellum Spore suspension Induce the production of TAA, GA, ABA and promote growth Cucumber
KB 7RI PEHEEER, AR bR LR 43 A L3 I oK [113]
T. longibrachiatum Spore suspension Promote growth, increase soil nutrients and soil enzyme activities in Maize

rhizosphere
AL fTFRIFH PR R, BRI 5 §UOOHUAMEE, EnE AT #K [114]
T. guizhouense Spore suspension Enhance root density and promote growth; expand root cell walls, and Cucumber
increase root colonization

TR FTRIFH e, ek I [115]
T.saturnisporum Spore suspension Increase production and promote growth Melon
PR A S T RIFH IR, PR E [N [116]
T. koningiopsis Spore suspension Accelerate seed germination, and increase seed vigor Watermelon
SEARE TR NN FUZ RN N [117]
T. viride Spore suspension Increase production and promote growth Cucumber
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