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TOM TAT

S&u riéng (Durio zibethinus L.) 1a loai tréi cay c6 gia tri kinh t& cao, dwoc wa chudng tai khu viec Dong Nam A.
Hién nay, loai trai cay nay cé gia tri xuat khau va dién tich canh tac lién tuc gia ting qua tirng ndm. Bén canh dé, viéc
trao ddi, giao Iwu va nhap khau cac giéng sau riéng cé ndng suét va chét lvong cao dwoc ddy manh. Nhung didu
nay ciing tao ra hé luy khéng mong muédn cu thé 14 tang kha néng du nhap cac loai dich hai ngoai lai va strc khde cay
sau riéng ciing bi gidam do xt ly hoa chét thuwdng xuyén. Dac biét la cac triéu chirng thdi ré va thdi than sau riéng tré
thanh mot yéu té tac dong dén chat lwong va pham chét cla loai trai cay nay; nhat la khi nhu cau vé san lwong ting
manh, dién tich mé& rong mat kiém soat va hinh thanh cac viing trédng chuyén canh thi loai bénh nay cang phc tap
va phd bién. Day la nhitng van dé& gay anh hwéng dang ké dén sirc khde va nang suét clia cay, d&t ra nhu cau cép
bach vé viéc nghién ctru tdng quan vé bénh théi than va théi ré trong cay sau riéng, nghién ctru hy vong c6é thé dong
goép vao phat trién néng nghiép bén virng, tdng cwéng nang suét va gidm thiét hai toi da cia loai bénh nay.

Tu khéa: Bién phap quan ly, Phytophthora spp., Pythium spp., sau riéng, théi than, thbi ré.

Overview of the Causes of Root and Stem Rot Symptoms
on Durian Trees (Durio zibethinus L.) and Management Measures

ABSTRACT

Durian (Durio zibethinus L.) is a fruit with high economic value and is famous in Southeast Asia. Currently, the
export value and its cultivated area has been continuously increasing year by year. In addition, the exchange and
import of durian varieties with high yield and quality are promoted but this also creates unwanted consequences,
specifically increasing the possibility of introducing foreign pests and also reducing the health of durian trees due to
frequent chemical treatment. Especially, the symptoms of durian root rot and stem rot become a factor affecting the
quality of this fruit. Especially when the demand for output increases sharply, the area expands uncontrollably and
specialized growing areas are formed, this disease becomes more complicated and common. These are problems
that significantly affect the health and productivity of the tree, creating an urgent need for comprehensive research on
stem rot and root rot in durian trees. Research hopes to contribute to sustainable agricultural development,
increasing productivity and minimizing damage from this disease.

Keywords: Durian, management measures, Phytophthora spp., Pythium spp., root rot, stem rot.

y v ~ tai khu vuc Dong Nam A gdm cic nudc sian xuat
1. DAT VAN DE a S vife one som e -
: ding dau nhu Thai Lan, Malaysia, Indonesia va

Sau riéng (Durio zibethinus L.) 12 mét loai
cdy a4n qua nhiét déi thudc ho Malvaceae, c6
trung tdm xuadt x@ ¢ ban dido Malaysia,
Indonesia va Borneo (Verheij, 1991). Sau riéng
12 loai trai cAy cé gia tri kinh t& cao va néi tiéng

Viét Nam (Tran Vian Hau & Tran Si Hiéu,
2023); ngoai ra, sdu riéng ciing dugc trong véi
quy mé nhéd nhu & Campuchia, Australia
(Queensland va viing lanh thé phia béc), Sri
Lanka, Papua New Guinea va An b6 (Yaacob &
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Subhadrabandhu, 1995; Ketsa, 2018), Hawaii,
Costa Rica, Brazil, Ecuador va Panama (Love &
cs., 2019).

Tai Viét Nam, téng dién tich tréng siu
riéng dén nam 2018 14 hon 47 nghin ha (Cuc
Trong trot, B6 NN&PTNT, 2019). Siu riéng
duge trong thanh bon ving canh tac 1én bao
gdbm Déng bang song Cuu Long tai huyén Cai
Lay (Tién Giang), Chg Lach (B&n Tre), Viing
Liém (Vinh Long) va K& Sach (Séc Trang) dudgc
trong 6 quy md nhd 18 thuong duéi lha; Tay
Nguyén bao gom Dak Lak, Pleiku va Kontum;
Dong Nam bo gobm Déng Nai, TAy Ninh va Binh
Phuéc va ving duyén hai Nam Trung bo dudc
trong rai rac tai cac tinh Binh Thuan, Khanh
Hoa, Phid Yén, Quang Ngdi, Quang Nam va
Thita Thién Hué (Tran Vin Hau & Tran Sy
Hiéu, 2023). Gia tri xuit khéu siu riéng caa
Viét Nam nim 2023 dat 2,22 ty USD va du kién
kim ngach xuét khdu gia ting thém tix 1-1,5 ty
USD trong cac nam t6i (Tridge, 2024). Hién
tugng thoi ré va théi than trén sau riéng 1a anh
hudng chinh dén su phat trién cia ciy (Lim &
Chan, 1986). Tén th&t mua mang va chi phi
phong trtt uéc tinh khoang 20-25% san lugng
(Drenth & Guest, 2004); trong khi bénh théi qua
do cung loai mam bénh gay ra thiét hai 30% &
Malaysia (Chau, 1998).

Trong b6i canh san lugng néng nghiép ngay
cang tang va siu riéng déng vai trd quan trong
trong nén kinh t& cac nuéc nhiét déi, viéc
nghién ctiu vé& bénh théi than va théi ré trén cay
siu riéng trd nén can thiét va cidp bach. Mot
trong nhiing thach thuc chinh 1a hiéu r6é su lan
truyén cua bénh va dinh rd cdc yéu t6 anh
hudng dén su bung phat trong diéu kién méi
truong khac nhau va danh gia hidu qua cta cac
phuong phap chan doan hién dai gitup phat trién
bién phap phong va chiia tri mot cach hiéu qua.
Chién luge quan ly bén viing cing 12 mot khia
canh quan trong, dic biét 1a khi d6i mat véi su
chéng khang thudc ngay cang gia téng ti tac
nhén gay bénh. Bai bao téng quan nay cung cip
thong tin vé bénh hai trén ciy sau riéng va dé
xudt huéng nghién ctiu, gidi phap thiét thuc,
g6p phan nang cao su hiéu biét va kha nang
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quan 1y cho nhiing ngudsi lién quan dén nganh
san xuit siu riéng.

2. TINH HINH SAN XUAT VA TAC PONG
CUA BENH DEN SAN LUONG
2.1. Tinh hinh san xuit va tiéu thu

Sau riéng 14 loai cay &n trai dic san cé gia
tri kinh t& cao, dugc tréong nhiéu ¢ cac nuéc &
Pong Nam A nhu Indonesia, Thai Lan,
Malaysia, Viét Nam, Philippines, Campuchia...
thong ké nam 2021
(Manakitsomboon, 2022) Indonesia c6 san lugng

Theo s6 liéu

sau riéng ding dau thé gii véi khoang 1,37 triéu
tan, tiép theo 1a Thai Lan (1,11 triéu tan). Viét
Nam dting thi ba véi 0,67 triéu tan, tiép theo la
Malaysia (Ma Lai), Philippines, Campuchia. Mac
du 14 quoc gia c6 san lugng siu riéng 16n nhung
siu riéng Indonesia cht yéu dap ting nhu ciu
tiéu thu ndi dia, chi c6 mot s6 lugng nhd xuit
khau sang Singapore, Malaysia va Trung Quéc
nén siu riéng Indonesia hdu nhu khéng canh
tranh véi cac nude trong khu vuc.

O Viét Nam, theo uée tinh ctia Cuc Tréng
trot (B NN&PTNT), dién tich tréng siu riéng
nam 2023 dat 131.000ha, tang 20% so v6i nadm
2022, san lugng dat 1 triéu tAn. Giéng sau riéng
ctia Viét Nam cht yéu 12 Monthong va Ri6. Sau
riéng dude thu hoach bang cach cit 1-2 1an khi
trai trudng thanh sau dé xt 1y cho chin dé xuAt
kh&u gidng nhu k¥ thuat cia Thai Lan.

Viét Nam hién c6 3 vung san xuét chinh 1a
DBSCL, mién Déng Nam bo va Tay Nguyén.
Thai vu thu hoach bit ddu ¢ DPBSCL tiur thang 4
dén thang 6, tiép theo 1a mién Dong Nam bd thu
hoach tu thang 5-7 va Tay nguyén tu thang
8-10. Tuy nhién, do lgi th& quan ly dudc ngudn
nuéc va ap dung ky thuat xi ly ra hoa, &
PBSCL c6 thé san xuét rai vu quanh nam, day
12 1gi thé cta sdu riéng Viét Nam khi canh
tranh véi cac nuée trong khu vuec.

Nam 2022, Viét Nam xudt khdu sau riéng
chi dat hon 400 triéu USD nhung 9 thang dau
nam 2023, xudt khdu dat gia tri 1,63 ty USD va
theo du doan ctia Hiép hoi Rau qua, nim 2024
gi4 tri xuét khiu sdu riéng c6 thé dat tit 2-2,5 ty
USD (Tridge, 2023).
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Ghi chii: Oogonium: Bao triing; Antheridium: Bao duc; Sexual sporulation: Sinh bao tif hitu tinh; Sporangium:
Boc bao tii; Chlamydospore: Bao tit do (bao tit hau); Cleaved sporangium: Tiii bao tit phan cit; Zoospores: Pong
bao tit; Cyst: Nang bao; Germinated cyst: Nang bao dd nay mam; Hyphae: Soi ndm; Asexual sporulation: Sinh

bao tit vo tinh.

Nguén: de Andrade & cs. (2020).

Hinh 1. Vong d06i ctia Phytophthora cinnamomi

2.2. Tac dong cua bénh dén san lugng
sau riéng

Mot trong nhiing thach thdc 16n nh4t khi
trong sau riéng l1a bénh hai, ddc biét 13 bénh
thoéi ré, mot nguyén nhan gay thiét hai nghiém
trong cho cdy tréng & viing nhiét déi. Bénh thoi
ré 1a van dé quan trong nhat, din dén mat mua,
giam san lugng, tham chi c6 thé giy chét cay.
Bénh théi ré, thoi than va théi qua trén sau
riéng do mot s6 loai Phytophthora giy ra, bao
gom P. palmivora, P. nicotianae va Pythium
cucurbitacearum, 13 nhiing tac nhin chinh anh
hudng dén san xuat sdu riéng (Suksiri & cs.,
2018). Su 4nh hudng nay c6 thé thay ro qua bién
dong san lugng sau riéng cua ba quéc gia tréng
sdu riéng 16n 1a Thai Lan, Malaysia va
Indonesia ti nam 2012 dén 2016. Mic du cac

qudc gia nay cé tiém nang san xudt siu riéng
16n, nhung su bién dong cta san lugng cb thé
mot phan do tic dong cua cac bénh hai nhu
bénh thoi ré

3. TONG QUAN VE TAC NHAN BENH
THOI RE VA THOI THAN

Két qua diéu tra tai mién bic bang
Queensland, Australia vé tinh trang héo rii hay
ché&t cham cua cdy sau riéng ghi nhan hai loai
ky sinh quan trong la Phytophthora palmivora
va Pythium vexans (Vawdrey & cs., 2005).

Qua khao sat tai cac vung trong sau riéng
tai Pong Nam b6 va Tay Nguyén ghi nhan 10%
cic cay c6 triéu chiing héo, théi ré va vang 14,
bénh lay lan nhanh va réong vao mua mua tu
thang 6 dén thang 9, lam gidm san lugng va
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chat luong dang ké trén siu riéng. Qua phéan
tich trinh tu ITS (st dung ciap moéi ITS 4 va
ITS 5) da xac dinh 1a loai Phytopythium vexans.
Két qua nghién ctu cho thay cac tac nhan
gay bénh théi ré cht yéu bao gdbm Pythium sp.,
Fusarium sp., va Phytophthora spp. Trong d6,
tac nhan chinh gay théi ré trén ciy siu riéng la
Pythium vexans (Nguyén Vin Hoa & cs., 2013).
Cac mau dugc thu thap trén giong sau riéng
Ri6 tai huyén Phong Dién, thanh phé Can Tho
v6i triéu chiing loét trén thén va triéu chiing
l6m dém d6 trén vo g, tdc nhan la
Phytophthora cinnamomi (Thanh & cs., 2023).
Két qua nghién ctiu phan lap ti miu dat, ré
va than cé triéu chiing théi riia, khi dinh danh
bing phuong phap hinh thai hoc va phan tich
trinh tu vang ITS-nrDNA, da xac dinh duge 10
loai tadc nhan giy hai, bao gém: Phytophthora
palmivora, Pythium cucurbitacearum, Pythium

deliense, Pythium splendens, Pythium
spinosum, Pythium sp., Mortierella
chlamydospora, Mortierella capitata,

Mortierella hyalina, va Mortierella sp. Qua
phan tich trén giong siu riéng Monthong cho
thay hai loai P.
P. cucurbitacearum cé doc luc cao doi véi giong

palmivora va

siu riéng nay. Dac biét, loai Py. splendens dugc
ghi nhan lan dau tién 1a tac nhan gay hai trén
siu riéng, véi triéu ching rd rét trén la. Ngoai
ra, hai loai Py. deliense va cac loai thudc chi
Mortierella du dugc phan lap tu dat cé triéu
chting bénh nhung khong lién quan dén bénh
chay 14 va thoi 14 sdu riéng tai tinh Chumphon
(Suksiri & cs., 2018).

Theo Chantarasiri & Boontanom (2021) tac
nhan gay bénh théi than trén ciy siu riéng 6
tinh 12 n&m Fusarium solani va Lasiodiplodia
pseudotheobromae véi cac triéu ching cay bi
bénh 14 théi vd, than, canh, bénh bac 14, vang 14
va héo tai mién dong Thai Lan.

Két qua nghién ctiu cia Lim (1990) da xac
dinh cac loai ndm dat giy hai siu riéng &
Malaysia bao gom Phytophthora, Pythium,
Sclerotium, ching xu#t hién phé bién va trong
d6 Phytophthora giy hai ning nhat. Ciling theo
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Lim & Sangchote (2003) cho rang Phytophthora
palmivora 1 tac nhan gy bénh chét nhanh va
12 bénh hai quan trong nhat trén ciy sau riéng.

than do
P. palmivora dugc xac dinh biang phuong phap

Tac nhan giy bénh théi
hinh thai va phan ti, bao gom phan tich trinh
tu ving gen ITS rDNA va su két hop da locus
cua gen ma vach cytochrome c oxidase (COX) tu
cac vang gen tiéu don vi I va tiéu don vi II, tai
cac bang Selangor, Perak, Pahang, va Melaka,
Malaysia (Danial & cs., 2023). Thi nghiém trén
la sdu riéng tu cac giong D10, D24 va Musang
King cho thay su khac biét dang ké giita cac
gibng sdu riéng, trong d6 D10 thé hién tinh
nhay cam cao hon véi P. palmivora.

Két qua khdo sat tit 36 chung dugc phan
lap tai 32 d6n dién sau riéng 6 17 tinh tai
Indonesia nhdm xic dinh dic diém phan bo,
hinh thai hoc (bao gbm khuén lac, hinh dang va
kich thuéc bao ti), cing nhu trinh ty sinh hoc
phan ti (ITS-nrDNA) da xac dinh dudc 6 loai
thuoc
cucurbitacearum, Pythium vexans, Pythium sp.
D37, Phytophthora
cinnamomi var. Phytophthora
palmivora va Phytopythium sp. Day la bao cao

ho Pythiaceae, bao gbém: Pythium

Pythium deliense,
parvispora,

ddu tién ghi nhan su ky sinh caa cac loai
Pythium cucurbitacearum, Pythium sp. D37,
Py. deliense va P. cinnamomi var. parvispora
d6i véi cay sau riéng tai Indonesia. Trong sé d6,
Py. vexans dudc phat hién 6 10 tinh (58,8%) va
Py. cucurbitacearum & 13 tinh (76,5%). Phat
hién nay cho th&y hai loai ké trén c6 mtc do
nguy hiém d6i véi cdy siu riéng cao hon so véi
P. palmivora ¢ cac nudc khac trong khu vuc
(Santoso & cs., 2015).

Mot nghién cttu khao sat bénh théi than tai
cdc vuon sau riéng & Sungai Liang, Brunei
Darussalam gom céc triéu chiing thuong dudc
tim thay & than chinh gan géc, & cac canh thap,
bi 16 loét tiing mang, su thay d6i mau nau do 6
vo gd, 1a rung dan cho dén chét canh ti ngon
cay. Khi nubi cdy va dinh danh d3 xac dinh la
loai Phytophthora palmivora (EJ Butler) dugc
xem la tac nhan de doa nganh san xuat sau
riéng tai Brunei (Sivapalan & cs., 1997).
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Nguén: Thanh & cs. (2023).

s A A N » N » PN A N ~
Hinh 2. CAy sau riéng c6 triéu chiing vo ngoai chuyén sang mau niau do6

INN0E

Ghi chi: A: Déi chiing; B: Phytophthora palmivora CHP25-S08; C: Pythium cucurbitacearum CHP22-S05;
D: Pythium cucurbitacearum -CHPI14-N11; E: Pythium cucurbitacearum CHP14-S11; F: Pythium splendens
CHP17-N05; G: Pythium splendens CHP18-N03; H: Pythium deliense CHP25-S10; I: Mortierella chlamydospora
CHP25-5S01; J: Mortierella capitata CHP06-S03 va K: Mortierella sp. CHP33 S06 sau 4 ngay chiing.

Nguén: Suksiri & cs. (2018).

Hinh 3. K&t qua khi xAm nhiém trén 14 siu riéng Monthong

Ngudn: Chantarasiri & Boontanom (2021).

Hinh 4. Triéu chiing théi than trén cay sau riéng
bi nhiém bénh do F. solani va L. pseudotheobromae
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Treated
2 DAL

Control
2 DAL

85 DAL

Control

Treated
8 DAl

Ghi chii: Dién bién dién tich vét bénh trén cac giong sdu riéng khac nhau: 1: D10, 2: D24, 3: Musang King; Ngay

sau khi tiém chung (DAI); Thanh ty 1é = 3cm.
Nguén: Danial & cs. (2023).

Hinh 5. Thit nghiém kha nang gy bénh chiung P. palmivora (PKKO03)
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B S0 loai hién dién tai Viét Nam 0 S6 loai hién dién trén thé gidi

Hinh 6. S6 lugng tac nhan dugc ghi nhan hién dién trén sau riéng
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Nam 2019, bénh théi than va trai sau
riéng dudc phat hién tai Calinan, thanh phé
Davao, Mindanao, Philippines. Khoang 10-15%
qua trong vuon sau riéng c6 dau hidu nhiém
bénh v6i mic do t& nhe dén n#ng. Cac triéu
chiing ctia bénh bao gébm cac tén thuong nhé cb
mau niu dén xam, tién trién dén mic trai cay
bi théi néng, kém theo su xuit hién cta céc sgi
ndm mau tring moc trén khong, phu trén bé
mit trai cAy nhiém bénh. Khuén lac cta tac
nhan giy bénh thudng cé hinh dang giéng canh
hoa. Sgi ndm khoéng vach ngin (coenocytic
hyphae) (6,3-11,61pm) c6 dic diém 1a sung to.
Bao ti c6 hinh cAu dén hinh triing, véi kich

thuée 7,3-12,1 x 5,6-10,90pm, duge xac dinh
qua trinh tu ITS (White & cs., 1990). Két
qua nay trung khép v6i nghién cGu tai
Indonesia, va day la bao cdo dau tién vé mam
bénh nay trén siu riéng tai Philippines (Solpot
& cs., 2021).

Tinh dén thoi diém hién tai, trén thé giéi da
ghi nhan téng céng 17 tac nhan gay hai. Trong
d6, 7 loa1 da duge xac dinh tai Viét Nam (Hinh
6). Xu huéng xuét hién cia cac loai méi c6 thé
mang dén nguy co 16n, dic biét néu viéc du nhap
gidng va cac yéu t6 lan truyén, mé rong dién
tich canh tac ngay cang gia tiang.

Bang 1. Su phan b6 clia tAc nhan mam bénh gay théi ré

va théi than sau riéng trén thé gidi va Viét Nam

Khu vuyc

Téac nhan Téac gia

Australia

Viét Nam

Thai Lan

Malaysia
Philippines

Indonesia

Brunei

Mién béc, bang Queensland

BPong Nam bd va Tay Nguyén
DAk Lk va Tién Giang

DBéng béng séng Ctru Long

Phong Bién, Can Tho
DBak Lak
Chumphon

Tinh Rayong va Chanthaburi, mién
Pong Thai Lan

Bang Selangor, Perak, Pahang va Melaka

Calinan, thanh phé Davao, Mindanao

Phytophthora palmivora
Pythium vexans

Phytopythium vexans
Phytophthora palmivora

Phytophthora palmivora
Phytophthora citricola
Pythium vexans
Fusarium solani

Phytophthora cinnamomi
Radopholus duriophilus

Phytophthora palmivora
Pythium cucurbitacearum
Pythium deliense

Pythium splendens
Pythium spinosum
Mortierella chlamydospora
Mortierella capitata
Mortierella hyalina,
Mortierella sp.

Fusarium solani

Lasiodiplodia pseudotheobromae
Phytophthora palmivora

Pythium cucurbitacearum
Pythium cucurbitacearum
Pythium vexans

Pythium sp. D37

Pythium deliense

Phytophthora cinnamomi var. parvispora
Phytophthora palmivora
Phytopythium sp.

Phytophthora palmivora

Vawdrey & cs. (2005)

Thao & cs. (2020)
Pham Héng Hién & cs. (2021)
Nguy&n Van Hoa & cs. (2013)

Thanh & cs. (2023)
Nguyen & cs. (2003)
Suksiri & cs. (2018)

Chantarasiri & Boontanom
(2021)

Danial & cs. (2023)
Solpot & cs. (2021)
Santoso & cs. (2015)

Sivapalan & cs. (1997)
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4. DAC DIEM TAC NHAN GAY HAI

Phytophthora palmivora dugc xem la téac
nhan gay hai quan trong trén cay siu riéng theo
nhiéu tai liéu cho thay tadc nhan nay la mam
bénh c¢6 ngudn goc tit d4t nhung ciing c6 thé lay
nhiém vao cac bd phan trén khéng cua siu riéng
nhu than, canh, 14 hoa va ké ca qua.
P. palmivora t&n cong vao ré gay thoi ré, théi
than (Navaratnam, 1966; Huan, 1971), tan cong
lén 14, chéi, gy hién tugng chay 14, rung la va
chét cay (Huan, 1971); bén canh d6, ciing ghi
nhan P. palmivora gy triéu chiing thoi trai va
ching c6 thé gay ra 6 ca giai doan ciy con va
cdy truéong thanh (Lim & Chan, 1986).
Phytophthora palmivora gy ra cac triéu chiing
thoi ré, thoi than, thai ngon, bac 14, rung va théi
trai tai Australia (Drenth & Guest, 2004). Cac
triéu chiing ban dau ctia bénh 14 d6m nho, sau
3-5 vé&t bénh phéat trién 16n, cAic mang 4m uét rd
rét trén vo cay gan goc hodc trén than. Khi cac
mang trén than hoic canh hop nhat, vét loét

hinh thanh va cac chat mau dd/nau ri ra ti vét
loét. Vét bénh thuong lan vao mach gb (xylem),
dan dén 14 héo, vang 14 va cubi cung 1a chét cay
(O’Gara & cs., 2004a; Drenth & Guest, 2004).
Phytophthora palmivora dugc cho la gy nguy
hai cho vuon riéng 6 Penang (Hasan & Siew,
2000) va viéc thu hai riéng 6 Australia (Zappala
& cs., 2002). Thiét hai vé niang suit 6 cac nudc
DPong Nam A duge ude tinh vao khoang 20-25%
(Drenth & Sendall, 2004).

Tac nhian giy bénh xdm nhip vao cac bd
phan ctia cAy thong qua 16 hd hodc vét thuong tu
nhién. Trong diéu kién thuan 1¢i, nAm dé dang
phéng du doéng bao ti khdi boc bao ti khi ¢6 nude.
Bén canh d6, mam bénh hinh thanh nhiéu cau
tric lay nhiém va luu ton hiéu qua nhu noén bao
tl (oospore), bao ti 4o (chlamydospore), ddng bao
tl (zoospore) va boc bao tli (sporangia). Hon niia,
mam bénh tao ra mot sd cau tric, bao gdbm dong
bao tli, nodn bao tl va bao tlt 4o dé 1y nhiém va
lay lan (Lim, 1990; Erwin & Ribeiro, 1996).

Ghi chi: a: Sporangiophore phin nhdnh vdi sporangium hinh obpyriform; b, c: bao ti c¢6 nhi (papillate),
Sporangium (boc bao tii: hinh obpyriform; d, e: boc bao tit (ovoid sporangium) hinh triing; f-h: boc bao tit phéng

thich bao tit dong (zoospores); i, j: boc bao ti rébng (empty sporangia); bao tit 4o (chlamydospore); k, I: bao tu 4o
hinh cdu; m, n: oogonium véi antheridium va o: bao tif noan (oospore); Thanh ty 1é = 20um

Nguoén: Wongwan & cs. (2021).

Hinh 7. Pic diém hinh thai cta Phytophthora palmivora
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Nguén: Thanh & cs. (2023).

Hinh 8. Phytophthora cinnamomi phan lap hinh thai khuan lac trén moi truong PDA
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Ghi chii: A-C: Boc bao tit dang obpyriform dén hinh elip khong cé nhi cé cudng dai; D-E: Soi nAm dang

Coralloid véi cac sgi nAm phong lén.

Nguén: Thanh & cs. (2023).

Hinh 9. Pic diém hinh thai dugc nhudém bing lactophenol cotton blue
cua Phytophthora cinnamomi phan lap tit siu riéng

Thoi gian ton tai ctia sgi ndm va déng bao
ti chi khoang vai tudn, nhung bao ti 4o hay
hau bao ti (chlamydospore) c¢6 thé luu tén dén 6
niam va nodn bao ti (cospore) ¢ thé ton tai dén
13 nam (Erwin & Ribeiro, 1996; Drenth &
Guest, 2004).

Trong hau hét cac trudng hop, bénh do
P. palmivora giy ra dang lay lan manh trong
diu kién A4m uét va diéu kién d6 4m cao

(McMahon & Purwantara, 2004). Mt khac, diéu
kién néng 4m va mua trong nhiéu ngay ciing la
diéu kién thuan lgi cho sy sinh trudng va phat
trién cta mAm bénh (Drenth & Sendall, 2004).
Piéu kién 4m d6 cao lam cho cdy trong vudn bi
bénh trdm trong hon, trong nhiing diéu kién
trong day, tan 14 ram rap, thoat nudc kém, vé
sinh kém va canh tac kém ciing lam cho cay dé
man cadm v6i bénh (Erwin & Ribeiro, 1996).
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Trong 6 mat 6 day va tan 14 che kin 1lam cho 4m
do6 tang cao trong vuon tao diéu kién 1y tudng cho
P. palmivora tang nhanh mat s6 va gay bénh cho
sau rieng (O’Gara & cs., 2004a). P. cinnamomi c
pham vi phan b6 trén toan thé& giéi va theo ghi
nhan dén thoi diém hién tai c6 t6i 5.000 loai 1a ky
cht cia tic nhan nay (Jung & cs., 2013).

Pic diém khuén lac trén moéi trusng PDA
(Potato Dextrose Agar) cho thay sdi ndm c6é mau

tring, phat trién nhanh va phu kin dia petri
(9cm) sau 4 ngay. Bao ti c6 hinh dang ciu hoic
hoi cau (subglobose), c6 hodc khéng c¢6 nhd, véi
kich thuéc khoang (13,8-) 17,9-24,7 (-27,5)um.
Bao duc (Antheridia) thudng c6 cau tric don boi,
dang hinh tru va thon dai, gidp gén vao ving
tdi nodn (oogonia). Bao c4o dau tién ghi nhan su
xam nhiém cuaa loai Pythium vexans giy théi ré
cho cay siu riéng.

Ghi chi: 1: Khuén lac trén dinh dia Petri; 2: Khuédn lac dudi day Petri dia; 8: Soi ndm; 4: Bao ti cia
Phytophthora palmivora (A), Pythium cucurbitacearum (B), Pythium spinosum (C) va Pythium splendens (D) .

Nguén: Suksiri & cs. (2018).

Hinh 10. Hinh thai khuin lac va bao t& cia Phytophthora va Pythium trén PDA

Nguén: Thao & cs. (2020).

Hinh 11. Hinh thai khuén lac va bao tlit Phytopythium vexans gay bénh théi ré sau riéng
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Hinh 12. Hinh thai khuin lac cta ndm Fusarium solani trén méi trudng PDA & 30°C
trong ba ngay, dai bao tit hoi cong dugc nhuém bang Lactophenol Cotton Blue

Hinh 13. Hinh thai khuin lac Lasiodiplodia pseudotheobromae
nubi cAy trén moi trudong thach khoai tiy dextrose (PDA) ¢ 30°C trong ba ngay
va sgi ndm duge nhuém bing Lactophenol Cotton Blue. Conidia khéng cé trén PDA

Ni4m Fusarium solani sgi nidm c6 mau
tring, dai bao ti hoi cong véi 2-4 ngan. Nam
Lasiodiplodia pseudotheobromae khuén lac mau
trdng, phat trién rdt nhanh sau bay ngay
chuyén sang mau xam den va khéng sinh bao ti
trén moi trucng PDA.

5. BIEN PHAP QUAN LY
5.1. Bién phap canh tac

D61 v6i vuon trong mdéi: nén thiét k& lip
trong cao rao, vi tri tréong phai cach muc nudc
cao tit 70-100cm. Chon gidng c6 tinh chéng chiu
cao dé dung lam géc ghép nhu giéng La Quéo,
trong 6 mat do thich hop, tao diéu kién thuan lgi
cho cay phat trién t6t. Nguén phan bén st dung
nén la dang nhu phan chudng, phan xanh dé tao
cho d4t toi x6p va cung cdp cac nguyén t6 vi
lugng cho cdy (Nguyén Vin Hoa & Diang Thi
Kim Uyén, 2018). Mot nghién ctiu ciia Muryati
& cs. (2009), khi bs sung phan bo, phan ga,

phan xanh va vd tradu don 1é hay hén hop déu
cho thay giip cay sau riéng khang lai bénh do
Phytophthora va cdy tang trudng va phat trién
tot hon. Tuy nhién, phan dé lam gia ting triéu
chiing bénh va tac doéng tiéu cuc dén ty 1é song
va su phat trién cta siu riéng.

Trén vudn sau riéng dang cho trai nén tia
canh tao tan va giam mat do giup cdy thong
thoang hon. Pong thdi, két hgp véi viéc tai tao
hé thong thoat nudc that tdt trong mua mua,
tranh bd ré bi théi do ngap nuéc do ngap nudc.
Viéc bom thuéc phosphonate vao than cay cé tac
dung ngtia Phytophthora spp. t4n cong gly xi
mu than, théi than va théi trai (Nguyén Van
Hoa & Déng Thi Kim Uyén, 2018).

5.2. Goc ghép

Thi nghiém danh gia mtc d6 chéng chiu
trén 14 cua cac gidng sau riéng (Chanee, D2, D6,
D101, gbc ghép, hat 1ép Tién Giang - HLTG, hat
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1ép Péng Nai - HLDN, khé qua xanh - KQX, 14
quéo, Monthong, stia hat 1ép Bén Tre - SHLBT
va T Quy) va doi ching khéng lay nhiém véi
cac chung Phytophthora palmivora dugc phan
lap tu (1) d4t, (ii) than cay va (iii) 14 tai cac vuon
bénh 6 tinh Tién Giang. Két qua cho thay chtung
P. palmivora phan lap ti dat (i) ¢6 doc tinh cao
hon so v6i chiing trén than cay (i) va 14 (iii) va
dua vao triéu chiing ciing cho thay cac giong T
Quy, Chanee va La Quéo chong chiu mam bénh
tot hon so véi cac gidng con lai; Ri6 va Siia hat
lép Bén Tre rat man cam v6i mAm bénh nay
(O’Gara & cs., 2004b).

Thi nghiém 1ay nhiém trén 14 va than sau
riéng bang cac chung P. palmivora phan lap
trong dat qua cac giong Chanee, D2, D6, D101,
Khé Qua V-KQV, hat 1ép Tién Giang - HLTG,
hat 1ép Péng Nai - HLDN, Kh§ Qua Xanh -
KQX, La Quéo, Monthong, Stia hat 1ép Bén Tre
- SHLBT va T Quy. Két qua thé hién giong Ri6
khong phu hop lam géc ghép do man cam véi
P. palmivora, hai giéng Chanee va T Quy co
tinh chéng chiu t6t phtu hop lam gdc ghép chéong
chiu bénh (O’Gara & cs., 2004D).

Theo Nguyén Vin Hoa & cs. (2013) vé giéng
khang bénh théi ré ciing cho thiy cac gidng
Chanee, Kanyao, La Quéo Vang va La Quéo Ba
Thum c6 kha néng chéng chiu tét véi P. vexans,
gidbng Chanee va La Quéo Vang chong chiu tét
v6i Phytophthora palmivora, giong Siia hat 1ép
Chin Héa va Chudéng Bo chéng chiu tét véi
Phytophthora citricola.

Khi ap dung mot s6 ky thuat dé sang loc
tinh khang bénh do Phytophthora palmivora
cua mot sd gidng siu riéng tai Thai Lan cho
thay cac giong Kanyao, Kadoom va Monthong
kha man cam véi bénh nay va gidng Chanee
c6 kha ning khang bénh t6t nhat
(Sangchote, 2000).

5.3. Phong tri sinh hoc

Cac chung nam Trichoderma spp. dudgc
phan lap tai Can Tho, Vinh Long, Tién Giang va
Bén dé6i khang tét véi 12 chling nidm bénh
P. palmivora trong diéu kién in vitro, viéc bén
phan hiéiu co 30 kg/gbc c¢6 b6 sung cho
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Trichoderma (san phdm Trico-DHCT, 5 glcay)
va voi bot (1,7 tdn/ha) tai hai huyén thi diém
Chg Lach, Bén Tre va O Mén, Can Tho gidp ré
va 14 héi phuc sau 53 ngay xt ly va kéo dai 150
ngay; ngoai ra, con giip tdng ning sudt trai
(Duong Minh & cs., 2006).

Khi st dung dich trich thé va hat nano dugc
chiét suét tit ndm Chaetomium brasiliense dé
phong tri Phytophthora palmivora giy bénh
thoéi siu riéng Monthong, két qua cho thay cac
dich chiét tho tio hexane, ethyl acetate va
metanol v6i gia tri ED50 1a 17,46 pg/ml c6 hiéu
qua tc ché ndm bénh va hat nano c6 nguén goc
tit Chaetomium brasilense c6 hiéu qua tc ché&
khuén lac va bao tt 1an lugt & néng d6 1,08 va
8,68 pg/ml va hidu qua gidm bénh théi goc sau
riéng dat gan 40% va toc do tang trudng cla cay
dat 79,5cm so véi d61 ching khéng xu ly
(Tongon & cs., 2018).

Phan lap 69 chung xa khudn tai Vudn qudc
gia song Nan, huyén Tha Pla, tinh Uttaradit,
Thai Lan d6i khang véi P. palmivora cho thay
loai Streptomyces rimosus SAURU59 hiéu qua
tic ché ndm bénh dat 75% théng qua kha ning
tiét enzyme cellulase, chitinae va 30,74 pg/ml
axit indole-3-acetic (IAA) trong 10 ngay
(Pirapak & cs., 2023).

Khi phan lap 70 mau dat va than ré sau
riéng tai 10 tinh tréng siu riéng lén tai Viét
Nam thi cdc chung vi khufn Pseudomonas
fluorescens phan lap c6 kha niang hoa tan lan,
c6 dinh dam, tiét siderophore va IAA. Trong do,
ching P. fyy hiéu qua tic ché P. palmivora giy
thoi trén sau riéng ty 1& tc ché dat 51,85% (Tran
& cs., 2023). Nam phat quang Neonothopanus
nambi c6 kha ning tiét Aurisin A va
neonambiquinone B tc ché& P. palmivora

(Wisetsai & cs., 2023).

Nghién ctiu cho thdy chiét xuit Vernonia
amygdalina EtOAc c6 kha nang ngan chan su
phat trién cta Phytophthora palmivora. Dic
biét 14 cac chét tong hgp cho thay su tce ché ting
trudng dang ké ¢ P. palmivora, v6i mic ED50
gidm 61,10 ug/ml so véi viée st dung truc tiép
chiét xuat V. amygdalina EtOAc (Chainanta &
cs., 2023).
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Hinh 14. Mtc d6 khang P. palmivora cia mot s6 giong sau riéng

Nghién cétu cia Nguyén Thi Lién & cs.
(2023) chi ra tiém nang cta viéc st dung vi
khuén ving ré& lam tac nhan kiém soat sinh hoc
trong canh tac su riéng. Mudi tAm chung vi
khudn phan lap thé hién kha niéng tc ché
P. palmivora véi phan tram tc ché su tang
truéng dao dong ti 36,5-59,7%. Hoat tinh cua
cellulase, protease va siderophore khac nhau
gitia cac chung vi khuin d6i khang. Kha ning
san sinh cellulase cé tuong quan thuan véi kha
ning d61 khang ctia cac ching phan lap. Chiing
CT7 vé6i phan tram tc ché ting trudng cua
P. palmivora cao nhidt dugc xac dinh la
Bacillus siamensis.

5.4. Phong trit bang thuéc héa hoc

Theo két qua nghién cttu cia Chuebandit &
cs. (2015) cho thédy khi quan ly téng hgp bénh
thoi ré va thoi goc trén sdu riéng bao géom 5
phuong phap quan 1y: (1) st dung metalaxyl;
(2) chitosan ké&t hgp véi véi LDD3 (Trichoderma
spp.); (3) chitosan cung v61 metalaxyl va LDD3;
(4) Immunplus (chat kich thich mién dich) két
hgp v6i LDD3 va (5) Immuplus cung véi
metalaxyl va LDD3. Ca nam phuong phap nay
déu c6 kha nang kiém soat bénh thdi ré va théi
goc, véi ty 1& gidm bénh lan luct 1a 77,7%;
44,4%; T7,7%; 66,6% va 66,6%. Tu két qua

nghién ctu, khuyén nghi vé quan 1y bénh théi
than trén cdy siu riéng bao gém viéc st dung
ndm d6i khang Trichoderma spp. nham giam
mat do6 hién dién ctia Phytophthora spp. trong
dat. Bén canh d6, viéc phun axit phosphorous
gitp han ché& bénh théi than va ndm d6i khang
nén dudge béi truc tiép 1én cac vét thuong nhé dé
ngén ngtia su xadm nhap ciia mam bénh.

Két qua nghién ctiu ctia Ritmontree &
Kongtragoul (2020) cho thidy ZnO-NP 6 néng d6
2.000 pg/ml c6 thé tc ché dang ké su phat trién
soi nadm cua Phytopthora palmivora Phy001 va
Phy002 1an ludt 1a 56,6 va 53,6%. Hon niia, cac
hat nano c¢6 thé lam gidm mtc d6 nghiém trong
ctia bénh trén 14 sdu riéng 6 ca hai dong phan
lap 14n lugt 1a 50,5 va 43,7%.

6. KET LUAN

Bai téng quan vé thanh phan tac nhan gay
thoi ré va théi than siu riéng cho thay su da
dang cua cic tac nhan gay hai, trong d6 mot s
loai da dugc phat hién tu lau nhu Phytophthora
palmivora, P. citricola, Pythium vexans va
Fusarium solani,.. Tuy nhién, cting ¢6 nhiing
tac nhan gay hai méi dugc phat hién gan day
nhu
deliense,

Pythium
Pythium

Pythium  cucurbitacearum,

Pythium splendens,
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spinosum, Phytophthora cinnamomli,
Phytophthora cinnamomi var. parvispora,
Phytopythium vexans, Lasiodiplodia

pseudotheobromae. Nhiing tac nhidn nay dang
¢6 xu huéng tré thanh nguyén nhan chinh gay
thoi ré va thoi than siu riéng tai nhiéu quéc gia,
trong d6 ¢6 Pythium cucurbitacearum, Pythium
Pythium Phytophthora
cinnamomi va Phytopythium vexans. Déc biét,

deliense, splendens,

Pythium cucurbitacearum dang dude cha y do
tan suit ghi nhan ngay cang tang & cac quoc gia
nhu Philippines, Indonesia va Thai Lan, noi
trong sau riéng, loai nay c6 kha niang giy hai
trén hau hét cac bo phan cta cay. Mic du tai Viét
Nam chua ghi nhan mam bénh nay, nhung véi su
du nhép gidhg méi va su trao d6i thuong mai
gitia cac qudc gia, nguy co du nhap maAm bénh
nay vao Viét Nam dang ngay cang gia tang.
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