SLOW DECLINE

ssPathogen and popularity
= Pathogens: Nematodes Meloidogyne incognita

combined with Phytophthora capsici and
Fusarium solani

= Damage: Roots of black pepper plants.

» Prevalence: The disease Is very serious in
Vietnam and other black pepper growing
countries.

s Harmful symptoms
= Plants grow slowly, yellow leaves, drop leaves,
gradually drop branches |
= Older leaves usually turn yellow first Root galls caused by nematodes Melmdogyne
= Sparse set of foliage . | s,
= Flowering and fruiting are poor, and yield is
decreased
» The disease often appears in small localized
areas
= Symptoms usually develop slowly and last. The
plant dies after a few years
“*Disease survival
= Asoil-borne disease, capable of remaining in the
soil for many years
» Nematodes are active and cause damages mainly
In the rainy season when they develop new roots
* The garden has too much planting density
= Growing black pepper monoculture

*»Disease spread
* The disease Is spread mainly through planting

material (infected seedlings) and infected water —i ol e i
Invasion Induction Nutrient Acquisition
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u I I'r | g atl on on th e g al‘d en The process of root-knot nematode parasitism (Bartlem, et al., 2013).

" Through working tools carrying pathogens. |nyasion process of root galling nematode
= Nematodes and fungi with a broad host spectrum

(across many crops)




SLOW DECLINE

“*Mornitoring and evaluation

= Time: The disease occurs all year round but causes damages mainly when the humidity is
high. However, diseased plants exhibit yellow foliage from October onwards at the same time
as soil moisture decreases.

= \WWhen the rainy season starts around May-June, a few diseased plants recover and the foliage
turns green again. However, disease symptoms will reappear in the next crop, when the rainy
season ends.

= Disease severity: classified according to 5 levels (from no disease to very severe) to evaluate
Prevention Chemical and cultivation Up root and replant
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Level O Level 1 Level 2 Level 3 Level 4

« Healthy plant * The plant is a bit stunted *  Stunted plant - Theplantisverystunted  * The plantis almost dead
«  Green leaf « < 25% yellow leaf * 26-50% yellow leaf «  51-750 yellow leaf * >75% yellow leaf

Preventive measures

s Cultivation measures
= Destroy severely diseased or dead plants, do not replant immediately

= Do not replant black pepper on coffee or black pepper gardens infected with nematodes, and
not passed the rotation

= Do not use the land already planted with black pepper to make seedlings

» Using disease-free seedlings for plantin

= Plow and dry the soil in the dry season before planting

= Should be planted on the live supports

= |ntercropping with coffee, fruit plants

= Apply inorganic fertilizer fully, in balance, use organic fertilizer once every 1-2 years
= Limit plowing, do not overwater on the black pepper garden

**Biological measures
= Use nematodes in combination with fungicides as recommended

= Nematicides : Chitosan, Clinoptilolite, Trichoderma harzianum. Paecilomyces lilacinus,
Hirsultela rhossiliensis

= Fungicides : Trichoderma spp., Chaetomium cupreum
= Treated twice: the first time in May- June and the second time in Sep - Qct




BENH CHET CHAM

“*Tac nhan va mirc do pho bién

» Tac nhan yha1 Tu en trung Meloidogyne
Incognita két hop V01 nam Phytophthora
CapSICI va Fusarlum solani

= Gay hai: Ré cay ho tiéu.

% Triéu chirng gay hai

“* Sw phat sinh bénh

* Sw lay lan bénh

Cay sinh trudng, phat trién cham, 14 vang, rung
14, rung dot dan

Céc la gia thuong bi vang trudc

B0 tan 1a thua thot

Ra hoa va dau qua kém, nang Suat giam dan
Bénh thuong xuat hién thanh tirng vung cuc bo
Triéu chting thuong dién bién cham va kéo dai,
mot vai nim sau ciy moi chét

La loai bénh c6 ngudn tir dat, co kha ning ton tai
trong dat nhiéu nim

Tuyén tring hoat déng va gay hai chil yéu vao
mua mua khi ra cac ré moi

Vuon 6 mat do gieo trong qua day

Trong doc canh ho tiéu

Bénh lay lan chu yéu qua vat liéu trong (cay
giong nhiém bénh). Ngudén nudc nhiém bénh
Tudi tran trén vuon

Théng qua, qua dung cu lao dong cO mang mam ~24hr a8 hr 3~4d 7d~8 wk
° } } : ! >
o Invasi
benh. ooy T o, A,

to target site. becomes sedentary. nematode matures to adult.

Tuyén tring va nam cé pho ky chu rong (trén
nhicu loai cay trong)

The process of root-knot nematode parasitism (Bartlem, et al., 2013).

Qué trinh xam nhiém cua tuyén tring u sung ré




BENH CHET CHAM

“¢+Theo ddi va danh gia
= Thoi diém: Bénh xuat hién quanh nim nhung gay hai chu yeu khi 2 am do cao. Tuy nhién, cay
bi bénh biéu hién tan 14 vang tir thang 10 tré di clng thoi diém véi am do dat giam.

= Khi mia mua bat dau khoang thang 5, thang 6, mot vai cay bi bénh phuc hoi va tan 1a xanh trd
lai. Tuy nhién, tri€u ching benh s& lai xuat hién trong vu sau, khi hét mla mua.

= Mirc d6 bénh: phan theo 5 cap (tir khdng bénh dén rat ning) dé danh gia
Phong bénh Xur ly hoa hoc + sinh hoc Nho6 va tiéu hay

Cip 0: n CChpl:1/4  Cép2:2/4  Cip3:3/4  Chp4: 4/a

* Cff‘y khoe * Cay hoi ,Cf‘Ji‘ coc  Cay c0i coc « Cay rat cOi coc « Cay gan chét
* Laxanh * <25%lavang * 26-50% la vang « 51-75%lavang ¢ >75% la vang

Bién phap phong trir
“ Bién phap canh tac
= Tiéu huy cay bi bénh ning hoic di chét, khong trong lai ngay
= Su dung cdy giong sach bénh dé trong
= Cay phoi dat trong mua kho trude khi trong
= Trong xen canh véi ca phé, cay an qua
= Bon phan vo co déy du, can dbi, st dung phan hitu co 1 - 2 nam bon 1 lan
= Han ché x6i x40, khong tudi tran trong vuon tiéu
< Bién phap hoa hoc

" Surdung thuoc trir tuyén tring két hop véi thude trir ndm theo khuyén céo
= Thudc trir tuyén trang: Chitosan, Clinoptilolite, Trichoderma harzianum. Paecilomyces

lilacinus, Hirsultela rhossiliensis

= Thubc trir nam Trichoderma spp., Chaetomium cupreum

= Xu ly 2 lan: 1an 1 vao thang 5, 6 va lan 2 vao thang 9, 10.

¢ Bién phap sinh hoc

= S dung thudc trir tuyén tring két hop véi thude trir nAm theo khuyén co

= Thudc trir tuyén tring: Abamectin, Abamectin + Thiamethoxam, Fluensulfone. ..

= Thubc trir nAm: Chlorothalonil + Mandipropamid, Copper Hydroxide, Mancozeb +
Metalaxyl, Tebuconazole

= Xu ly 2 lan: 1an 1 vao thang 5, 6 va lan 2 vao thang 9, 10.




