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LOI TUA

Cing voi con trang va cde vi sinh vdt gay bénh khdc, tuyén tring
ky sinh thuc vat dd tré thanh mot trong 3 doi tugng sdu bénh hai chinh
& cdy trong trén thé gidi va o Viét Nam. Tuyén trang hoc ngay nay da
tré thanh bé mon chuyén nganh khong thé thiéu & cde truong dai hoc
va cao ddng cé cdc nganh hoc nlie sinh vat hoc, néng nghiép, moi
triemg, v.v..

Véi mong mudn dugc cung cap mot 6 thong tin cd 56 cho nhiing
nguoi lam vuom, cdc nha khoa hoc nganh néng nghiép, cac nha nghién
citu, gido vién, sinh vién cila cde truong mudn quan tdm va di sdu
nghién ctu vé tuyén tring ky sinh thuc vdt, ddc biét la tuyén tring ky
sinh cdy dn qud, tdc gid dd 6 gdng 1ong hop cde tu liéu cha ban than,
ciia cdc déng nghiép trong nudc va ngodi nudc dé bién soan tai liéu
nay.

Lén ddu tién, mét tai lidu khoa hoc tuong dai hoan chinh vé thanh
phdn nhing loat tuyén trang ky sinh quan trong nhdt dot vaéi cdy dn
qud, sinh hoc, sinh thai hoc tuyén wring ky sinh thuc vat va bién phap
phong trir chiing dugc soan théo va phdt hanh bang tidng Viét g Viét
Nam. Xin chan thanh cdm on HO déng Cédc Khoa hoc vé S song
thuéc Chuang trinh Khoa hoc Co bén Nha nudc da tai tro kinh phi aé
téc gid hoan thanh cudn sdch nay.

Trong bién soan khong tranh khoi sai sét, ching 16i rdr mong
nhdn duge ¥ kién dong gop ctia ban doc.

Xin chdan thanh cdm on.

Ha Noi, thang 5 ndm 2002
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PAT VAN BE

A. VAI NET VE TINH HINH SAN XUAT CAY AN QUA
TREN THE GIOI VA G VIET NAM

Viét Nam 12 ndi tu hoi ctia nhiéu ludng thyc vat, tir Trung

Qudc xudng, tir Indonexia va Philippin Ién, tu An b6 va Mién
Dién sang. Ngudn tii nguyén cdy an qua & day rat phong phii va
da dang. Chiing ta ¢6 39 ho vé1 hon 130 loai cay an qua va dugc
chia thanh 3 nhém chinh: nhém cay an qué nhiét déi nhu chudi,
dita, xoai, mit, du di, na, héng xiém..., nhém cdy an qua 4 nhiét
d6i nhu vai, nhin, cam, quyt, hong... va nhdém cay an qua on ddi
nhu tdo, 1, ddo, man (Tran The Tuc, 1992). Nhiing tién bo cla
khoa hoc k¥ thuat vé chon giong, ghép, nuéi cdy mo, su dung
phan khodng, phan vi sinh, cdc ché phdm diéu hoa sinh truo’ng va
dac biét cic tién bo k§ thuat, cong nghé sau thu hoach vé k¥
thuat lanh, vin tai da chuyén ddn nghé trong cay an qua nudc ta
tir mot nganh san xuét cé tinh tr cdp tu tiic thanh mot nganh kinh
t& sén xuat hang hod. Nam 1975-1976 ca nudc c6 khoing trén
90.000 ha cay an qua thi dén nam 1993 ¢4 296.000 ha; san lugng
tir 600.000 tin nam 1976 lén 3.443.200 tan nam 1997 (Nguyén
Ngoc Kiém, 1997).

Quy dat danh cho tréng ciy an qua & nudc ta rat doi dao, cho
dén diu nhimg nam 2000 ta ¢6 thé tréng ciy an qua trén dién
tich 400.000 ha. Cay an qua c6 mii (citrus) hién dang duoc
tréng & khoang 125 nudc trén thé gidi va véi san lugng toan the
gi6i chi dat 21 trieu 14n nam 1961 da tang vot lén 71 triéu tan
nam 1990. Nudc ta da xuat khdu cam tuoi va céc san pham ché
bién tir cam (nudc cam, mit cam v.v.) tr may chuc nam nay tuy
véi s8 luong cdn rdt khiem t6n. Trude 1975 mién Bac dat san
luong cam qua hang nam khoang 80.000 tan. trong dé xuat khdo
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khoang 30.000 tin. Hién nay ngudn cam qua giam nhiéu so vdi
truée, san luong tir khoang 100.000 tdn trudc kia nay giam
xudng con 20.000 tan nam, nang suat cam giam tir 15-20 tan/ha
nay chi dat trén dudi 5 tin/ha do khong duoc dau day du phan
bén, thude phong trlr sau bénh va khau chon giong yéu kém.
Hang nam trén thé gidi san lugng dua dat hon 11 triéu tan, trong
d6 khoang 60% san luong dita thé giéi 1a & chau A. Thai Lan va
Philipin 1a 2 quéc gia tréng va xudt khdu difa i6n nhat, mdi nim
Philipin xut khdu 167.439 tén dita tuoi, 183.725 tén difa dé hop;
Thai Lan xust khdu 17.743 tan dda tuoi va 259.805 tan dia hop
(Vi Cong Hau, 1996). S5 con lai khoang 20% san pham 1a tir
Mexico, Trung My, viing Caribé va My La tinh; 10% dugc san
xuat & chau Phi va s& con lai tir chau Pai Duong. Cho dén déu
nhilng nam 90 ci nudc ta mdi ¢o 44.000 ha dia kinh doanh,
trong dé cdc tinh Dong bang song Ciu Long c6 dién tich dita 1én
nhét chi€ém hon 72% so véi ca nudc. Ngoai ra dia con duge
trong & trung du mién ndi Bac b, cdc tinh Khu bon cii va viing
Tay Nguyén (Lam Déng). Hang nam san lugng dita dat khoang
485.000 t4n qua tuoi. Nang sudt binh quan cla cic nude trong
difa trong khu vuc 1a 60-70 tan/ha, trong khi dé nang suat dia
ciia ta dat 13,7 tdn/ha (Tran Thé Tuc, 1992). Cac giong dita dugc
trong phd bién & nudc ta 1a cdc gidng dia thuge nhém Queen,
dita tay Phii Tho, difa Na Hoa, dita Long An va dita Kién Giang.

Cing v6i cam quyt, difa, nho, téo,... chudi la moét trong
nhiing cay an qua dugc tréng nhiéu nhat thé gidi, khong tinh loai
chudi tinh bot vén duge ngudi dan chau Phi, chau My La tinh cot
nhur luong thue, chudi qua vao nam 1991 dat san lugng 42 triéu
tan trén thé gidi (Vi Cong Hau, 1996). Chuéi 1a cay an qua nhiét
d6i duge trong lau doi 6 nudc ta, hién pay voi khoang 130 loai,
chua k€ cic dang chudi rimg an duoc, chudi duge tréng phé bién
& khdp noi véi dién tich tréng 16n nhat, ¢6 thé xép chudi vao mot

10



trong nhimng loai cdy an qua quan trong hang dau. Chudi con la
mat hang xuat khdu c6 gid tri: xuat khau qua tuoi, chudi say kho,
chu6i nudc, chudi nghién dudi dang bt pure..., dé€n dau nhimg
nam 2000 nudc ta s& ¢6 khoang 100.000 ha chudi trong véi san
lwgng hang nam khoang 2 triéu tan va sé chudi danh cho xuat
khau s& la 200.000 - 400.000 tdn. Cho dén nam 1993 ca nudc ta
méi ¢é 95.462 ha chudi trong véi san lugng hang nam dat
1.378.979 tdn chudi qud; trong d6 hai trung tam chudi 16n nhat
nudc 1a Dong bing song Héng véi tong dién tich 10.843 ha da
san xuat 214.790 tan chuéi qua chiém 15,59% va Déng béang
song Clru Long dat 204.031 tan chudi qua chiém 14,79% tdng
san lugng, trong khi d6 Déng bang song Ciru Long chiém 41,2%
dién tich tréng chudi ca nudc (39.346 ha) (Nguyén Ngoc Kiém,
1997). Hién nay ning suat chudi binh quan cia ta con rat thap
13-15 tan/ha, trong khi dé ndng sudt chudi th€ gidi binh quan
30-40 tan/ha (Trdn Thé Tuc, 1992). Nguyén nhan cha yéu la do
giong chudi chua duge chu ¥ chon loc, da s6 vuon chudi & dang
quang canh, chua chi ¥ tuéi nude cho chudi & viing d6i vio mia
khé han. Céng tic phong chdng sau bénh, vi sinh vit gay hai va
tuyén tring ky sinh con chua duge dau tu, chi y ding mic va
phong bi khong kip théi.

Tuyén tricng hoc 12 mén khoa hoc rat phat trién tai cic trung
tam nghién ctu vé tuyén tring thuc vat & chau Au, An Po, Bac
M#¥, Nam M§, Australia va Nhat Ban. Vai tro cla tuyén tring
trong Iinh vuc sau bénh bhai da dugc ddanh gia nhu mét trong 3
nhém déi twong gay hai quan trong o thuc vat, ngoai 2 nhém sau
hai va vi sinh vat gay bénh tuyén tring con dugc ghi nhin nhu
cac co thé song ¢6 vai trd quan trong trong cac hé sinh thai dat
va nude. Su hiéu biét ddy di vé cdc bénh do tuyén tring ky sinh
gay ra dot héi sir dung nhiéu linh vuc nghién ¢du sinh hoc khidc
nhau: cdc yéu (8 anh hudng dén su phan bd, su tdn tai cla cic



quan thé cia tuyén tring; sinh héa cia tuyén tring va mién dich
thuc vat; phan tich m6i quan hé ky sinh-ky cha, co ch€ hinh
thanh va phat trién clia bénh. Di truyén 13 pha‘in tao nén cdc gidng
khang. N6 cfing giiip tim hiéu sy xu4t hién coa cic chung mdi,
kha nang tin cong cic giong chﬁng chiu. Tém lai, vi nhan thic
vé tuyén tring thuc vat phét trién, va déac biét cho mét nén san
xudt néng nghiép cao trong sy hién dién cia tuyén tring Ky sinh,
can phai nghién ciiu moi khfa canh cia méi quan hé qua lai giira
tuy€n tring va thuc vat, cdn phai sit dung két hop cic kién thiic
tich liy dugc clia cdc nganh sinh hoc khic va céc linh vue lién
quan dp dung vao doi tuong tuyén triing thuc vat.

Do ky sinh va gay hai cho cay uwdng, tuyén tring ky sinh
thuc vét thue sy 12 mdi de doa trong san xuat noéng nghiép cla
nhiéu qudc gia trén the gisi, dic biét 13 & cac nuée nhiét déi va
can nhiét déi. Mic do gay hai clia tuyén tring déi véi cay tréng
¢ thé rat trdm trong néu mitc dé nhiém tuyén trung trong dft
cao va ap doan cay tréng dygc trong doc canh trén dién tich 16n,
nhi€u nam lién ti€p vd man cdm véi tuyén tring, din dén giam
nang sudt va chat lugng sin pham thu hoach. Triéu ching gay
hai cia mét s6 loai tuyén triing c6 thé dé dang quan sat duge G ré
cdy, than ngdm hodc & cic phan trén mit dat khidc nhu 14 va hoa.
Céc phan clia cay sau khi da bi tuyén tring gay hai ciing ¢6 thé
bi nhi€u tic nhan gay bénh khdc nhu vi khuin, nim va
mycoplasma 1an cong. Ngodi ra, nhiéu virus gay bénh guan
trong o thyc vat cd thé duge truyén bang tuyén triing.

Tuyén tring ky sinh thuc vat 13 nhém sinh vat ¢6 kich thude
bé (0.25 mm-7 mm), chil yéu song trong dat va c6 quan hé chat
ché v6i he thye vat. Day [a nhém tuyén triing ¢6 qud trinh tién
hod cao va thich nghi véi doi song ky sinh ¢ thyc vat. Tuyén
trung thuc vat da s6 séng ¢ ré va ving dat quanh ré cia cay
trong, cay hoang dai vi c¢é kha nang ky sinh & tat ca cdc phén
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trén, dudi mat- dat cta thuc vat, bao gom ré, than, 14 va hoa.
Chiing c6 nhiing tap tinh dinh dudng rat khac nhau, mdt 0 loai
dinh dudng trén bé mat nhimg mo ngom cia thuyc vat, mot so
khic tham nhép vao bén trong cic mo aé ky sinh v mdt s6 khac
¢é thé lam cho cay chil tao ra nhimg nguon dinh dudng phu hop
tai noi ching ky sinh. Trong quad trinh séng ky sinh v sinh sén
trén hoac trong co thé thuc vat, tuyén tring co thé gay ra nhiéu
bién déi theo chiéu hudng bat loi d6i véi cay chii: bién ddi co
hoc nhu phd huy mé thuc vat, tao cdc vét thuong; bién déi sinh
ly nhu lam gidn doan hoidc phd huy cdc qua trinh trao ddi chat
khodng, cdc mudi hod tan trong dat, qud trinh huit va van chuyén
chat dinh dudng cla ré, than va su quang hop clia l4; cdc bién
ddi sinh héa do tuyén tring tiét ra cdc enzym tiéu hda lam thay
di cac qué trinh sinh héa binh thuong cua cay. N godi tac hai
tryc tiép nhu trén, tuyén tring ky sinh thyc vat con c6 moi quan
hé v6i cdc tic nhan gay bénh khic gay hai cho thyc vat. Tuyén
tring thudng tao ra cic vét thuong trén ciy cht, md dudng cho
ndm, vi khudn va cdc tit nhan gay bénh khdc x&m nhap tlcp
theo. Mot s6 tuyén tring con ¢d thé lam gidm kha nang mién
dich clia cay trude sy xam nhap cla cdc tdc nhén vi sinh vat gay
bénh. M6t s6 nhém tuyén tring khdc con cé kha nang mang
truyén virus gay bénh cho thuc vat. Dua trén co sg cua 20 loai
cay trong chinh & cdc ving khdc nhau trén th€ gidi da xac dinh
mifc thiét hai trung binh hang nam do tuyén trung ky sinh gay ra
1a 12,5%, weong duong khodng 77 ty USD nam 1984. Néu tinh
cho cé céc cay tréng khdc thi chic chan con s6 thiét hai vuot qua
100 ty USD. Dac biét d cdc nudc dang phat trién do trinh do
canh tac thap, mic do dau wr ¢6 han va cong tdc phong trur sau
bénh con chua duge quan tam ding mc thi thiét hai do luyen
trung ky sinh thudng cao hon 14,5% so voi & cac nudc phét trién
J4 8% (Luc, Sikora & Bridge, 1990).
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B. TINH HINH NGHIEN CUU TUYEN TRUNG THUC
VAT G VIET NAM

O Viét Nam cong trinh nghién ctu ddu tién vé tuyén tring
thuc vét do nha khoa hoc ngudi Hungary - Tién S§ Andrassy
cong bé nam 1970 vé hon ba muai loai tuyén tring ky sinh thuc
vat va tuyén tring song tu do trong dat quanh ré ciy tréng thudc
hai bé Tylenchida va Dorylaimida. Mot thdi gian sau, tuyén
tring thuc vat hoc dugc xay dung va trién khai tai mét s6 co s@
nghién citu nhu: Viéen Bao vé thyuc vat, Trudng Dai hoc Tong hop
Ha Noi, Pai hoc Su pham Ha Ngi, Dai hoc Nong nghiép 1 Ha
No6i va Dai hoc Néng nghiép Can Tho. Pac biét 1a tir nam 1975
cho dén nay tuyén tring hoc dugc phat trién manh mé tai Vién
Sinh thai va Tai nguyén sinh vat - Trung tdm Khoa hoc ty nhién
& Cong nghé Qudc gia v4i cdc hudng: Nghién ciru khu hé céc
loai tuyén tring k¥ sinh thuc vat quan trong trén cac cay tréng,
“cay lam nghiép va cay rimg & Viét Nam; Nghién cdu trién khai
kha nang phong trlir mot s& loai tuyén tring thuc su giy hai cho
nong nghiép va dé xuat cac bién phdp phong chdng chiing & cay
trong Viét Nam; Nghién ciu cdc nhém tuyén trung séng tu do
trong dit dé qua sy hién dién cta chiing danh gid hién trang moéi
trudmg clia cdc hé sinh théi dat canh tdc: Nghién cdu tuyén tring
song tu do & nudc ngot va & bién nhu sinh vat chi thi gép phan
ddnh gid mic d6 bén ving hoac 6 nhiém cua céc thuy vic, ho,
séng, bién; Nghién citu sit dung céc lodi tuyén tring c6 lgi cho
viéc phong trir sdu hai. Bdo cdo ddu tién cta Vién Bao vé thuc
vat vé két qua diéu tra sau bénh hai cay trong ¢ mién Bac Viét
Nam cé thong bde vé viéc phdt hién tuyén tring gay bao nang
thuoc giong Heterodera trén mot s cay trong nhung khong xac
dinh tén loai. Sau d6 mot s6 nghién ciu va cong bd vé thanh
phan lodi tuyén trung ky sinh gay hai trén cay lia va mot vai cay
tréng khdc ctia mot s6 tac gia nhu Doan Canh (1977), Nguyén
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B4 Khuong (1978, 1983, 1987), V& Mai (1978), Nguyén Vi
Thanh (1981, 1983, 1990, 1993, 1995, 1996, 1997, 1998, 1999},
Nguyén Ngoc Chau (1983, 1987, 1991, 1992, 1995, 1996, 1997,
1998), Nguyén Ngoc Chau va Nguyén Vi Thanh (2000),
Nguyén Thi Ciic va ctv. (1981, 1882, 1992), Pham Van Bién
(1989), Pham Thanh Binh (1988), Pham Thanh Binh & Ryss
(1990), Nguyén Chung Td (1990), Dang Ngoc Kinh va ctv.
(1981), Eroshenko er al. (1985), Siddiqi et al. (1995), Andrassy
(1993), Nguyén Thi Xuyén (1996, 1997, 1998) va Nguyén Thi
Yén (1997).

Tir ddu nhig nam 80 tré lai day, bén canh cac nghién clu
¢ ban, mot loat cdc cong trinh nghién cdu phuc vu thuc € san
xudt ciing da dugc trién khai. V& Mai di ¢6 nghién ciu tuyén
tring hai lia & cdc tinh phia nam (1978), Vo Van Phi (1979)
dua ra bién phap xit 1§ tuyén trung trong hat lia. Dang Ngoc
Kinh, Nguyén Minh Hudng va Nguyén Van Ut (1981) dd nghién
citu bién phép phong trir tuyen tring Meloidogyne sp. gy bénh
budu ré lda & cac tinh Déng bing song Clu Long, Nguyen Thi
Thu Cic va Truong Thi Nga (1981), Nguyén Manh Chinh,
(1984) nghién ciiu vé hién trang phat trién clia tuyén trung tiém
dot san va dé xuit cic bién phap phong trir ching, Pham Van
Bién (1989) dua ra cac khuyén cdo phong trir tuyén trung trén
cay hé tiéu ving Nam bo. Nguyén Ngoc Chau, Nguyén Vi
Thanh (1990-1995) nghién cifu va dé xuat bién phdp phong tru
tuyén trung k¥ sinh gay sdn ré€ ho tieu Quang Tri, Nguyén Thi
Yén (1996, 1997) va Ngo Thi Xuyén (1996, 1997, 1998) da
khao sit diéu tra tuyén trung giy sdn ré Meloidogyne spp. tal
mot s6 ving chuyén rau Ha Noi va da dé xudt mot s6 bién phap
phong trit ching.



Phédn mot

PHAN DAI CUONG

. DAl CUONG VE TUYEN TRUNG KY SINH THUC VAT

L1. MOT SO THUAT NGU CHUYEN MON PUQC SU
DUNG TRONG SACH

Trong phin mo t4 vé cdc taxon tuyén tring & Viét Nam, mot
s tit chuyén mon khéng co trong ti€ng Viét tuong ung, hoéc
mot s6 tir ma khi dich va giai nghia bang tiéng Viét qua dai ma
khong sat nghia, ching t6i ding nguyén tir ti€ng Latinh hoac
tiéng Anh. Thong thudng, day ciing la cdc tir 43 duge qudc € hoa.

Adanal
Allotyp
Amphidelphic

Amphididelphic
Amphigonous
Amphids

Amphimitic
Anastoma

Aphelench
Aphelenchoid

Areolation

16

Gan hau mén

Mét paratyp khédc gidi v6i holotyp

Cé hai nhanh buéng tring, néi chung mot
nhanh ducc kéo dai vé phia trudc va nhanh
con lai vé phia sau ctia vulva

Cé 2 budng (ring d6i x(ng nhau qua vulva
Sinh sén phan tinh

Mot doi co quan thu cdm héa chét nam &
vung dau

Sinh san hitu tinh bat budc

Cau tric ndi vong cutin dang gan la

Chi cic loai tuyén trung bo Aphelenchida.
Kiéu gai giao cau khong cd trg gai va cinh
duoi hoic thuc quan cua Aphelenchida

Ciau tric phan 6 cia dudng bén dugc tao
thanh do cdc vach cutin ngang cat cdc
dutng bén cua viing bén



Buccal
Bulb

Cardia

Cavity
Cephalic region
Cephalids

Cheilostom
Chords
Cloaca
Criconematid
Cuticle

DGO
Didelphic

Didelphic-amphidelphic

Fork

Fovea

Gub
Gubernaculum
Hemizonid

Thudc miéng

Thuc quan tuyén ¢é dang diéu hinh ci hanh
hodc qua lé

C4u tnic ¢o ¢ goc cia thuc quan néi véi rudt
Xoang miéng

Ving dau tuyén trung.

La nhimg cdu triic khiic xa manh 161 hai mat
theo ldt cit doc va bao xung quanh co thé
tuyén tring & viing dau

L4 phan d4u cla xoang miéng

La bén day ha bi chay doc co thé trong d6
chita nhan ha bi va cdc day than kinh.

L& huyét chung cia 16 hau mén va 16 sinh
duc duc

Chi cac loai
Criconematidae
Lép vé boc bén ngodi co thé tuyén triing
khong ¢6 cdu triic t€ bao

L& dé chia tuyén thuc quan lung

Kiéu sinh duc ¢6 2 budng triing & con céi

tuyén trung thudc  ho

Hé sinh duc céi c6 hai budng tring
d61 xding nhau

Cau triic néi dang nia cia kim hit hoac cla
cdc van trén vo cutin.

Phén than ctia amphid cé ciu tric thé xoang
Viét tat cia gai dém (gubernaculum)

Gai dém hay tro gai

Ca triic ¢6 hinh ban cdu nam gin 16 bai tiét
phia bung, né c6 dang méot tam sang nam

17



Hemizonion
Holotyp

Hyaline
Hypodermis

Intestine
Isthmus
Kitin

Lectotyp

Lip region
Longidorid

Meiotic automixis
Metacorpus

du6i 1dp bi€u bi, trong 14t cat doc dang 16
hai canh va kbiic xa 4nh sang rat manh duoc
noi gilta cdc bé than kinh clia hé than kinh
trung uong

La mot thé than kinh nhd gin gidng
hemizonid va nam phia trudc ctha hemizonid
Mot cd thé duoc chon lam mau chudn coa
mot loal

Vung sang & tn cing duoi

Lép ha bi = 16p t€ bao mong nam dudi vo
cutin.

Ruét = dng tiéu hoa.

Phén thét eo clia thyc quan.

Chét xuong, chi mitc d6 héa xuong.

Mot c4 thé duge chon nhu 1a holotyp ding
dé tu chinh loai tir cdc c4 thé diing dé mé ta
loai méi nmg chua c¢6 holotyp

Vung méi tuyén tring.

Chi céc loai thudéc ho Longidoridae, bo
Dorylaimida.

Sinh san tu giao giam phan.

Diéu giita chia thuc quan.

Mono-oplsthodelphlc H¢ sinh duc cai c6 mot budng trlmg a

Monodelphic

phia sau.
Kiéu h¢ sinh dyc chi cé mat buéng trimg &
con cai.

Monodelphic-prodelphic  Kiéu h¢ sinh duc cdi c6 mot buéng

Monoorchic

tnimg & phia trudc.
Hé sinh duc duc v6i mot nhanh tinh hoan.



Mucro

Necrosis
Neotyp-

L3 mét mau nhd dang gai ¢ tan cing mut
duoi '

Su hoai tir & trén ré

L3 mot c4 thé tir dia phuong dugc chon lam
mau chuin méi khi mau chudn cii bi mat
hoac that lac

Oesophageal lumen 6ng thuc quan.
Oesophagus/phaynx Thuc quan.

Ovary
Ovidus
Oviparous
Paralectotyp
Paratyp

Parthenogeneis
Peloderal

Procorpus

Buéng tring.

6ng dan trimg.

Dé trimg

Cic cd thé con lai sau khi chon lectotyp

Tit ca ciac c4a thé con lai sau khi chon
holotyp va allotyp

Sinh san don tinh

Dahg cénh duéi ciia con duc phu dén tan
ciing miuit dudi

Phan trudc cua thuc quan thudng cé dang
hinh tru.

Pseudo-mono-opisthodelphic Kiéu sinh duc véi budng tning

Pseudocoelom

phia truéc tiéu giam.
Gia xoang = xoang co thé tuyén triing.

Pseudomonodelphic Ki€u sinh duc cdi trong d6 cé6 mét nhanh

sinh duc tiéu giam.

PUS = post uterus sac Tiii tir cung sau vulva do nhanh sinh duc

Rectum

Seminal vesicle
Sensillae

sau tiéu giam tao thanh.
Ruot thang, truc trang.
Ong sinh tinh dich

Co quan cam gidc
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Sensory ventral supplement Nhi cam gidc phu sinh duc & phia

Spermatheca
Spic

Spicule

Kim hit

Subterminal
TAF

Taxon

TEM

Testis
Topotyp

Trichodorid

Tylench
Uterus

Vagina

Vas deferens
Velum
Vulva

bung cia con duc.

Tt chifa tinh trung.

Viét tat ciia gai giao cau

Gai sinh duc hodc gai giao ciu.

Kim hit = cdu tric hit dang ong duge hinh
thanh tir xoang miéng.

Gan mat duédi

Dung dich ¢6 dinh tuyén trung

Danbh tir chung d€ chi mot thit bac phan loai
Hién vi dién ti xuyén qua

Tinh hoan, noi san xuat ra tinh trung

Mot cé thé duoc Jay tir dia phuong cia mau
chudn.

Chi cic loai ho Trichodoridae thugc bé
Triplonchida _
Chi cdc loai tuyén tritng bd Tylenchida

Tir cung

Am dao, 6ng sinh duc duge bao phil bing
16p cutin va duge ndi véi L cung

Ong dén tinh

‘Mang cutin & mat bung ctia gai giao cau

Am ho, 16 sinh duc cii.

2. MOT SO TU VIET TAT TEN CAC CO QUAN
NGHIEN CUU LUU GIU MAU TUYEN TRUNG
La tén cha cdc 8 chiic, co quan nghién ctu khoa hoc, noi
luu trir mau chudn tuyén triing ctia mot s6 Trung tam nghién ciu
luyén trung trén theé gidi:
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AMU-DN

Department of Nematology, Aligarh

Mussulm University: Phong Tuyén trung hoc, Pai hoc Tong hop

AREC

Héi gido Aligarh. An Do.
Agricultural Research and Education

Center: Trung tam Nghién ciu va Gido duc Nong nghiép, Lake

BPI, FO-RAS

CNCN

DN-IEBR

DN-NAU

HNM

[ES, HAS

IN-CRN

Alfred, Florida, USA

Biological Pedology Institute, Far Oriental
Centre, Russian Academy of Science: Vién
Sinh hoc thé nhudng, Trung tam Khoa hoc Vién
Dong, Vién Han 1am Khoa hoc Lién bang Nga
Canadian National Collection of Nematodes:
Phong luy trit mau tuyén tring quéc gia Canada
Department of Nematology, Institute of
Ecology and Bioresources: Phong tuyén trung
hoc, Vién Sinh thai va Tai nguyén Sinh vit,
Trung tam Khoa hoc Ty nhién va Cong nghé
Quéc gia Viet Nam.

Department  of  Nematology, Nannijng
Agricultural University, Nannjing, P. R. China:
Phong Tuyén tring hoc, Pai hoc Nong nghiép
Nam Ninh, Trung Quéc.

History and Natural Museum: Bao tang Lich su
Tu nhién (Paris. London, New York, vv.).
Institute of Evolution and Systematics,
Hungarian Academy of Science: Vién Tién hod
va He thong hoc, Vien Han lam Khoa hoc
Hunggary.

Instituto di  Nematologia del Consiglio
Nazionale delle Ricerche, Bari Italia: Vien
Tuyén tring hoc, Trung tim Nghién cliu Quoc
gia Italia, Bari, ltalia.
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[P

IPP-DPN

IZ-KIAS
1Z-PAS

IZ-RAS

JASI

NB, FDA

NRB, PID, DA

UC-NC

22

International Institute of Parasitology, CAB
International. St. Albans, UK: Vién Ky sinh
tring hoc Quée t€, Trung tam Sinh hoc va
Nong nghiép Quéc t&, St. Albans, Vuong quoc
Anh.

Department of Plant Nematology, Institute of
plant Protection, Pretoria, Republic of South
Africa: Phong Tuyén tring thuc vat, Vién Bao
vé thuc vat, Pretoria, Cong hoa Nam Phi.
Institute of Zoology. Kirghiz Academy of
Science: Vién dong vat hoc, Vién Han lam
Khoa hoc Kirghistan.

Institute of Zoology, Polish Academy of
Science: Vién Pong vat hoc, Vién Han lam
Khoa hoc Ba Lan.

Institute of Zoology, Russian Academy of
Science. St. Peterburg: Vién Dong vat hoc,
Han lém Khoa hoc Lién bang Nga, St
Peterburg.

Japanese Instuitute of Agricultural Science:
Vién Khoa hoc Nong nghiép Nhat Ban.
Nematology Bureau, Florida Department of
Agricuiture.,

Gainesville, Florida, USA:Trung tam Tuyén
trung hoc, Cuc Nong nghiép Florida.
Depariment  Industrial ~ Plant,  National
Research Bureau, Department of Agriculture:
Phong céy cong nghiép, Co quan nghién ciu
Quoc gia, Bo Nong nghiép Thdi Lan.
Nematode  Collection,  University  of
California, USA: Phong mau Tuyén tring, Dai
hoc Tong hop California, My.



UG-MSE Department of Morphology, Systematic and
Ecology, State University of Gent,  Belgium:
Phong Thi nghiém Hinh thai, Hé théng va Sinh
thai hoc, Dai hoc Téng hop Quéc gia Gent,
Vuong qudc Bi.

USDA-NC  Nematode Collection, United State Department of
‘ Agriculture: Phong mau Tuyén trung, B Nong
o nghiép M¥.

NCPD Nematode Collection of the Plantenziektenkundige,
Netherlands, Wageningen: Phong Tuyén trung
hoc, Dai hoc Téng hop Nong nghiép Wageningen,
Ha Lan.

1.3, CONG THUC PO TUYEN TRUNG

Cong thiic s6 do tuyén trung la hé thong cdc chi s& do kich
thuc cic phan co thé va ty 1é tuong quan gilia céc phan dé.
Cong thiic s6 do de Man (1880) duoc dp dung rong rii dé phan
loai va la cong thiic chudn cho mo ta mot loai tuyén tring nao
d6. Ngoai ra con ¢6 mét s cong thic s& do khdc nhau duoc 4p
dung trén co s& cai ti€n, b6 sung,hoan thién cong thic de Man va
duge xac dinh nhu sau:

n = s6 lugng mau vat duge do

L = téng chiéu dai co thé dugc do bang mm hodc pm

a = chidu dai co thé + chiéu rong 16n nhat (thudng 1a vi tri vulva)

b = chidu dai co thé = chiéu dai tir dinh dau co thé dén van
rudt - thuc quan ,

b = chiéu dai co thé + chiéu dai tir dinh ddu dén tan ciing thyc
quan tuyén (dimg cho cic dang thyc quin tuyén kéo dai
vé phia sau va bao phii phan dau cia rugt)

¢ = chiéu dai co thé + chiéu dai dudi

¢ = chiéu dai dudi + chiéu rong co thé tai hdu mon



V' = chiéu dai co thé tir dinh ddu dén vulva x 100 = tong chiéu
dai co thé :

T =chiéu dai tir huyét dén dinh ciia testis x 100 + chiéy dai co thé

Kim hiit = chiéu dai kim hiit duge do bang pum.

Mot vai chi s6 doi khi dugc sit dung cho mét s6 nhom
tuyén tring khac nhau bao gém:

' = chi€u dai co thé + chiéu rong co thé khong tinh cutin (nhu
0 Trichodorids - Clark, 1963) hodc gai cutin (nhu &
Criconema spp. Mehta & Raski, 197]).

b, =chiéu dai co thé (chiéu dai tir dinh du dén goc diéu giita

G, =16ng chiéu dai cha nhanh sinh duc trude tir vulva dén dinh
budng tring tinh qua c phan gap (néu cé) x 100 = chiéu
dai co thé

G, =tdng chiéu dai cha nhinh sinh duc sau x 100 + chiéu dai
co thé

H = chiéu dai viing sdrlg (hyaline) & tan ciing dudi

M = chiéu dai phan truéc cfia kim hdt (conus) x 100 + t6ng
chiéu dai tylet

O = chi€u dai tir g&c kim hiit dén 16 dé cia tuyén thuc quan
lmg x 100 + téng chiéu dai kim huit

P = chiéu dai tir phasmid dén hau mén x 100 + chiéu dii dusi
(gid tri + hodc- 1a truée hodc sau hau mén)

Pa = chiéu dai tir dinh ddu dén phasmid trudc (trudmg hop léch
nhau) x 100 + chiéu dii co thé

Pp = chicu dai tir dinh ddu dén phasmid sau x 100 = chiéy dai

co thé

S =chiéu dai kim hit + chiéu rong co thé & goc kim hit.

MB = chiéu dai tir dinh dau dén diéu gilfa x 100 + t6ng chiéu

dai thuc quan.
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Mot s6 chi sé dugc sir dung cho nhém giun vong
ho Criconematidae cua De Grisse, 1964:

R = 36 luong vong co thé
RB  =chiéu rong ctia mot vong cutin
R St = sd vong tir dau dén goc kim hut

R Qes = s6 vong tlr ddu dén gac thure quan
Rex =s0 vong tirddu dén 16 bai tiét
RV =30 vong tir dau dén vulva

Ran =56 vong dubi

R Van = s6 vong tir vulva dén anus

1.4. CAU TAO HINH THAI TUYEN TRUNG

Tuyén tring 12 nhém dong vat khong xwong song ¢ kha
nang thich nghi véi diéu kién song & tat ca cdc noi khic nhau
trén hanh tinh. Su da dang vé méi trudng song dan dén sy da
dang vé cdu tao hinh thdi.’

Co thé cha hdu hét cdc loai tuyén tring ¢é dang chi hoac
dang hinh thoi. Dé&i v6i tuyén tring song ty do va ky sinh trén
cay trong thudng c6 chiéu dai 0,2-2 mm vdi dudng kinh co thé tr
15-400 um, mot s lodi kich thude co thé dai hon 3 mm hoac
dén 10 mm. Con céi trudng thanh ciia mot s6 nhém ky sinh ¢
dang hinh qud bdu, qui bi xanh, qua lé hay qua chanh. Co thé
chia tuyén trung thuc vat bao gom dau, than va dudi.

" Phin dau:

Déu con goi 1 ving moi. Mat trude ving moi ¢b cau tao
dang tim tron va chia thanh thuy dién hinh, & giita 12 16 mi¢ng,
xung quanh 1a cic co quan xdc gidc, bao gom co quan cam giac
hod hoc (amphid). Dau c6 thé tich biét va khong tdch bigt véi co
thé va thuding dugc phan biét véi phan than bang mot eo that va
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Hinh 1. Cdu tao chung cda tuyén trang ky sinh thue var

A. Toan b6 co the; B. Phan ddu co thé; C-F. Ciu tao duoi
(Theo Eoshenko va Nguyén Vii Thanh, 1981)

tao thanh cdc dang khic nhau: dau cao thudng c¢6 dang hinh ban
cdu, hinh thang; ddu thép thuong 1a dang ddu bet. V6 cutin viing
ddu thudng phan dét ngang, & mot s6 tuyén tring trén vé cutin
con ¢6 cdc ranh doc. Bén trong ving moi ¢6 chia mot bo khung
héa kitin ¢6 vai trd nang d8 céc cau tric dau va gan co van déng
ctia kim hit. Mic d6 kitin héa ciia diu rat khéc nhau & cac loai
tuyén tring.
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Phan than:

Phén than tuyén tring bao gom gan hét chidu dai co thé, i
eo thit & phin ddu dén 16 hdu mon con c4i hoac dén huyét sinh
duc @ con duc.

Céu tao thanh co thé:

Co thé tuyén tring bao boc bang vo cutin, né ¢6 ciu tao
phan d6t ngang hoac ¢6 thém cac cdu tao trang diém, dac biét
diéu nay dé quan sat thdly & nhom giun vong (criconematid). Cau
tao van doc trén vo cutin cling gap & mot s8 loal tuyén tring.
Dudi vo cuticle 1a mot 16p dudi da (cau tric ha bi) va tiép theo
ha bi 12 16p co doc. Nam xen k& giffa cdu tric ha bi va 16p co doc
Ia hé than kinh (v6i day song - chords) 1a phin day lén va chay
doc co thé. D6i véi tuyén trang, hé than kinh tuong doi don gian,
chiing gém hé thdn kinh trung uong (vong than kinh ¢d), xung
quanh vong than kinh ¢ c6 cic i€ bao than kinh chay doc khic
(hach thdn kinh). Tir vdng than kinh ¢d c¢6 6 dudomg thin kinh
chay vé phia truéc co thé, & day méi dudng lai chia thanh 3
ahénh va di vio céc co quan co thé phia trude nhu nhii méi, cam
gic, xic giac, v.v... Cling tix vong thén kinh ¢6 c6 8-12 dudng
than kinh chay vé phia sau v phan b8 nhu sau: 1 bung, ! lung, 4
gn giita va 1-3 dudng bén hong. Xoang co thé ndm & trung tam
ciia tuyén tring goi la gia xoang (pseudocoelom) chia dich dac
quénh c6 vai trd nang 40 cdc bo phan bén trong bao gdm 3 cd
quan chinh la hé tiéu héa, h¢ sinh san va hé bai tiét.

Co quan cdm gidc:

Bao gém cdc co quan xdc gidc va cam gidc hod hoc nhu
amphid, phasmid, deirid, hemizonid. hemizonion va cephald,
ching dugc néi tryc ti€p tdi cic ddu day than kinh trong co thé
tuyén trung.

Hé tiéu héu:

He tiéu hoad bao gém miéng da duoc bién thanh kim hut,
thyc quan (oesophagus/phaynx), rudt (intestine) va tryc trang
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(rectum). Kim hit ¢6 cdu tao hinh dng, phan trude ¢ cau tao
dang chép vudt nhon vé phia trudc va c6 mot 16 dang vat, phan
giita 12 than c6 cau tao hinh tru, phdn sau la goc thudng c6 dang
3 ndm nho dang tron hodc vét tron. Thuc quan gom phan trudc
hinh tru hep, diéu giita phinh rong ¢o ciu tao co va cd cac tdm
van & giita, c6 chiic nang co bop va ddy thirc an vao rudt; phan
thét hep 1a eo thuc quan (isthmus) va phén sau kéo dai 1a thuc
quéan tuyén gom 3 tuyén: 1 tuyéri nam phia hmg va 2 tuyén nam
~ phia bung va bén bung bén. Thyc quan tuyén c6 thé cé dang
hanh, c6 ngan cach o rang v6i ruot hoac dang thily kéo dai vé
phia sau, bao phu lén phdn ddu cha ruot. Ranh gi6i gilta thue
quan tuy€n va rudt thudmg c6 ciu tao van, goi 1a van thyc quan-
ruot. Rudt (intestine) 1a mot ong i6n khong phan héa chay i
thue quan dén phén sau co thé, ong tieu hoa duge md ra ngoai
qua tryc trang (rectum) tai hau modn hodc huyét (cloaca) & con
duc. Con duc & mot s6 giong tuyén trung thuc vat hé tiéu hoa cé
thé tiéu gidm hoac khong cé chic nang.

Hé sinh sdn: '

(5 ca 2 giong duc, cai déu c6 cu tao dang ong: & con cai hé
sinh duc c6 thé c6 2 nhanh sinh duc doi xtng goi 12 ki€u sinh
duc doi (didelphic), hoac chi c6 mot nhanh goi la kiéu sinh duc
don (monodelphic). M&i nhanh sinh duc cai gém c¢6 4 phan
chinh 1a: buéng trimg (ovary), ong dan trimg (ovidus), 1 cung
(uterus) va am dao (vagina). Ngoai ra thuding ¢6 mot ciu triic
chuyén hoa tai uterus 4é cha tinh tring goi 1a tdi chia tinh
(spermatheca). Vagina dugc m& ra ngodi qua am ho (vulva).
Vulva c¢6 dang khe ngang nim & phia bung & giifa hoic phan
sau cla co thé. He sinh dyc duc la mot ong sinh duc don gom
nodn hoan (testis), ong stnh tinh dich (seminal vesicle) va ong
din tinh (vas deferens) dugc ma ra bén ngoai qua mot 16 huyét
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(cloaca) chung voi hiu mon {anus). Co quan giao cdu gbm gai
sinh duc (spicule) dang doi, mang dan -hoac Q@ gai
(gubernaculum). Gai sinh duc dugc Kitin héa manh dé md am
dao (vulva) cha con c4i va phéng tinh vao he sinh duc cdi. Dudi
con duc & phén 16n s6 loai thuomg ¢ cdu tao cdnh duoi (caudal
bursa) trg gitip khi giao phoi.

H¢ bai tiét:

Gém mot t€ bao tuyén don nhat thong qua ong tiét ndi véi 16
bii tiét nam & phia byng phén trude cd thé, 16 nay thudng nam
twong tng voi viing thuc quan nhumg cling c6 truong hop nam &
phia sau (& Tylenchulus).

Phan dudi:

Phin duoi i2 phdn co thé tinh 6 hiu mon con cai hoic 16
huyét sinh duc con duc 1Gi mut dudi. Pubi ¢d cau tao rat da dang
va 13 mot trong cdc dac diém hinh thdi quan trong trong viéc X4c
dinh vi tri cha cac loai vi,cdc taxon cao hon.

il. PHAN LOAI VA HINH THAI TUYEN TRUNG KY SINH
THUC VAT

11.1. BO TYLENCHIDA THORNE, 1949

Pac diém:

Tuyén trung v6i cdu tao cutin phan dot tir rat min dén rat
tho. Amphid rat nhé hinh tii véi miéng 16 nam trén vong cutin
sau vong c6. Phasmid thuong nim & phia dudi, nhung ciing €6
khi ching dugc ddy vé phia trude. Tuyén dudi khong c6. Miéng
dugc trang bi kim hit, bén trong miéng 1a xoang miéng. Thuc
quan c6 cdu tao gom diéu trude thuc quan (procorpus), diéu giita
v&i van (van chi khong cé ¢ lién ho Neotylenchoidea), isthmus
va thu¥ thyc quan.
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Day 1a bo tuyén tring ky sinh quan trong nhat  thuc vat,
hau het cdc loai tyén tring ky sinh thuc vat gap & cay tréng, cly
hoang dai va cay rimg thu6e b6 nay. Céc loai tuyén tring ky sinh
trén cdy trong, cdy rimg va cay hoang dai & Viét Nam déu gap
trong ca 9 ho clia bd Tylenchida nay.

IL2. KHOA PINH LOAI CAC HO THUOC BO
TYLENCHIDA

1(14) Cutin phan d6t nhé dén trung binh. Ving dau phat trién
va kitin héa & mitc d6 khic nhau. Didu gilta tich biét
(ngoai 1& & Dolichodoridae). Con céi c6 2 hoac | buéng
trimg, néu 1 thi thudng ¢6 ti sau vulva. Con duc ¢6 canh
du6i hoac khong.

2(5) Kim hit nhé, manh. Diéu giita phdt trién yéu, diéu tuyén
sau dang qud 1¢ dai, thudng phan biét véi ruot. Con cdi ¢
I budng tring (ngoai trir 2 & Psilenchus). Con duc ¢6
canh dudi ngan. Puoi ¢6 dang tir chép dai dén dang chi.

3(4) Co thé dang giun, tii chéa tinh phan bigt vi gém 12 &
bao. Dubi dai dang chi.......oooooooooov Tylenchidae

4(3) Con cdi trudng thanh hot phinh réng & cdc miic dd khic
nhau, tii chda tinh gém 16 t& bao dang 6ng. Pusi hinh
chOp dai ... Anguinidae

5(2) Kim hiit khoé. Didu giifa ctia con cdi phdt trién dang tron
hoic ovan, phdn diéu tuyén dang qua lé hodc dang thuy
kéo dai. Con céi ¢6 2 hoac | budng trimg. Puéi tir tron,

ta, hinh tru dén hinh chép.

6(9) Thuc quan tuyén c6 dang qua l&, phan biét 15 rang véi
ruot. Kim hdt thudng trung binh dén rat dai. Con cij
thutng ¢6 2 budng triing. Bui tron, tru hoac chép.

7(8) Cutin phan dot tho. Kim hiit tir ¢6 thé dai tdi 150 pm.
Phin trudc thuc quan hop nhau, diéu gitta khong tich
biét. Ving bén véi 3 dudng. duei hinh ban ciu dén chop.
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Con dyc vdi cinh duéi rong, thudng c6 cua G mut
AUOL. ..ot e e Dolichodoridae

§(7) Kim hit thudng nhé hon. Diéu giita phan biét dang tron
hodc ovan. Ving bén tir 2 dén 6 duong. Puoéi hinh tru
tron dé€n hinh chdp dai ... Belonolaimidae

9(6) Thuc qudn tuyén & dang thuy, khong tao thanh thuc
quan, bao phii phan dau clia rugt vé phia lung hoac phia
bung. Kim hit trung binh nhung khoe.

10(13) Co thé dang chi. Con duc véi duoi t, tron dén chép.
Cénh duoi phat trién.

11(12) Phasmid dang 16 tron hay tam (scutellum) nam & viing
hau mén hoac gin gifta co thé. Ving moi thudng nhd cao
hinh bdn cdu. Dudi tron, hinh bén céu...... Hoplolaimidae

12(11) Phasmid dang chim bao gio cling ndm gilta dudi. Puoi
hinh chép dai, thudng hon 2 Idn chiéu rong co thé tai hau

T 10] 1 DUVUTOTRUT OO TR RSP RRP Pratylenchidae
13(10) Con ci hinh tron hoac hinh qua 1é. Con duc véi dudi
ngén, tron, khong ¢6 canh dudi ......ceveennee Heteroderidae

14(1) Cutin phan d6t nhd dén rat tho. Phan trudc thuc quan
thudng hop véi nhau, diéu gilta khong hoac khé phan
biét, diéu sau dang qua 1& nho. Con céi ¢6 1 budng tring,
khong c6 tir cung sau. Con dyc thudng khong c6 canh
duai.

15(16) Cutin phan dét rdt thé. Kim hit dai va khoe, isthmus
ngdn, diéu sau nhd. Hé tiéu héa con duc thudng thodi
1 Lo - TR U RO VOO UR OO VPP PP PRI Criconematidae

16(15) Co thé con cdi trudng thanh hinh giun, hoi phinh & nia
sau hoac co thé phinh to, ngdn hogc dai. Cutin phan dot
nhé. Kim hdt manh, dai hodc ngan. Isthmus phat trién
dii. Diéu giita phat trién v6i van co hod bén trong. Con
duc phat trién binh thudng, khong ¢6 canh dudi (ngoai
trit Tylenchocriconema)........cooew.vevvseeeneoe Tylenchulidae
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11.3. HO BELONOLAIMIDAE WHITEHEAD, 1960

Tén dong vat:

Telotylenchidae Siddigi, 1960
Tylenchorhynchidae Eliava, 1974

Pac diém:

Tuyén tring thudc lién ho Tylenchoidea. Co thé ¢6 kich
thu6c trung binh dén twong d6i lén. Pusi hinh try hoac chép;
chiéu dai cta duoi hon 2 lan chiéu rong co thé tai ving hau mén
(¢’ = 2-5). Phasmid dang 16 trdn, khong bao gio cd dang tdm
(scutellum) va luén ndm & phan ntra sau cta dudi. Deirid ¢é hoac
khong c6. Con céi v6i 2 budng trimg (trir gidng Trophurus);
noan bao xé€p thanh 3 hang. Con duc ¢6 cénh dudi kifu
peloderal, kéo dai xudng tan mut dudi. Velum cia gai sinh duc
c6 hoac khong.

Day 1a ho c6 nhicu loai ky sinh phé bién & thuc vat. Phan ién
cdc loai 1a ngoai ky sinh; chi ¢6 mot sé rat it loai trong ho nay 1a
ndi ky sinh di chuyén.

G Viéet Nam gap 3 g1ong sau:

Tylenchorhynchus
Trichotylenchus
Trophurus.

I1.3.1. KHOA DINH LOAI CAC GIONG (THEO CON CAI)
THUQC HQ BELONOLAIMIDAE & VIET NAM

1(4) C62buodng trimg.

2(3) Ving moi bang, kitin héa binh thudng. Ving bén ¢6 3-5

dudng ben ..........ooccccvvecionnen T ¥lenchorhynchus
3(2) Ving moéi cao hinh bdn cdu, kitin héa yéu. Viing bén véi
Jdudng bén ..o Trichotylenchus
4(1) Co1budng tring ..., Trophurus
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IL.3.2. GIONG TYLENCHORHYNCHUS COBB, 1913

Tén dong vat: '

- Bitylenchus Filipjev, 1934
Telotylenchus Siddiqi, 1960
Quinisulcius Siddigi, 1971
Dolichorhynchus Mulk ‘& Jaraipuri, 1974
Trilineellus Lewis & Golden, 1981
Divittus Jaraipuri, 1984

Morsinema Javed, 1984

Tessellus Jarajpuri & Hunt, 1984
Neodolichorhynchus Jarajpuri & Hunt, 1984

Pic diém:

Céc loai tuyén tring thudc phan ho Telotylenchinae (ho
Belonolaimidae). Co thé dang chi c¢é chiéu dai trung binh.
Puong bén ¢6 thé 14 2, 3,4 hodc 5 dudng bén. Ving bén khong
¢6 cdu tao areolation theo chiéu dai clia co thé. Ving moi phan
dét, thudng khong tach biét véi dudng vién clia co the. Kim hiit
¢6 chiéu dai 15-30 pm, manh. Puoéi hinh chép cut hoac chép tru
vdi miit dudi nhan, tron phian dot hoac khong phan dot.

Day la gi6ng tuyén tring ndi vi ngoai k¥ sinh rit phd bién.
Gap 11 loai ¢ Viét Nam.

KHOA DINH LOAI CAC LOAI THUOC GIONG
TYLENCHORHYNCHUS O VIET NAM
1(2) Ving béncd 5 duong.......ccccceecvcrvnrecnennn.. I dalatensis
2 (1) Vung bén co 3 hoiac 4 dudmg.
3(6) Ving béncd 3 duong.
4 (5) Ving dau gém 6-7 vong cutin. L = 0.72-0.86 mm; kim
hiit = 18-20 WM covvecieiecnvveceveee e e ] ALSPErSUS
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5() bDidu 4 vong cutin. L = 0.58-0.68 mm; kim hit = 20-23

7551 JRR, JSUTUUOPUURURDOTURRRIORY 0 731 1§ 2 1104
6(3) Vungbéncod 4 ductng :
7(8) Ddukhong phandot ..o T. leviterminalis
8 (7) Dau phan dot.
9(10) Phan d6t dén tan mat duoi.........cooeeeenewnen T clavicaudaius

10(9) Miit duoi nhan.
11(16) Dau c6 2-3 vong cutin,

12¢13) Dau c6 2 VONE CUHI c.vevevererercacrecreceeessnensessnseons |- AUAS
13(12) Pau c6 3 vong cutin.

14(15) Khong cé tai chira tinh ... T. annulatus
(14)  Cotdichifa tinh .....oooviviieis T. mashhoodi
16(11) Pau cd 4-6 vong cutin......

17(18) DAu €O 4 VONE CULIN covvvererceececnciecnsennernsennsennnns 4 - AZFE

18(17) Dau c6 5-6 vong cutin.
19(20) Pdu ¢6 5 vong cutin. Duoi 18-22 vong cutin. C6 con dyc
..T. brassicae
20(19) Dau cd 6 vong cutm Dum 14 15 vong cutm Khéng cd
con duc .............. O T. latus

I1.4. HO HOPLOLAIMIDAE FILIPJEV, 1934
Tén dong vat:

Nemonchidae Skarbilovich, 1959
Aphasmatylenchidae Sher, 1965
Rotylenchulidae Husain & Khan, 1967

Pac diém:

Tuyen trung thudc lién ho Tylenchmdea Co thé con cdi ¢
hinh giun (dang sgi chi) hoic dang qua than. Sau dinh hinh bao
gi¥r ciing ¢& hinh dang vong xoan. Vung moi caokitin héa bén

trong méi rd. Kim hit khde véi nim gde r6 rang. Diéu giira véi
van phat trién cé hinh qua trimg hoéc hinh tron. Tuyén thyc quan
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kéo vé phia sau va phui phén déu cua rugt. Ving bén thudng c6 4
dudmg (trir cc giong Hoplolaimus va Aorolaimus). C6 2 budng
trimg; nhdnh trugc phat trién binh thuong: nhéanh sau budng
tring c6 thé thodi hod, kém hodc khong phat trién. Epiptigma va
mang vulva phat trién; song doi khi cling kho quan sat duét kinh
hién vi thong thudng. Phasmid tron nho hodc to dang tAm
(scutellum), ndm & ving han mén va trén dudi song chiing cling
c6 thé nim & vi tri gn gita co thé (Aorolaimus; Hoplolaimus).
Puoi con cii ngén; chiéu dai cha duoi khong vuot qué 2 lan chiéu
rong ciia co thé tai viing hau mén. Con duc & thé hé thi hai ludng
hinh siph duc: hé thuc quan, kim hit kém phdt trién so vGi con
cai: trong mot s6 truding hop chiing khong phat trién va thodi hoa.
Canh duoi cé; trong nhing trudng hop dién hinh kéo dai dén tan
cing mit dudi. C6 2 ho phu Hoplolaiminae Filipjev, 1934 va
Rotylenchulinae Husain & Khan, 1967. Ho Hoplolaimidae gom 2
phan ho 1a Hoplolaiminae va Rotylenchulinae. § Viét Nam gap ca
dai dién clia 2 phan ho trén.

[1.4.1. PHAN HQ HOPLOLAIMINAE FILIPJEV, 19346 VIET
NAM | |
Tén dong vat: .
Nemonchinae Skarbilovich, 1959
Rotylenchoidinae Whitehead, 1958
Aphasmatylenchinae Sher, 1965

Rotylenchinae Golden, 1971
Pararotylenchinae Baldwin & Bell, 1981

Pic diém:

Cac loai tuyén trung thudc ho Hoplolaimidae. Con cai
trudng thanh ¢6 dang hinh giun. Viing bén ¢6 4 dudng hodic it -
hor. Phasmid ¢ kich thude nho hoac 16n, nam gdn hau mon
hodc nam vé phia trude co thé, rat han hinw & vung dudi (trlr

35



Helicotylenchus va Rotylenchus phasmid ndm trén viing duéi),
tham chi trong mot s6 rat it loai khéng ¢6 phasmid. Puéi ngan,
cong 16i vé phia lung, ¢6 hoac khéng c¢6 mau dudi vé mat bung;
tan cung dudi tron it khi dang chdép. C6 khung dau va kim hdt rat
khoe. Lé d6 cua tuyén thuc quan lung nim twong déi xa goc kim
hut. Cac tuyén cia thyc quan phi 1én phin ddu rudt cé thé déu
nhau hoac so le vé phia lung hoac phia bung. Cac nhénh sinh duc
luon kéo dai, d6i xing nhau hoic c6 thé nhdnh sau tiéu giam chi
con a tdi tr cung sau. Con duc ¢6 phan trude co thé nhé hon con
cdi nhung van ¢6 chic nang. Canh dudi bao phi tan ciing dubi.

La nhom ngoai hoac bdn ndi ky sinh & thue vat béac cao.
Tring dé ra ngoai dat chit khong duge dé vao trong khéi gelatin
chuyén hoéa.

Phit ho ¢6 4 giong phé bi€n & Viet Nam 1a Hoplolainus.,
Scuicllonema, Helicotvienchus va Rorviencluts.

I1.4.2. PHAN HO ROTYLENCHULINAE HUSAIN & KHAN,
1967 G VIET NAM

Tén dong vat:
Acontylinae Fotedar & Handoo, 1978.
Pic diém:

Céic loai tuyén uing thudc phan ho Rotylenchulinae ho
Hoplolaimidae. Phan ho Rotylenchulinae khdc vdi  ho
Hoplolaiminae b dac trung 14 con ¢di thanh thuc phinh to dang
qua than, vi vy ngudi ta con goi chiing 1a tuyén tring hinh than.
Vung méi khong cao nhu ¢ Hoplolaiminae. Tuyén thuc quéan kéo
dai vé phia bung.

Pay la nhém twyén trang bdn néi ky sinh ré. Con caj dé
trimg vao mdt boc gelatin do no tiét ra.

G Viéet Nam gap | gidng 1a Rotvienchulus.
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III.4.3. ‘KHOA DINH LOAI CAC GIONG THUOC HO
HOPLOLAIMIDAE G VIET NAM
1 (8) Con céi phat trién binh thudng. L6 dé cha tuyén thuc
- quan lung gan goc kim hat.

2(5) Phasmid ¢6 kich thudc nho, dang 16.
3¢ Tuyén thuc quan kéo dai vé phia sau va bao phil 1én phén

dau cha rudt vé phia bung......ccoocoen...n. Helicotylenchus
4 (3) Tuyen thuc quan kéo dai vé phla sau va de pha lén phan

dau cta rudt vé phia lung v lung bung......... Rotylenchus
5(2) Phasmid c6 kich thuéc lon, dang tam (scutellum).
6 (7) Phasmid ndm & cudi dudi .....ocoeovuernneenen Scutellonema
7(6) Phasmid nim vé phia trudc ctia hdu moén va ¢ thé nam

bat k¥ ché nao cia than .. Hoploiaimus
8 (1) Con cdi phinh to. L& do cua tuyen thue quan lung céch

nim goc style rat xa; O > 60... ... Rotylenchulus
I1.4.4. GIONG SCUTELLONEMA ANDRASSY, 1958

Pac diém:

Céc loai tuyén trung lhuoc phan ho Hoplolaiminae. Con cai
co thé c6 dang chit C hoac thang sau khi dinh hinh. Ving moéi ¢é
dang 11 dén tron; phédn biét 16 duo'ng vién co thé véi vong cutin
ngang va c6 thé c6 hoac khong c6 cic duong doc trén vo cutin ¢
lat cat ngang cla viing moi. Amphid nam trén vong moi. Bén
trong ving moi hoa kitin manh. Kim hit khoé, goc kim hdt tron
hodc hai canh ngoai clia n6 ¢6 hinh rang cua. Cac thuy cha thuc
quén tuyén bao pht phin ddu cia rudt vé phia lung va phia bén.
C6 2 budng trnimg tao nén 2 hai nhdnh sinh duc khd phdl trién.
Phasmid ddng t&m (scutellum) rdt to v nam déi xdng ¢ hai bén
bén tai vung hdu mon. Ducmg bén cé tir 4 dudng; c¢é cau tao
areolation tal phan dau clia co thé va phan phdsmld doi khi cau
tao nay xdy ra & phdn 1n cha chiéu dai co thé. Con duc phé bién
hoic khong; duéi con duc tron.

Giong nay c6 9 loai duge phat hién ¢ Viét Nam.
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KHOA DINH LOAI CAC LOAI THUOC GIONG
SCUTELLONEMA ( VIET NAM
1(2) Kim hit nhd hon hozc bing 25 pm. L = 0.6-0.65 mm:
duong kinh scutellum < 3 pum. Ciu tao areolation 16n
hon 10 vong cutin tai viing scutellum............... S. amabile
2 (1) Kim hadt > 25 um; L > 0.65 mm: scutellum > 3 pem. Cau
tao areolation ti¥ 1-5 vong cutin tai viung scutellum
3(4) Daucé 6 vong cutin; O = 8.6-22:
Kim hidt =31-35 pm oo S. dentivaginum
4 (3) Dau cé 3-5 vdng cutin; kim hit = 24-34.5 jm.
5(10) Kim hut = 24-26 pum.
6(9) Vong ddu vdi 10-12 ranh doc; O = 23-29; khéng c6 con

duc.
7(8) Vong goc dau vé6i 10 ranh doc................. S. brevistiletum
8(7) Vong goc dau véi 12 rinh doc.en.e.......... S. paramonovi
9(6) Vong goc du véi 6 ranh doc. O = 28-32. C6 con dyc
......................... et e e ees 9. SIGIENSE
10(5) Kim hiit = 27-34.5 um.
11(12) L = 0.81-0.92 mm; kim hiit = 3[-33 um;
cutellum = 6-7 UM .cccovieeec, S. vietnamense
12(11) L = 0.63-0.84 mm; ddu c6 3-5 vong cutin.
13(14) V = 63-67.5; scutellum = 5-7 UM ceeceiiiniinneen S, sheri

14(13) V = 56-65; scutellum = 3-5 um.
15(16) V = 56-57.6; scutellum = 4.8-5 pume..........S8. hoabinhensis
16(15) V = 57-65; scutellum = 3-4 wm .................S. brachyurum

11.4.5. GIONG HELICOTYLENCHUS STEINER, 1945
Tén dong vat:
Rotylenchoides Whitehead, 1958

Zimmermannia Shamsi, 1973
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Pac diém:

Céc lodi tuyén tring thugc phén ho Hoplolaminae (ho
Hoplolaimidae). Co thé sau dinh hinh c6 dang udn cong hinh
xo4n hoic thing, kich thudc thay déi tir 0.4-1.1 mm. Pdu tach
biét hoac khong tach biét voi duong vién co thé, khong ¢ céc
rinh doc co thé; viing moi thudng cé dang hinh cdu, ti tron hoac
chép cut. Vo cutin phan dét tuong doi thod. Ving bén voi 4
dudng bén. Kim hit khoé v6i gbc kim hit phat trién, c6 dang
tron hoac hinh chén. L& dé cla tuyén thuc quan lung mé6 ra &
phia sau gdc kim it céch goc kim hut khodng 25% hoac hon so
véi chiéu dai ctia kim hit. Tuyén thuc quan phi 1én phan dau
ciia ruot chil yéu vé phia bung, lung va tuyén bén; ¢a 3 thuy thuc
quan hdu nhir ¢6 chiéu dai bang nhau (thity bung c6 phéan nhinh
hon doi chdt). Vulva nim & khoang gifta hoac & nita sau cia co
thé v6i 2 nhénh sinh duc d6i xting nhau qua vulva. Con cdi va
con duc dudi ngdn; ngin hon 2 1an chiéu rong cta co thé tai hau
mon. Phasmid 6 dang 16 nhd nam & trén dudi hoac & gan hdu
mon. Duoi ngén v6i mut duéi thay ddi, cong vé phia bung, do6i
khi ¢6 thé 16i vé phia bung.

Con duc: Dubi ngén, hinh nén véi phdn trong sudt clia mut
duoi ré rang. Canh dudi kéo dai dén tan cung miit dudi; hi€ém khi
khong véi 161 miit dudi.

Day la giéng rat phong phi va da dang. & Viéet Nam gap 30
loai, 12 gidng c6 so lugng loai lén nhat va ky sinh trén nhiéu loai
cay an qua va cay tréng khac nhau.

KHOA PINH LOAI CAC LOAI THUOC GIONG
HELICOTYLENCHUS O VIET NAM
1 (40) Duoi con cdi hinh ban cdu hoac hinh chop: khéng ¢6 mau
o mut dudi.
2 (21) Dudi hinh ban cdu: mit dudi tron rong.
3(6) Mat lung clia mit duoi 1om
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4 (5) Kim hit 23 um; phasmid ¢ ngang hau mén
................................................................ H. vietnamiensis
5(4) Kim hit 27-29 pm; phasmid nam truéc han mon wr 11-17

VONE CULIN oottt ne e H. concavus
6(3) Mit dudi can déi.
7(8) Phasmid sau hdu mon 3-5 vong cutin ................... H. ferus

8 (7) Phasmid nim trudc hiu mon

9(10) Géce kim hut trdn, do ra phia trude. Phasmid truéc hau
MON 4 VONZ CULIN .ot H. limarius

10(9) Géc kim hiit 16m phia truée. Phasmid truée hau mon 6-14
vong cutin.

11(14) Céac dudng bén trong chap véi nhau & dudi.

12(13) Kim hit = 25-28 pm. Phasmid trudc hau mon 9-13 vong

CULIIL oiveesveereseeseesaerseerreresmnese s s e o sersrasnnssnnanans H. dignus
13(12) Kim hiit = 24.5-25 pm. Phasmid truéc hau mon 5-9 vong
CULITL c. oo overiaerrveeassennmnes sessernnseramnnecan H. rotundicauda

14(11) Céc duomg bén tropg khéng chap véi nhau.

15(16) Kim ht = 22-24 um. Con duc phd bién... H. mudticinctus

16(15) Kim hiit i6n hon hoac bang 25 um. Khong ¢6 con duc.

17(20) Kim hiit = 29-33 um.

18(19) Viing méi hinh chép bang. L = 0.68-0.97 mm. Phasmid
nam triedc hau mon 3 hoac sau hiu mon 2 vong cutin

.................................................................... H. canadensis
19(18) Viing moéi hinh bdn cdu. L = 0.58-0.67 mm. Phasmid

nam trudc hau mén 5-11 vong cutin........ H. varicaudatus
20(17) Kim hit = 26 pm. Ving diu c¢6 4 vong cutin. Phasmid
trude hau mon 14-15 vong cutin.......coceneen. AL retusus

21(2) Duobi hinh chép, hoac tron chop.

22(27) Phasmid nam ngang vi tri hdu mon.

23(24) Miit dudi phan dét. Kim hiit = 31 pm................ H. pasohi
24(23) Mt duoi nhan. Kim hit nho hon hoac bang 22 pm.
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25(26) Ving méi hinh chop ti1, khong phan dét, hoac phan dot
khéng rd. Cac dudng trong cua vtlng bén chép véi nhau
& vling dudi.. .. falcatus

26(25) Ving moi hmh chop T, phdﬂ dot cutin 5. Cac duodng
trong clia viing bén khong chap v6i nhau & ving duoi
........................................................................ H. curvatus

27(22) Phasmid nidm trudc hodg rit han hiru sau hiu mén.

28(29) L =0.78-1.1 mm; kim hdt 30-34 pm............. H. vulgaris

29(28) Kich thudc co thé va kim hiit nho hon.

30(31) Con cai c6 tui tinh vdi tinh tring. C6 con duc ...H. exallus

31(30) Con cdi ¢6 tiii chita tinh nhung khéng cé tinh tring.
Khéng cé con duc.

32(35) Ving mo6i hinh chép tru.

33(34) Cic nim géc kim hdt hoi [8m mit trude. Phasmid nam
trong khoang tir truéc 1-5 vong dén sau 3 vong cutin so

VO AU MON .o H. digonicus
34(33) Cic ndm géc kim hiit thuén vét vé phia sau. Phasmid
nam trudc hau mon 1-4 vong cutin................... H. indicus
35(32) Vung mo6i hinh cau.
36(37) Miit dudi nhian. V=62-67 ........ccceeeeeennne H. rotundicauda

37(36) Mt dudi phan dot. V = 56-63

38(39) L = 0.39-0.47; kim hdt = 23-24 um. Cic dudong trong
viing bén khong chip nhau & phan cudi.......H. caribensis

39(38) L. = 0.55-0.60 mm; kim hit = 24-27 pm. Cic dudng
trong vung bén chdp nhau & phan cudi ......... H. cavenessi

40 (1) Tén cung dudi ¢6 miu vé phia bung

41(48) M4u dudi phia bung ngan va phat trién kém

42(43) Mdu duoi vé phia bung nho, dang méng tay... H. notabilis

43(42) Mdu duéi vé phia bung 16m.

44(45) L = 0.49-0.54 mm: kim hat = 21-23 um H. laevicandatus

45(44) L = 0.55-0.69 mm; kim hat = 25-27 pm.

46(47) Phasmid nam trong khoang 2 vong cutin truéc dén 3
vong sau hau mon .......ccovveevcenivevveveonenn He Crassatus
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47(46) Phasmid nim trong khoang 7-11 vong cutin trudc hau
VIO + oo eeevaveseeesrreeseanbissevssmaseesenssbasrsmsaneeseansanans H. dihystera

48(41) Tan cing dudi cé méu bung rat phat tricn.

49(52) Muit dudi 1dm. '

50¢51) Duomg trong viing bén chap & phia sau. Con cdi ¢6 tdi

ChA HRN FONE . eeovvrecererevererereenaenseaneeenns H. CrENGCAUAD
51(50) Duong trong viing bén khong chép & phia sau. Tii chaa
tinh chira tinh g ..o H. cornurus

52(49) Miit dubi tron.

53(56) Mau dudi phan dét.

54(55) Tii chia tinh ¢4 tinh trang. Cé conduc....... H. ervthrinae

55(54) Tdi chira tinh rdng. Khong c6 con dyc .H pseudorobustus

56(53) Mau dudi nhan

57(60) Mau dudi nhon.

58(59) Khong c6 tii chia tinh. Khong ¢6 con duc ........ H. certus

59(58) C6 tiii chia tinh. Con dyc phé bi€n.............. H. erythrinae

60(57) Miu duoi t.

61(62) L = 0.68-0.84 mm. Tiii chia cé tinh tring......H. cornurus

62(61) L nhd hon. Tii chia tinh rdng

63(64) Kim hiit = 24-26 pm. Cic duong trong clia ving bén
khong chap lai & phia sau. Phasmid nim ¢ muc 3 vong
sau dén 2 vong cutin truéc hau mon.................H. coffeae

64(63) Kim hit = 23.5-24 pm. Cic dudng trong clia vung bén
thuong chap lai @ phia sau. Phasmid ndm trudc hdu mon
3 VONE CULD «cocaivrenmereescsnmsrisns s stens e H. bambesae

[1.4.6. GIONG ROTYLENCHULUS LINFORD & OLIVEIRA,
1940
Tén dong vat:
Spyrotylenchus (= Spirotylenchus) Lordello & Cesnik,
1958 :
Leiperotylenchus Das, 1960
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Piac dlem

Cic loai wyén trung thuoc phan ho Rotylcnchulmae (ho
Hoplolalmldae) Con cdi c6 dang dang xoén hodc chit C mo; béo
ph1 hinh ¢ khoai lang. Ving méi khong phén biét véi dudng
vién co thé, c6 hinh dang thay déi tir tron thip dén cao bet. Ving
d4u phan dét hoac khong phan d6t; bén trong vung d4u kitin hod
rat manh. Viing bén véi 4 dudng. Phasmid nam & gifta duodi.
Chidu dai dudi bang 2-3 lan chiéu rong co thé tai vling hau mon.
Kim hit ¢6 kich thudc trung binh nhung khoe. L& dé cha tuyén
thuc quan lung cdch géc kim hit vé phia sau [3-33 pum. Diéu
giira hinh oval v6i van bén trong phal trién. Thuc quan tuyén rat
dai; bao phti phin dau rudt va chll yéu vé phia bung. C6 2 budng
tritng v&i hai lan gap khuc.

Con duc hinh giun. Thuc quén va kim hdt tién giam.
Gidng ndy méi chi gap 1 loai Rotylenchulus ;em’formis cd
phd ky sinh rong, né duge phét hién trén nhiéu cay trong khac

nhau nhu cay luong thuc, cay an qud va ciy cong nghigp 4]
Viét Nam.

I1.5. HQO PRATYLENCHIDAE THORNE, 1949

Tén dong vat:

Nacobidae Chitwood, 1950
Radopholidae Allen & Sher, 1967

Pac diém:

Tuyén tring thudc lién ho Tylenchoidea. Ludng hinh sinh
duc lién quan dén con duc (su thodi hod cla thuc quan va kim
hit) clia mot vai gidng nhu Radopholus hodac & con cdi (con céi
truéc trudng thanh phéng lén) cua mdt s6 gidng thude ho
Nacobbinae. L& amphid ngin, dang khe. Khong c6 deirid.
Phasmid dang 16, luén luén & trén dudi. Vung moi thap, tron
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hoac hoi bet v€ phia truée, khong c6 nhimg dudng doc, khéng
hodc hoi phan biét véi dudng vién cia co thé véi chiéy rong
bing 1/2 dén 3/5 chiéu dai cfia kim hit. Kim hiit khoé; g6c kim
hit kha phit trién, tron hoac hoi bet vé phia trudc (trir mot s6
loai cua Hoplotylus). Sy kitin hoé viing méi khd phat trién. Diéu
giwta phét trién, trén hodc oval phén biét 13 rang vdi procorpus
ctia thyc quan véi van bén trong ndi bat. Thuc quan tuyén dang
thuy bao phd lén phin diu cia gt (trie ¢ mot s§ loai
Pratylenchoides véi thue quin tuyén ti€p gidp va hdu hét la
khong trdm Ién ruot). Van ciia thyc quan va rudt khéng phit
trién (trir Pratylenchoides v Apratylenchoides). Hé sinh san cii
1a don hoic déi. Noan bio c6 3 hang. Khong c¢6 mang vulva
hoac epiptigma. Tinh triing ¢6 dang hinh c4u, hi€m khi hinh gay.
Gai sinh duc (spicule) 15 rang. Trg gai o rang, khong nho Ién
(trir Radopholus). Canh duoi kéo dai dén tan cung muat duéi hoac
gan dén tan cing nyit dudi. Pudi & ca con duc va cii déu dai it
nhit la bang 2 lan chiéu rong cha co thé tai hdu mén (trr ho
Nacobbinae, dueéi ngan).,

Day Ia ho tuyén tring noi ky sinh di chuyén dién hinh.
Viét Nam gap phé bién 2 gidng ky sinh quan trong la
Pratylenchus va Hirschmanniella. Cac loai ky sinh cta 2 gidng
nay gay bénh thuong 1dn ré hogc gay bénh thoi ré thuc vat.

IL5.1. KHOA PINH LOAI CAC GIONG THUOC HO
PRATYLENCHIDAE & VIET NAM

1(2) Chi€u dai co thé 16n hon 0.9 mm. Thuc quin tuyén kéo dai
vé phia sau va ¢é chidu dai hon phan trude cua thuc quan
v Hirschmannietia

2 (1) Chiéu dai co thé khong bao gid vuot qud 0.9 mm. Thuc
quan tuyén khong dai hon 1/2 chiéu dij thuc quan
......................................................................... Pratvlenchus
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11.5.2. GIONG PRATYLENCHUS FILIPJEV, 1936
Pac diém: '

Tuyén tring thudc ho Pratylenchidae. Ving méi thap, bang
véi cac vong cutin. Kitin héa bén trong ving moi rat phat trién.
Kim hit khong 16n nhung rat khoe véi ntim géc to hinh tron.
Diéu gifta chia tuyén thuc quan hinh trdn. Thyc quan tuyén phi
phan ddu ctia ruot vé phia bung va phia bén bung. Con cai c¢d
mot budng trimg. Dudi con cdi hinh chép, mit dudi tron tu.
Phasmid nhd, tron va ndm gifta dudi. Ving bén c6 4 hodc 6
dudng bén.

(3 Viet Nam c6 13 loai tuyén tring ky sinh thuéc giong
Pratylenchus.

KHOA DINH LOAI CAC LOAI THUOC GIONG
PRATYLENCHUS (THEQ CON CAD & VIET NAM

1(2) Tan cing chép dudi chia thanh 2 thiy ......... P. bicaudatus
2 (1) Tan cung chop duoi khéng chia thuty

3(8) Ving mdi cd 2 vong cutin.

4(3) Co6 con duc.Tii chia tinh c6 chiia tinh trung ..... P. coffeae
5(4) Khong c6 con duc. Tii chita tinh rong

6 (7) Kim hit = 19-21 JM oot P. brachyurus
76) Kimhit=16-18 pm oot P. neglectus
8 (3) Ving mdi cé 3- 4 vong cutin.

9(12) Vung moéi ¢ 4 vong cutin.

10(11) C6 wii chia tinh. Dudi c6 dang chép bang véi 25-35 vong

CULIL eor s eeeeeneereeeessvenseeeessnsansessnessesnneesesnd o FANAR
11(10) Khong ¢6 tiii chia tinh. Pudi c6 dang chdp nhon véi
13-20 VONE CULN ..oeeeerreecencsvernmacmemaessssasncsnenses: Do VUIRHS
12(9) Ving moi ¢é 3 vong cutin.
13(16) Miit dudi phén dot.
14(15) Ving bén ¢6 4 dudng .....ccoveemeevnreescrernecncnnn P pratensis
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I5(14) Ving bén €6 6 dudng .......ovevoeeoveeeceeve P teres

16(13) Miit dudi nhin. :

F7(18) Dubi hinh tru, mit dudi réng ..........................P. thornei

18(1'7) Puodi hinh chép, miit dusi hep. :

19(22) Cé con duc. Tii chiia tinh chifa tinh triing. ;

20(21) Kim hdt = 14-16 um. Puéi ¢6 19-27 vong cutin
........................................................................ P. penetrans

21(20) Kim hit = 12-13 pm. Duéi ¢6 26-40 vong cutin

22(19) Khong c6 con dyc. Tii chifa tinh réng.
23(24) V = 71-81. Chiéu dai vulva-anus bing 3 1in dudng kinh

€0 the tal VUIVA oo P. delatrei
24(23) V = 66-77. Chiéu dai vulva-anus bing 5-6 1dn dudng kinh
0 thé 121 VUIVA ..o P. zeae

11.5.3. GIONG HIRSCHMANNIELLA LUC & GOODEY, 1963

Tén dong vat:

Hirschmannia Luc & Goodey, 1962.

Pic diém:

Céc loai tuyén trung thuoc phan ho Pratylenchinae, ho
Pratylenchidae. Con cdi: Co thé ¢6 kich thudce tuong déi 16n (1-4
mm); khi xir Iy nhiét twong déi thang hoac cong vé phia bung.
Khéng ¢6 su khdc nhau vé cdu tao hinh théi viing dau gifa con
duc va con cdi. Viing méi hinh bén cau hoic det vé phia trudc va
kitin héa manh; khéng tich bi¢t véi dudmg vién co thé. Kim hiit
to, khoé; nim géc kim hit tron. Diéu giita thuc quan hinh bdu
duc hodc gan tron 6 van beén trong phat trién manh. Diéu tuyén
phia sau kéo dai, dang thuy va pht 1én phan diu ciia rudt chi
yéu vé phia bung. Hé sinh duc c¢é hai nhénh phat trién can dsi
mot hudng vé phia trudc va mot huéng vé phia sau; vulva & vi tri
gan gifta co the. Puoi kéo dai hinh chép, khéng c6 su khac nhau
vé dudi gilta con duc v con cdi; mit dusi thuong c¢é mucro.
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Con duc: Canh dudi khéng kéo dai dén tan cing mut dudi.
Gai giao cau méanh va hoi udn cong.

3 Viet Nam di xdc dinh dwgc 7 loal thutc giong
Hirschmanniella. Da s6 céc loai ndy ky sinh chi yéu va rat phd
bién & lia nudc, ngodi ra ching con ¢6 thé ky sinh trén mot ]
cly trong can va mot s& cdy an qua khac nhu chudi, dua hau.

1 (6)

2(3)

2 3(2)

4(5)
54)
6 (1)

7(8)
8 (N

9(10)

10(9)

KHOA DINH LOAI CAC LOAI THUOC GIONG

HIRSCHMANNIELLA O VIET NAM

Kich thudc co thé thudng nho hon 1.9 mm. Kim hit nh6
hon 23 pm.

Viing bén ¢6 cdu tao areolation hau nhu toan bo. Tan
cling dudi, ngoai mucro con ¢6 mot méu & phia bung c6
dang MUCro NhO. ... rvecvesinem i H. shamini
Viing bén khong c6 cau tao areolation hoac chi cé ¢ ving
dudi. Tan cing duéi nhon hodc ¢6 mucro & chinh giita

hoic gan phia bung.

Kich thudc co thé thuong nho hon 1.6 mm. Kim hiit nho
hon 20 pm. Tan cing dudi €6 MUCTO ...vvcicereecese H. oryzae
Kich thudc co thé thudng 16n hon 1.6 mm. Kim hit 21-23
pm. Mt duoi nhon hoac ¢6 mucro Sgita........ H. gracilis

Kich thuéc co thé thudng 16n hon 1.9 mm. Kim hidt lén
hon 23 pum.

Ving bén c6 cdu tai areolation toan bd.............. H. ornata
Ving bén chi cé cdu tao areolation & ving thyc quan va
dubi.

Tan cung duéi khong phan dét mot doan khoang 4 vong
CUTTIIL wesoooeere s eeeesseeeemasesonneanassesscacesecsnensnenees 1. IVETSU
Tan cling dudi phan dot.

11(12) Tan ciing dudi c6 mucro G gifta mut dudi ....H. mucronatd
12(11) Tan ciing dudi nhon va cé thém mot méu ngin phia bung

e H. nghetinhensts
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i1.6. HO HETERODERIDAE FILIPJEV & SCH.

TEKHOVEN, 1941

Tén dong vat:

Meloidogynidae Skarbilovich, 1959
Melododeridae Golden, 1971
Ataloderidae Wouts, 1973

Pac diém: -

Tuyén tring thudc lien ho Tylenchoidea. Dugc dac trung
bang hién tuong ludng hinh sinh duc: & giai doan 4u tring cam
nhiém (tudi II) co thé ¢6 dang giun, con & giai doan trudng thianh
con cdl ¢6 dang hinh qua lé hoac hinh cdu. Ving méi hoa kitin
manh; & con cdi trudng thanh Kkitin bén trong ving moi giam
nhiéu. Kim hit khoé, phan hinh nén ctia kim hit thudng bang
1/2 chiéu dai cla né. Vi tri 16 d6 cla tuyén thuc quan lung trudc
ngay sau g&c kim hit. Diéu gifta rét [6n vdi van co hod manh
bén trong. Thuc quan tuyén bao phil phan diu ciia rudt tir huéng
bung va nhiéu truong hop ca tir hudng bén. ' .

Con cdi trudng thanh: ky sinh trong cac mo thyuc vat, cé hinh
déang tron (trir dai dién cia giong Verutus con céi ¢6 dang cai lap
sudng). Vulva thudng ndm & mit dudi hodc gan mit dudi (trir
dai dién cha Verutus va Meloidodera, vulva nim & gilta co thé).
C6 hai buéng trimg kiéu amphidelphic hoac monodelphic-
prodelphic. Nodn bao x&p thanh 3 day. Tring dé ra dudgc boc
trong t0i gelatin trong (trlr Verutus).

Con duc: C6 dang giun binh thuong. Su bién thdi xay ra
trong vo cutin clia cdc pha du tring (tirir Meloidodera); ¢ pha au
tring tudi [V co thé bi viin gap hoac cong lai nita & phan sau (trir
Verutus). Khong cd canh dudi (trir Bursadera). Pubi ngan hoac
khéng c6.

Au tring cam nhiém: Co thé ¢6 hinh giun. Puéi hinh chép.
Phén sau co thé dai. Phasmid ndm & giita dudi. Dai dién cla ho
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- Heteroderidae g6m nhimg loai ni ky sinh tai ché trong ré va tao
ra n6t sdn dién hinh trén 1& thuc vat. Cac loai tuyén trung thuge
ho Heteroderidae c6 phé ky chd rat rong, chung ky sinh trén 300
cdy trong va cAy hoang dai khdc nhau, & Viét Nam ching ky
sinh trén cdc cay an qua nhu dia, chudi trong va chudi hoang
dai, chanh, .v.v..

[L.6.1. GIONG MELOIDOGYNE GOELDI, 1892
Pic diém:

Céc loai tuyén tring thudc phan ho Meloidogyninae, Ho
Heteroderidae. Di hinh sinh duc. Con céi trudng thanh hinh qua
le hoac hinh céu, nam sau trong mo ré. Puong kinh co thé
khoang 0.5-0.7 mm véi c¢d can d6i. Vulva & phia sau gan hau
mon. V4 cutin mau tring nhat, mong va phan dot. Kim hit ngan,
kitin hod trung binh. Ving dau kitin héa khong manh. Lo bai tiét
nim & phia trudc dén van diéu gitia va thuong gan goc kim hat.
Hai nhdnh sinh duc duge cudn gdp lai. Tring dugc dé bén ngoai
co thé vao khéi gelatin. Con duc hinh giun song ty do trong dat;
dai 1-2 mm; co thé thudng & dang xoin van 180" quanh truc co
thé khi ¢& dinh trong dung dich ¢& dinh néng. Kim hit khoe.
Ving ddu kitin héa manh. Dudi ngan, hinh cau. Gai giao céu

phat trién manh, khong ¢é canh duoi. Au tring (J2) c6 dang can
dgi hinh giun, dai khoang 0,40-0,50 mm. Kim hit va ving du
kitin hod y&u. Dubi hinh chép, phin cudi cua dudi thuong la
khoang trong véi chi€u dai khdc nhau.

Pic diém sinh hoc:

Hau hét cic loai clia giong nay tring ducc gilf lai bén trong
tdi gelatin nam ngoai co thé phmh rong cha con cdi. Khi no
thanh du tring cam nhiém (téi 2- J2) & trong dat. J2 xam nhap
vao ré vat chill va tao nén cdc t€ bao khong 16 phuc vu cho viéc
dinh dudng. Cdc t€ bao vé ré tao thanh ndt sin. Phan con lai ctia
vdng dau giéng v4i Heterodera, Globodera ngoai trit & hau hét
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cdc loai con cdi khong bi bung ra ngoai ré vi chiing dugc bao
quanh bang mé cla ndt sén.

Pa xdc dinh duoc 5 loai ky sinh & cay tréng Viét Nam.

KHOA DINH LOAI CAC LOAI TUYEN TRUNG THUQC
GIONG MELOIDOGYNE & VIET NAM

1{4) Cautao vung bén 1o rdng (& tAm huyét - perineal pattern).

2(3) Lo bai ti€t nam ngang vi tri goc kim hat.... M. cynariensis

3(2) Lo bai ti€t nim sau gdc kim hiit khoang cich bang 2.5

1an chiéu dai kim hiit..........coooveeeeeo ..M. javanica
4 (1) Khongco vung bén hoac viing bén khong rd rang.
5(6) L4 bai tiét ndm ngang vdi gée kim hat .......... M. incognita

6 (5) Lo bai tiét nam sau géc kim hit mot doan bang 1-2 ldn
chiéu dai kim hut.

7(8) L6 bai ti€t ndm sau géc kim hiit mot doan bing hoac hon
mot chit 1 lan chiéu dai kim hit... M. graminicola

8 (7) Lo bai tiét nam sau gOc kim hut mot khoang bang 2 ldn
chiéu dai clia né .. crressssenn sV @renaria

IL7. HO CRICONEMATIDAE THORNE, 1949

Tén dong vat:

Macroposthoniidae Skarbilovich, 1959
Hemicycliophoridae Skarbilovich, 1959
Madinematidae Khan, Chawla & Saha, 1975
Caloosiidae Siddiqi, 1980

Pic diém:

Tuyén triing thuoc lién ho Criconematoidea. T4t ci céc giai
doan au tring déu cé dang hinh giun: co thé ¢é kich thudce tir nhod
dén tuong doi I16n (c6 thé t6i 1.9 mm). Co thé con cdi ¢6 dang
cdi lap suong ngan dén hinh try. Vo cutin day, phan dét cutin rat
tho; vong cutin cha co thé ¢6 thé ¢é dang dao nguoc & phan
trude co thé. Cdu tric céc vong cutin rt da dang tir don gian dén
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‘phiic tap v6i dang thiy, dang khia hinh tai béo, dang vdy, gai
hodic tdm tron. Khong ¢6 ving bén dién hinh, nhung doi khi tao

“thanh cdc dudng zich zic (anastoma) trén vo cutin hoac 1a cac
dudng doc rit thay déi § céc loai khdc nhau. Ving moi thuong
tao thanh céc thity méi c6 hinh dang khéc nhau. Bén trong vung
méi dugc hod kitin rat manh. Kim hut rat phét trién, to va khoe,
phﬁn hinh nén luén dai hon phéan hinh try. Goc kim hit ¢d ddng
mo neo hodc nghiéng vé phia sau. Isthmus rat ngan, Thuc quan
tuyén tiéu giam, nho va cé dang qua 1&.

Con duc: Khong ¢6 kim hiit. Gai sinh duyc ¢6 hinh dang thay
ddi. Canh dudi khong c6 hoiic ¢6 & mifc do kha phat trien.

Au tring: Vo cutin véi nhu‘ng céu triic phu nhin chung nhur &
con cdi nhung trong mot s6 nhém ¢6 the khac. Céc cdu tric phu
hinh gai hoac dang vdy trén vong cutin, néu c6, duge sap x&p
thanh himg hang doc. Kim hut khong tiéu giam, ma & dang
chifc nang.

D4 x4c dinh duge 6 giong tuyén ting ngoai ky sinh thudc
ho Criconematidae trén hau hét cdc cdy an qua ¢ Viét Nam.

IL7.1. KHOA DINH LOAI CAC GIONG THUOC HO
CRICONEMATIDAE G VIET NAM

1(8) Vbcutinl Idp.
2(5) Vo cutin & au trung cé phﬁn phu phdt trién.
3(4) Vong cutin & con cdi trudng thanh nhan hodc hinh rang

' CUR ccuviereveerseeenemstesscoseeseesmesesessanssbnsmennasaesaesns s Criconema
4(3) Vong cutin ctia con cai trudng thanh c¢é phan phuy... Ogma
5(2) Vo cutin d au trung khong ¢é phan phu.
6 (7) Dau khéng c6 dang dia, g(‘im 1-2 vbng Canh ngoai vong

CUtIN PRANE ...vcvvceocecrcevtieceieirenennennnnn. CriCOREMEd G

7(6) Dau dang dia. Cdnh ngoal vong cutin co (,au tao rang cua
~.Discocriconeme o{lu

8(1) Vocutin2lép.
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9(10) Puoi hinh chép dai; nim gde kim hit hinh mo neo

............................................................ Hemicriconemoides
10(9) Puai hinh chép ngdn; ndm géc kim hit tron véi 2 canh
NEoAl VAt V€ Phid SaU ....ccoieriniieccecerc e Caloosia

072, GIONG HEMICRICONEMOIDES CHITWOOD &
BIRCHFIELD, 1957

Pic diém:

Cdc loan tuyén tring thuoc ho Criconematinae. Kich thuéc
co thé tir 0.29-0.67 mm. Co thé thudng cé dang map, thing, hoac
hoi cong vé phia bung. S6 lugng vong cutin ¢6 thé tir 51-164
vong. Vo cutin ¢b cdu tao 2 1dp, 1dp ngoai boc tuong doi sat véi
16p trong. Con cédi va du trung c6 dang hinh cdi lap suong vadi
nhimg vong cutin tho va tron; canh ngoai clia chiing khong
hudng vé phia sau. Viing moi kitin hod manh; vong moi (vong
dau tien) c6 thé quan sét rd hoac khong rd rang. Trén bé mat méi
khong c6 cdu tao thuy méi. Amphid ¢6 dang khe hep & trén vong
moi. Kim hit khoé, gée kim hiit hinh mo neo véi hai ¢anh ngoai
hudng vé phia trudc. Vulva ¢6 ciu tao don gidn va nim vé phia
sau co thé, thudng cé mang cutin che bén ngoai. Dudi ngén dang
chop hoac tron.

Con duc: Co thé hinh giun, di, hé tiéu hod tiéu giam, khong
c6 kim hit. Gai sinh duc dai va hoi cong. Trg gai ngan, khoé.
Hiém khi ¢6 canh dudi, néu c6 thi phat trién rat kém.

Au triing: C6 ciu tao vo cutin don (1 16p), phan dot rat tho;
trén moi vong cutin ¢é 6, 8, 10 hoac 12 vét soc hinh chép. Thiy
moi déi khi c6 nhung phat trién rat yéu.

Hién tai di xdc dinh 4 loai thudc giong nay ky sinh trén cac
cam, chanh, dita, ming ciu, chuéi, 6i, nhdn, du du, cay, héng
xiém, vai, budi & Viet Nam. '
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KHOA DINH LOAI CAC LOAI TUYEN TRUNG HAI LGP
VO THUOC GIONG HEMICRICONEMOIDES G VIET NAM
1(4) Kim hiit = 40-60 pm. Mang vulva c6 thé ¢ hoac khong.
2(1) Kim hit = 49-57 pm. C6 mang vulva .......... H. cocophilus
3(2) Kim hit = 41-43 pm. Khong c6 mang vulva

H. microdoratus
4(1) Kim hit = 60-82 pm. Khong c6 mang vulva.
5(6) Kim hit = 62-65 pm RTSTUROTRTROTRRROVBOVORN ¢ PO 1174l
6 (5) Kim huit = 67-82 I e H. mangiferae

11.7.3. GIONG CRICONEMELLA DE GRISE & LOOQF, 1965

Tén dong vat:

Macroposthonia apud Loof & De Grisse, 1967.
Criconemoides apud Loof & De Grisse, 1967,1973;
Raski & Golden 1966 Tarjan, 1966 ; Luc, 1970.
Xenocriconemella De Grisse & Loof, 1965.
Mesocriconema Andrassy, 1965.

Neocriconema Diab & Jenkins, 1965.

Madinema Khan, Chawla & Saha, 1976.
Seshadriella Darekar & Khan, 1981. :
Neobakernema (Ebsary 1981) Raski & luc, 1987.
Crossonemoides (Eroshenko, 1981) Raski & Luc, 1987.

Pac diém:

Cic loai tuyén trang thudc phan ho Criconematinae. Con
cai: Co thé c6 kich thuéc thay déi tir 0.2-1 mm. C6 ur 42-200
vong cutin. Mép sau cdc vong cutin nhdn hoac ring cua nho.
Hién tugng anastoma trén vo cutin c6 hodc khong. Céc thuy moi
gan giita ¢6 thé phdt tri¢n manh hodc khong, tham chi khong cé
trong mot s6 loai; ching tich biét hogc hop v6i nhau bang nhi¢u
kiéu. Cac vong cutin dau tién cd thé tiéu giam hodc chia thanh
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cdc tim. Vong cutin ddu khéng hudng nguge vé phia trudc.
Vulva dang kin hoac m&; méi truéc vulva cé thé ¢é thém phan
phu. Vagina thing hoic ¢é dang chit M nghiéng. Kim hit cé
chiéu dai tir 25-129 um, to, khée, han hitu manh va cong.
Thuc quan khodng 30% chiéu dai cla co thé. Dudi ¢é hinh
dang thay déi.

Au triing: Vong cutin ¢6 thé nhén hoac khia tai beo.

Con duc: Pudi c6 thé hinh tron dén hinh nén, c6 2-4 dLIcmg
bén, doi khi 3, ngoai I¢ 2. Canh duoi 16 rang, ngoai 1& khéng c6.

ba xdc dinh dugc 9 loai ky sinh trén cdc cay an qua & Viet
Nam.

KHOA DINH LOAI CAC LOAI THUOC GIONG
CRICONEMELLA O VIET NAM

1 (2) Kim hiit khodng 91-100 pm ........oeence....... C. macrodora
2 (1) Kim hiit nhoé hon 60 um.

3(4) L<030mm. Kim hit <40 pum.....covccrveeeeeenn... C. goodeyi
4 (3) Kich thudc co the va kim hiit 16n hon.

5(12) R < 100.

6(7) R=67-74. RV =3-5.......cccccceevene....C. sphaerocephala
7(6) R=76-100. RV =5-7.

8(9) MUt QUi trON ...ooeeeevei e O cHFvata
9 (8) MHit dudi dang thiy.

10(11) Mt dudi tao thanh 1-3 thiy.........ccocoooe.... C. magnifica
F1(10) Miit dudi tao thanh 4-5 thily.................cocovenee......C. ornata
12(5) S& vong co thé (R) nhd hon 100.

13(14) Kim hit =46-52 um ; RV =8-12__................C. onoensis

14(13) Kim hit = 53-60 pm ; RV = 6-9.

15(16) Phan trudc co thé hau nhur hinh try. Vulva dang mé
........................................................................... C. rustica

16(15) Phan trudc co thé hep manh vé phia ddu. Vulva dang
ONEZ. ot C. helica
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[L.7.4. GIONG DISCOCRICONEMELLA DE GRISSE & LOOF,
1965 - .

Tén dong vat:

" Neocriconema Diab & Jenkins, 1965
Mesocriconema Andrassy, 1965
Criconemoides apud Luc, 1970
Madinema Khan, Chawla & Saha, 1976
Acrozostyletron Orton Willtams, 1981

Pac diém:

C4c loai thuyén tring thuoc ho Criconematinae. Con cai: Co
thé ¢6 kich thudc co thé tir 0.2-0.43 mm. Toan bd co thé ¢b tr
64-174 vong cutin. Mép sau vong cutin nhan, hoac rang cua nho,
khong bao gidy mang cac dang vdy hoac gai. Vong cutin moi nhd
cao, huéng thing vé phia trudc tzo thanh dang dia, phan biét 10
rang v6i phdn con lai cia co thé. Pia moi ¢6 cdc thuy moi gan
giita hodc khong. Cdu tao anastoma trén vo cutin phé bign & cic
loai trong giong. Kim hit ¢é chiéu dai thay déi tix 37-113 pm,
thing hoac uon cong & nhimg loai ¢6 kim hit dai hon 65 pm.
Vulva m& hodc déng. Phin sau vulva tron hoac hinh chdp dai.
Puoi hinh chép ti hoac trdn, ¢6 tir 6-17 vong cutin.

Con duc: Vang dau hinh chép hodce ¢6 thém dia. Vung bén
¢4 2, 3 hodc 4 dudng. C6 cénh dudi nho hoidc khéng. Spicule dai
tir 15-24 um.

Au tring cdi (J4): Vong cutin hinh ring cua nho, khong c6
cac day doc cha vdy hoac gai trén vo cutin. :

C6 4 loai da duoc xédc dinh & cdy an qua Viét Nam.

. KHOA DINH LOAI CAC LOAI THUOC GIONG

DISCOCRICONEMELLA

1 (2). S6 vong trén ca thé: R = 160-163 ..o D. discolabia
2 (1). S&vong trén co thé: R < 120.

55



3 (4). Kim hit manh va cong, dai 88-106 um ....... D. retroversa
4 (3). Kim hit ddm va ngén hon 90 um.

5(6). L =270-320pm.Kim hit =72-83 pm.........D. theobromae
6(5). L =190-280um. Kim hit = 43-54 pm........... D. limitanea

I1.8. HO TYLENCHULIDAE SKARBILOVICH, 1947
Tén dong vat:
Paratylenchidae Thorne, 1949
Sphaeronematidae Raski & Sher, 1952

Meloidoderitidae Kirjanova & Pogosyan, 1973
Tylenchocriconematidae Raski & Siddiqi, 1975

Pac diém:

Tuyén tring thude lién ho Criconematoidea. Con céi: Co thé
thudmg cé kich thude nhé (urlr Tylenchocriconema dai téi 0.83
mm). Co thé thuén dai, phinh to & gilfa hoac dang béo phi nhu ct
khoai lang. Phan dét cutin nhd, trit & mot s6 loai co thé phinh
rong khong quan sit thdy phan dot cutin. Khong c6 phin phu
trén vO cutin (it 56 {t loai thuoéc Paratylenchus va
Meloidoderita). C6 ving bén dién hinh, trir mot s lodi c6 dang
trdn hoac phinh to. Kitin héa ving mdi yéu. Stylet manh nhung
16 rang vé6i kich thudc khdc nhau; mim goc stylet tron hodc vat
vé phia sau. Phin procorpus clia thuc quan phan héa thanh di¢u
giita hinh oval, ¢6 van co bén trong. Isthmus 15 rang. Di€u sau
dang hanh, ¢6 kich thuéc nhé dén trung binh.

Con duc: Stylet thodi hod hoac khong c6. Khong ¢6 canh
duoi (trir nhém Tylenchocriconema). Pudng bén tuong ty nhu &
con cal.

Au tring: Co thé dang thoi cén déi. Phan d6t cutin nho;
khong c¢6 phan phu trén vo cutin. Pudng bén nhu & con cii.
Stylet dang chitc nang (trlr giai doan IV & Paratylenchus).
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* Day 12 nhém ngoai ky sinh ré & hau hét thuc vat bac cao.

Ho nay bao gdm 3 phan ho, trong d6 gap 2 phan ho 'trén cac
cay an qua va cdy trong khac & Viét Nam.

11.8.1. PHAN HO TYLENCHULINAE SKARBILOVICH, 1947

Tén dong vat:

Sphaeronematinae Raski & Sher, 1952
Sphaeronematidae Raski & Sher, 1952
Meloidoderitidae Kirjanova & Pogosyan, 1973

Pac diém:

Tuyén tring thudc ho Tylenchulidae. 3 tat ca cdc giai doan
sy kitin héa viing moi gidm manh. Stylet n€u c6 thi ngin véi cic
niim gdc tron. Khodng cach 16 bai ti€t rat thay ddi tir dinh déu.
Hién tugng ludng hinh sinh duc thé hién rét rd.

Con céi: C6 dang béo phi, nim mot phan hoéc toan bo co thé
trong ré. Tuyén bai tiét rat phat trién dé ti€t ra thé gelatine chita
tring. Vulva nim xa vé phia sau gan mit duoi. Vach tl cung
thuong day lén v tao thanh mét bao nang (cyst) &
Meloidoderita. L& hau mon va rectum thudng khé thdy, doi khi
khong cé. Trimg dugc boc trong khoi gelatine.

Con duc: Co thé ¢6 dang giun dai. Stylet tiéu giam hoac
khong ¢6. Thyc quan tiéu giam. Dudi dai va khong c6 canh dudi.

Phan ho nay gém 5 giong: Tylenchulus, Sphaeronema,
Trophonema, Melododerita va Trophotylenchulus. & Vviet Nam
trén cAy 4n qua va céc cay tréng khéc chi méi gap 1 loai thudc
gidng Tylenchulus.

11.8.2. GIONG TYLENCHULUS COBB, 1913
Pac diém:
Tuyén tring thudoc ho Tylenchulinze. 3 con cai trudng

thanh. co thé ¢é dang ludi hiém: phan giita co thé tir diéu gilia
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dén vulva phinh to, con phan ddu va duéi thi thu nhé. Phin
sau vulva ngan, hep lai va cong vé phia bung vdi duoi tron t
& T. semipenetrans, con & hdu hét cac loai khic dudi cé dang
chép nhon. Cutin & phan ddu co thé phan d6t, nhung & phdn
phinh to ra thi nhan. G tat ca cic giai doan 16 bai tiét nim xa &
phén sau co thé trude vulva (cich dinh ddu 68-85% chiéu dai co
thé). Stylet rat phat trién v6i ndm géc stylet tron to, khoe. Thuc
quan véi diéu gitta phdt trién rét to. Hé sinh duc chi ¢6 mot
buéng trimg. Con duc c6 stylet manh va thuc quan tiéu giam.
Cénh duoi khong ¢6. Duéi dai, hinh chép.

Gap I loai & trén cdy cam, chanh & cdc tinh phia bic Viét
Nam.

11.8.3. PHAN HO PARATYLENCHINAE THORNE, 1949

Tén dong vat:

Paratylenchinae Thorne, 1949

Pac diém: ’

Tuyén tring thudc ho Tylenchulidae. Con c4i: Co thé thudng
¢4 kich thudc nhé, manh, chiéu dai khong vuot qud 0.5 mm.
Phan d6t cutin 13, khong the. Ving bén thudng véi 3-4 dudng.
Dau urdn, tit hodc c6 cic dang khic. Su kitin hod bén trong viing
moi yéu. Kim hit ¢6 kich thuéc rdt khdc nhau giita cdc loai
trong ging, tir 12 dén 110 um; phan chép stylet dai hon phan
than va goc. Phin procorpus clia thuc quan lién hop véi diéu
gitta & mic d6 khac nhau. Isthmus dai, manh. Diéu tuyén hoan
toan phan biét véi rudt. Spermatheca rit phét trién c6 hoic
khong chia tinh tring.

Con dyc: Co thé dang giun thuén dai. Céc co quan tiéu héa
hdu nhu tieu gidm: stylet ¢6 hodc khong, néu ¢6 thi sy pht trién
cla n6 ciing rat yéu: thuc quén tiéu giam manh. Gai glao cdu hoi
cong, khong ¢6 cdnh dudi (trir gidng Cucopaurus ¢6 cénh dudi
nhung phdt rién rat kém).
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Au trung: Hinh dang chung, giéng nhu con cdi nhung kim
it ngan hon (thi€u hoéc tiéu giarh manh & du tring tudi 4 1a giai
doan dauer).

11.8.4. GIONG PARATYLENCHUS MICOLETZKY, 1922

Tén dong vat:
Gracilacus Raski, 1962
Paratylenchoides Raski, 1973
Pic diém:

Tuyén tring thugc phin ho Paratylenchinae. Con cai: Kich
thuéc co thé nhd hon 0.5 mm. Co thé sau khi lam chét bang
nhiét va dinh hinh ¢6 dang thing hoic hoi cong vé phia bung,
dang chit C. Pau hinh chép hoac tron, véi 3-4 vong cutin rét
manh. Phasmid rdt khé nhin thdy. Viing bén thudmg c6 4 dudng.
Stylet kha phét trién, théng, dai 12-40 um. L bai tiét nim & vi
tri ngang vong than kinh hoac hoi 1ui vé phia trude diéu gita. Hé
sinh duc kiéu monodelphic-prodelphic. Buéng tring kéo dai vé
phia truéc co thé. Vulva & phia sau co thé. Duéi dai hinh nén véi
miit dudi nhon hodac ti.

Con duc: C6 thuc quan va stylet tiéu giam. Khoéng ¢6 cdnh
duoi.

Au tring: Hinh dang chung tuong tu nbu con céi. Stylet it
khi ¢6, néu ¢ thi kém phat trién va chi xudt hién & du tring
tudi 4.

G Viét Nam da xdc dinh 4 loai thudc giéng nay trén cic cay
an qua.

KHOA DINH LOAI CAC LOAI THUOC GIONG

PARATYLENCHUS
1 (4) L =320-380 pm; Kim hit = 11-23 um.
2(3) Kimhit=11-17 pm; V =83-84....ccccoevnvencc P similis
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3(2) Kimhiat=19-23 um; V=80-83......coervnn... P. nawadus
4 (1) L =180-300 pm; Kim hit = 22-28 um. -

5(6) V=69-81.Cétlrcung sau.......................... P. minusculus
6(5) V =81-84. Khong ¢ tr cung sau ................. P.arculatus
I1.9. BO APHELENCHIDA SIDDIQI, 1980

Pac diém:

Tuyén tring thuéc lién bo Aphelenchina. Co thé dang hinh
giun, hiém khi béo phi ngoai trit & mét s6 trudng hop ky sinh &
con tring. Kich thude rat khdc nhau, thudng tir 0.2-2.5 mm. Vb
cutin méng va thudng phan dot nhd. Ving bén ¢6 s6 dudng bén
thay doi, tir 0 dén trén 12 dudng bén. Ving ddu thuong thap,
tron, kitin héa y€u hoac trung binh va khong phan biét hoic
phan biét véi dudng vién co thé. C6 4 nhii gdn giita ddu va 6 nhd
moi ¢6 thé nhin thay dugc. Ld amphid dang oval ndm trén ving
moi, theo huéng lung ben. Kim hiit ¢ chidu dai thudng tir 10-20
um, cd biét rat dai, c6 thé 1én t6i 185 um; phan hinh nén thudng
ngén hon phin hinh try, nhung dai hon & nhimg nhém ngoai ky
sinh. Goc kim hit thudng 12 kém phdt trién hodc hoan toan
khong ¢6. Thuc quan gédm cé phén trude hinh tru hep, diéu giita
phat trién, c6 dang qua tru‘ng dén tron hoi vuong kich thude 16n;
chiéu rong ctia né thudng gan sdt thanh co thé. Van diéu gitra co
kich thude I6n hinh ludt li€ém. Thue quan tuyén kha phat trién,
dang thuy, bao pht 1én phan truée rudt vé phia lung; riéng giéng
Paraphelenchus c6 thuc quan tuyén rat nhé va hoan toan khong
tram lén rugt. Tat cd 16 d6 cha 3 thiy (bao gém ca 16 dé cla
tuyén thue qué’m ling) déu & bén trong diéu giita. Phan Isthmus
thucmg 1a ngan hoac khong cé. Ruét véi lumen ndi bat. Ruét
thang thudng 13 rd rang trir & mot s6 loai lien quan dé€n con tring
thi khong r6. Hau moén c6 dang mot khe nidt ngang rong va mot
moi nho ra ¢ phia truée, nhung chiing lai khong cé hoic thodi
hod ¢ mét s6 nhém ky sinh hoac lién quan dén cén triing.
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Con cai: Vi tri vulva thudng nam ¢ phia sau co thé & khoang
céch 60-98%, v6i cau tao c6 dang ctia mot khe ngang hoac trong
mot vai trudng hop cd biét ¢ dang 16 hinh oval (Aphelenchus).
Con cai ¢6 hé sinh duc kiéu monodelphic; budng tring thuong
kéo dai vé phia trude va doi khi gap lai. Tii chia tinh néu c6
nim trén truc co thé. Thudng ¢6 tli tr cung sau va ¢é chiic nang
giong nhir tdi chifa tinh.

Con duc: Co thé ¢6 cdu tao hinh thdi tuong ty nhu & con cdi
trir dac diém gidi tinh. C6 hé sinh duc la monoorchic, kéo dai.
Tinh tring Ién, ton, duge xép thanh mot hoac hai hang trong
ng din tinh. Gai sinh duc ¢6 dang nhu gai hoa hong vdi nhiing
phén phu nho ra tir géc hodc kéo dai va bet nhu & Aphelenchus
va Paraphelenchus. Trg gai (Gubernaculum) thutmg khong cé; &
mot s6 nhém cé nhung lai phat trién va kéo dai nhu &
Aphelenchus va Paraphelenchus. Canh duoi thuding 1a khong ¢4,
ngoai 1¢ ¢6 & gidng Aphelenchus véi canh dudi kiéu peloderan;
& mot s6 giong ¢6 thé ¢ "ndp cutin” & ving dudi. Thudng la cé
3 ¢ap nht dudi, nhung ¢iing ¢6 thé nho hon 12 2 hodc 16n hon 1a
5 cép.

Cac dai dién cua ho song chil yéu & trong dat, dinh dudng
bang nam, ky sinh & cdc phan trén mat dat clia thuc vat hoac ky
sinh ¢ con trung .

Hién nay bd Aphelenchida ¢6 7 ho. Maiu thu duge & Viét
Nam trén cic ciy an qua, cay rimg va ciy trong ¢6 dai dién clha
ca 7 ho nay nhung chi méi tap trung phan loai cic loai cia 3 ho
sau day: Aphelenchidae, Paraphelenchidae va Aphelenchoidae.

11.9.1. KHOA PINH LOAI CAC HO THUOC BO
APHELENCHIDA

1 (4) Ving ddu thap bang; stylet don gian, khong ¢4 nim goc.
Ving bén c6 6 dudng hoac nhicu hon. Puodi con cdi ti,
hinh chép ti, it khi c6 mucro trén madt duéi.
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2 (3) Dudi hinh tru hodc try chép véi mut dudi tron, ti; con
duc c¢6 cdnh duéi ki¢u peloderan 16i v&i 4 doi gan; con
cdi cé vulva dang 16 hinh oval; diéu sau cha thuc quan
dang thity phi 1én dau ruét vé phia hung .... Aphelenchidae

3(2) Dudi dang chép nhon; con duc khong cé canh duéi; con
cai ¢6 vulva dang khe ngang; thuc quan tuyén dang diéu,
phéan biét v&i rudt .....o......ccceveeene.e... Paraphelenchidac

4(1) Pdu cao, tron va luén phan biét véi dudng vién co thé;
stylet thudng ¢é niim gbc; viing bén cé < 4 dudng bén;
dudi thudng chép dén chop dai va mit dudi thuong co
mucro & dang don gian hodc phiic tap... Aphelenchoididae

[1.9.2. HO APHELENCHIDAE FUCHS, 1937 (STEINER, 1949)
Pic diém: '

Tuyén tring thudc lien ho Aphelenchoidoidea. Kim hiit
manh nho, thudng ¢6 niim goc hodc hoi phinh & goc. Con céi ¢6
tii tir cung sau vulva. Puéi hinh chdp, mit dudi nhon hoac hoi
tron va thuodng ¢é mucro kiéu don gian hoac phic tap. Spicule
dang d6i ¢6 dang gai hoa hong. Khong cé trg gai
{gubernaculum) va canh dudi.

Ho nay c6 8 gidng, trong do phan 16n s6 loai tap trung trong
giong Aphelenchoides. $ Viét Nam méi chi phan loai cdc loai
cua giéng nay.

11.9.3. GIONG APHELENCHOIDES FISCHER, 1894

Pic diém:

Tuyén triung thuoc phin ho Aphelenchoinae. Co thé ¢6 kich
thudc nhé dén trung binh (0.4-1.2 mm). Con cdi khi ¢6 dinh
bang nhiét thuong thing hoac hot cong vé phia bung trong khi
con duc cé dang ba-toong véi ving dudi nhon cong vé phia
bung. Vong cutin nhd. Ving bén thudng cé 4 dudng bén nhung
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ciing ¢6 trudng hop c6 2 hodc 3 duong bén. Ving dau thap,
thuong 14 c6 dang trdn va hoi phan biét véi dudng vién clia co
thé. C6 6 moi ¢6 kich thude giong nhau; khung déu kitin hoé
yéu. Kim hat manh, dai khodng 10-12 pm va luén nhé hon 20
pm; thudng cé goc kim hit hoac phan gdc kim hat hai phong
lén. Phan procorpus hinh tru; diéu gita hinh oval hoac hinh cau
v6i dia van hinh bén nguyét. Thuc quan tuyén dang thuy, kéo dai
va phit 1én ruot vé phia lung. Lo bai tiét c6 thé nam vé phia sau
hodc phia truéc cBia vong than kinh. Vulva nim & nifa sau cuia cg
thé & vi trf 60-75% chiéu dai clia co the; rat {t truong hgp nam
hén vé phia sau cla co thé. H sinh duc don kiéu monodelphic;
budng trimg dién hinb 1a kéo dai nhung ciing ¢4 trudng hop né
dugc gap lai. Cac nodn bao x&p thanh 1 hoac 2 ddy trong budng
trimg. Thudng c6 i tf cung sau va chia tinh trung nhung cing
¢6 trudng hop khong c¢6. Buoi hinh chép v6i mit dudi thay doi:
tron, th hoac hinh ngén tay, chia lam hai nhdnh hoic ¢6 miu
nhon & phia bung; mucro don hodc kép, dang sau ¢4 thé thay déi
hinh dang. Pudi con duc hinh méc cau cong manh vé phia bung
va tao thanh dang céi ba-toong dién hinh. Gai sinh duc (Spicule)
dang gai doi dinh vdi nhau hodc tdch riéng. Rostrum va apex
shudmg phat trién nhung ciing ¢6 thé hoan toan khong c6. Canh
duoi khong c6, thay vao d6 ¢6 3 cap nhd dudi dién hinh: mot cap
gdn hau mon, mot cap gan miit dudi va cap con lai & giifa.

& Viéet Nam di ghi nhan dugc 23 loai thuyén trung thudc
giong Aphelenchoides ky sinh trén cdy rau, cay luong thuc va
cdy 4n qua

KHOA PINH LOAI CAC LOAI THUOC GIONG
APHELENCHOIDES THUGNG GAP 6 VIET NAM
1(2) Duoi khong c6 mucro hoac phén phu o mit dudi
et AL helicus
2 (1) Pudi c6 mucro hodc phan phu khic & miit dudi.
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3 (16) Duoi véi mucro phiic tap hoac phan phu & muit dubi.

4(5) Trén miit dudi c6 2 mau dusi khong bing nhau
S OOV A. bicaudatus

5(4) Duobi cé mucro phiic tap

6 (11) ‘Budng triing véi nhiéu diy nodn bao. Viing bén ¢6 dudng

bén.
7(8) Ti cung sau khong 16n hon 1 lan dudng kinh co thé tai
VUIVE e A. s:dd:qz
8 (7) Tl cung sau khong 16n hon 3 lan dudng kinh co thé tai
vulva,

9 (10) L& bai ti€t sau vong than kinh (& vi tri canh sau vdng thin
kinh). Vong dau hoi phan biét v6i co thé nhung khong

108 TONG .o, A. goodeyi
10 (9) Lb bai ti€t ndm ngang hodc truée vong than kinh. Vaéng
ddu phan biét v6i co thé, doi khi loe rong.......... A. bessey,s

11(6) Budng tritng v6i 1-2 ddy nodn bao.
12(13) Buéng trimg vé6i 2 day nodn bao (doi khi & vung phén
chia ¢6 4 day) Tir cung sau khong 16n hon I lan dudng

kinh co thé tai vulva ..........coeeoeeeeveereee, A. siddigr
13(12) Buéng trimg 1 ddy nodn bao (déi khi & viing phan chia c6
2 day).
14(15) Tir cung sau bang 2 lan chiéu rong co thé tai vulva. Ving
bénco 2 dusng bén...........ooeve . A. asterocaudatus
15(14) Tt cung sau bang 3 14n chiéu rong co thé tai vulva. Ving
bén c6 4 dudng bén ..o, A. coffeae

16 (3) Dudi c6 mucro don gian.

17(38) Mucro nam vé phia bung hoic hucng vé phia bung,

18(27) Mucro c6 dang t& map, khong cé hinh kim.

19(20) Buong trimg véi 2 ddy nodn bao. Tir cung sau 16n hon
mot 1 1dn dudng kinh co thé tai vulva................. A. dubius

20(19) Budng trimg véi 1 diy nodn bao (d6i khi & viing phan
chia ¢6 2 day). Tlr cung sau I6n hon | lan dudng kinh co
thé tai vulva.
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21(22) Tir cung sau nhéd hon hodc bangl,5 lan dudng kinh co the
tai vulva. Duéi dai bang 4 l1dn chiéu edng ca thé tai hau
 MON e .. A. ductylocercus

22(21) Tt cung sau khong nho hcm hoac bang 2 lan duong kinh
co thé tai vulva.

23(26) Vung bén c6 3 duong.

24(25) Duobi dai bang 2 1an chiéu rong cd thé tai hau mon

' . WA sacchari

25(24) Du01 dm bang 3 5 lan chieu rong co the ldl hau mon

e AL cOmposticolla

26(23) Vimg bén cé 4 duf)’ng A saprophylus

27(18) Duéi hinh kim.

28(31) Tir cung sau nhd hon hodc bang! ldn dudng kinh co thé
tai vulva.

29(30) Budng tritng ngan, khéng vuon téi thuc quan tuyén
........................................................................... A. curiolis

30(31) Buéng triing dai, vuon 1di thyc quan tuyén hodc phu lén

tuyén thuc quan.. s WAL mivialis
31(28) Tir cung sau lon ho'n hoac bang 2 lﬁn duo‘ng kinh co thé
tai vulva.
32(33) Tu cung sau bang 4 14n dudng kinh cd thé tai vulva.
Budng trimg dai vuon tdi diéu giifa................ A. orientalis
33(32) Tir cung sau 16n hon hoac bing 2-3 lin dudng kinh co thé
tai vulva.

34(35) T cung sau bang khodng 2 lin dudng kinh co thé tai
vulva. Budng trimg khéng vuon téi tuyén thuc quan
.............................................................................. A. cyrtus

35(34) T cung sau khoang 3 lan duomg kinh co thé tai vulva.
Budng trimg gdn vuon t6i tuyén thue quan.

36(37) Vung bén ¢ 3 dudng bén ....c..ccovcnrevvcvccnee AL Indicus
37(36) Ving bén ¢ 4 dudng bén ... AL brassicae
38(17) Mucro ndm & giita dudi. .

39(40) Khong co tlt cung sau........o.cceveneee AL chamelocephalty

40(39) C6 ur cung sau.
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41(42) Tir cung sau dai khoang 8 l4n dudng kinh co thé tai vulva
.................................................................. ‘s AL fragariae

42(41) T cung sau dai 3-4 1an chiéu rong co thé tai vulva.

43(44) L. = 0.49 mm. Chiéu dai dusi bing 2 l4n chiéu réng co

thé tai hau mon... . .. A. singhi
44(43)L = 0.63-0.86 mim. Chleu dal du01 3 2 4 Ian chleu rong
co thé tai haumén......... SSTUSURUR A. paranechaleos

I1.10. BO DORYLAIMIDA PEARSE, 1941

I1.10.1. HO LONGIDORIDAE THORNE, 1935

Pac diém

Tuyén tring thudc lién bo Dorylaimoidea. Co thé thudng c6
kich thudc rdt 16n, tir 1.5 mm dén 12 mm. Vé cutin nhin. Viing
dau tron, néi 1i€p hoac tich bist véi dudng vién co thé. Ving
moi vét 6 +10 nhi dau. Lé amphid ¢6 dang 16 nhé dén khe niit
ngang tho; amphid ¢d kich thudc 16n, dang wii hodc dang ban
dap. Trén vo cutin thuomg ¢6 cdc dai ben véi 1 - 3 hang 16 bén
cba co thé. Trén bé mat co thé thudng ¢6 chubi 16 co thé & mat
lung va bung. Kim hit gém 2 phfin dién hinh: odontostyle rat
dai, marh va odontophore kéo dai vé phia sau; tan cing loe réng
- hodc khong; doéi khi tao thanh 3 géc 15 rang. Doan noi gilta
cheilostome va kim styletomodaeum dugc dinh dau béi vong
dan kim hit dugc kitin héa manh, chiing thay déi vi tri tir gdn
ving moi cho dén gan géc clia odontostyle. Thuc quan ¢é 2
phin: phan phia trudc hep hinh 6ng va phan phia sau ngén hinh
tru ¢6 chifa tam van theo chiéu doc. C6 3 nhan tuyén thuc quan:
1 tuyén lung va 2 tuyén gan bung bén. Vi tri clia vulva & con cii
thay d6i tr phia trude cho dén nita sau cia co thé. Hé sinh duc
pho bién kiéu amphldelphlc dién hinh véi 2 budng trimg phat
tri€n can di vé 2 phia ctia vulva vi duoc gap lai; ¢6 thé ta kiéu
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pseudomonodelphic khi buong trimg trude ticu giam nhung van
nhin thay hoac mono-opisthodelphic khi chi cé: budng trimg phia
sau phat trién. Trong to cung mét s6 loai clla cdc giong
Xiphinema va Xiphidorus c6 chira nhiing cau tric Kitin hoa kbéc
nhau dang ring hoac gai gén vao vich trong lumen va hudng vé
phia vulva; ciu tric nay lién quan dén thanh tr cung day len va
co vong bao ngoai; cdu tric phan héa ndy goi la co quan Z, cé
chiic nang déng md tr cung. Gai sinh duc thuong i6n, ki€u
dorylaimid v6i 2 méanh phu bén. Nhd sinh duc c6 dang tig cap
& gin hiu mon va sau d6 13 mot chudi clia tir 1 dén 20 cap nht
bung. Dudi ¢6 hinh dang thay ddi nhung thudng giong nhau
trong moi gidi tinh. :

Ho niy bao gém mét s6 giong sau: Longidorus,
Longidoroides, Paralongidorus, Xiphinema va Xiphidorus. Céc
loai da dugc phat hién trén cay an qua, cay luong thuc va cay
hoang dai & Viét Nam thuoc 3 giong Longidorus,
Paralongidorus va Xiphinema.

KHOA DINH LOAI CAC GIONG THUQC HO
LONGIDORIDAE G VIET NAM

I (2) Amphid cé dang pheu vong dan nam phia sau
odontostyle; phin sau ctia odontostyle cé dang chac ba;
phan sau ctia odontophore phinh rong tao thanh "num
goc”. ... Xiphinema

2() Amphld cd dang pheu hoac dang tii; vong dan nam phld
trudc ciia odontostyle; phan sau clia odontObtylc don gian,
khong c¢6 dang chac ba v6i phén sau cta odontophore

khong phinh réng.
3(4) Amphid c6 dang tii, 16 amphid dang 16..........Longidorus
4(3) Amphid cé dang phéu.........n, Paralongidorus
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11.10.2. GIONG LONGIDORUS MICOLETZKY, 1922 (FILIPJEV,
1934) ' '
Tén dong vat:
Neolongidorus Khan, 1987
Brevinema Stegarescu, 1980

Pac diém:

Tuyén tring thudc ho Longidoridae. Co thé thudmg ¢6 kich
thude dai dén rit dai (3 mm dén trén 10 mm) va manh. Hinh
dang thay déi tir hoi thing cho dén dang hinh chit C khi ¢& dinh
bang nhiét. Cdc dai (chord) bén réng va ¢ 1 hoic 2 hang 16 bén
cla co thé. Viing ddu tron, noi tieép hoic phan biét véi dudng
vién cla co thé. Cic moi hgp lai vt nhau; cdc nhd cam gidc
thudng dugc xép theo cong thiic 6 + 10. L6 amphid ¢6 dang 16
nhd, khé nhin thdy; than ciia amphid c6 dang tdi. Odontostyle
kéo dai, dang kim khéng dugc kitin héa manh. Vong dan kim
it ¢6 cau tao don gian thong thudng nam phia trudc, trong gidi
han bing 2 lan chiéu rong dau; déi khi ciing ¢ thé lui vé phia
sau t6i 40% chiéu dai cha odontostyle. Cdu triic noi giita
odontostyle vai odontophore don gian. Phian odontophore dai
bang 2/3 ctta odontostyle, duge kitin héa khd manh, khong co su
phinh réng & géc. He sinh duc cdi ki€u amphidelphic, véi 2
budng tring gap lai sau viing phan chia. Puéi ngin, cong 161 vé
mit lung. Mt dudi tron i hodc tron rong. Ving dudi cé mot s6
doi 16 duoi. He sinh duc duc ¢é 2 tinh hoan déi xiing nhau, trong
dé tinh hoan sau thudng gap; ca 2 tinh hoan déu chap lai véi mot
&ng dan tinh. Gai sinh duc (Spicule) dang déi, khoe va cong vé
mat bung. Phin nhi phu sinh duc gom 1 d6i nha sit huyét sinh
duc (6 mét s6 loai ¢ 2 hoac 3 doi) cing véi hang loat nha gifta
bung trai dai vé phia trudc (c6 thé dén 20 nhi xép thanh 1 diy
hoic déi khi 2 day. Duéi con dyc c6 hinh thai tuong ty nhu ciu
tao dudi cua con cdi.
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(5 Viét Nam mdi chinh thic gap 1 loai thudc gidng nay I\
mot s6 cAy cam, budi lau nam la tuyén tring ngoai ky sinh
Longidorus elongatus.

[1.10.3. GIONG XIPHINEMA COBB, 1913
Pac diém:

Tuyén tring thuoc ho Longidoridae. Co thé ¢ kich thudc
dai (1.5-6 mm), tuong d6i map hon so v6i cac giong khéc cung
ho. Co thé sau xu 1y nhiét thuong c6 dang thing hodc cong vé
phia bung nhu chit C md hoac hoi xoan. Dai bén (Chord) rong
véi 1-2 day 16 bén. Vung ddu tron, khong tach biét hoic hai
phan biét véi dudng vién co thé. L3 amphid dang khe rong. Than
amphid (fovea) c6 dang cai phéu hodc cai ban dap. Phan goc cua
odontostyle noi ti€p gidp vot odontophore cd ddng cai xién
(fork); phan odontophore phat trién manh véi phan goc phinh to
lén tao thanh 3 nim g6c kim hut. Hé sinh duc thay déi, thudng
¢6 ciu tao ki€u amphldelphlc déi ximg qua 16 vulva véi 2 budng
tring dang gip; & mot s6 loai ¢6 16 vulva nam vé phia truéc,
trong trudng hgp d6 budng tring phia trude tiéu giam khong cé
chirc nang hodc hoan toan khong cd, chi con mét buéng tring
nam vé phla sau vulva, kiéu mono-ospithodelphic. Hinh dang va
chiéu dai cha duoi rat thay ddi & cdc loai, tir hinh bdn cau ngan
¢6 hodc khong ¢6 miit dudi dang ngén, hink chop ngan dén chop
dai véi mit duoi hinh chop dén duéi dang soi chi. Hé sinh duc
duc gdm 2 tinh hoan nim d&i dién nhau. Giai giao cau dang doéi,
khoe.Vimg dusi gdm 1 doi nhi phu sinh dyc st 16 hau mon
(anus) v chd gidn doan, ti€p theo la mét day 161 7 nhd bung.
Puéi & con duc gidng nhir con céi.

Hién tai da xdc dinh duge 8 loai thudc giong Xiphinema ky
sinh & ciy &n qud, cay luong thyc, cay lam nghiép va ciy hoang
dai Viét Nam.
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KHOA DINH LOAI CAC LOAI THUOC GIONG
XIPHINEMA G CAY AN QUA VA CAY TRONG KHAC
3 VIETNAM
I'(4) He sinh duc c6 I budng tning. Tan ciing duéi c¢6 m4u 1én

. dang ngdn tay.

2(3) Kim hit = 143-175 pm; ¢’ = 1.5-2.2............. X radicicola

3(2) Kim hit = 170-233 pni; ¢’ = 0.65-09.......... X brasiliense

4 (1) He sinh duc ¢6 hai budng tnimg. Puoi khong c6 ma.

5(6) Buodng trimg trude tiéu gidm. Duoi rat dai, dang chi
................................................................ X longicaudatum

6 (5) Buong trimg tru6c phat trién. Dusi khong dang soi chi.

7(8) Duoi dai v&i miit dusi ti tron; ¢ = 15-19; ¢’ =4.8-8.1;

V=27-35 e e X insigne
8 (7)  Dubi hinh chép; L = 1.6-2.38 mm: ¢ = 32-9].
9 (10) Duoi dang chép dai, ¢>=2.2-3.1 oo X elongatum
10(9) Duoi dang chép ngan, ¢’ < 2.
LTICE2) €' = 1.6-0.8 o X americanum
12(11) ¢’ <1,6 ,
13(14) & < L, L €2 MM e X diffusum
14(13) ¢’ = 1-1,5, L = 1,8-2.6 MMeevrrooooo X brevicolle

lll. SINH HOC VA SINH THAI HOC TUYEN TRUNG KY
SINH THUC VAT

Su hi€u biét vé cdc chiic nang sinh hoc cha cic co thé séng
khéng ngimg dugc nang cao va hoan thién khi ma cé dirge sy
hi€u biét co ban cia hinh dang, cu tric va chiic nang cua cic
don vi phan loai hién hine. Hinh thii hoc thuc & khéng nhimg
chi c6 muc dich 12 hoan thién vé co ban nhitg hiéu biét cha
khoa hoc vé co thé s6ng ma con déng gop tich cuc cho sinh hoc
hién dai ¢ nhimg khia canh ¢6 lién quan dén hinh thai hoc. Néu
khong ¢6 sur hiéu bict vé hinh thdi hoc thi & khong thé tién hanh
cdc nghién ciiu, phan loai va dinh loai duge cdc quan x3 tuyén
tring ky sinh thuc vat néi riéng va tuyén triing néi chung.
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Mot trong nhiing déng gop quan trong cua by mon hinh thai
hoc trong tuyén tring hoc 1a lam sdng té ve tinh chat tuong dong
ciing nguén géc va tinh déng chic ciing chic nang. Hinh thai
hoc so sanh di cho thdy ban chat tu nhién va nguyén thuy cla
cdc cdu triic clia co thé song dan dén nhiing bién déi quan trong
trong rhan thite vé ngudn géc va méi quan he ho hang cta nhiéu
nhém tuyén tring. Cic nghién cifu vé so sdnh cau tric mat trude
co thé tuyén tring & Enoplida di cho phép cic nha khoa hoc
hidu biét ding hon vé nguén gdc va tinh tuong déng cda kicu
cdu tric xoang miéng & cdc lodi tuyén trung thudc bo
Tylenchida. Vi vay, hinh thai hoc so sanh van s€ la mon hoc co
s& v co ban trong nghién cdu vé phuong phap ludn trong sinh
hoc va né luon luon ton tai va nhit quén véi thuc te duge guan
sat nham duy tri, phdt trién va md ra nhitng chan trdi mdéi, nhiing
linh vuc méi trong nghién ctu sinh hoc.

IIL1. SU SINH SAN CUA TUYEN TRUNG

Tuyén triung ky sinh thuc vat thudng sinh san hitu tinh va
sinh sdn phan tinh (amphigonous), c6 con duc, con cdi riéng biét
va dé trimg (oviparous hoac oxotokia), trimg dugc dé va phdt
trién ben ngoai co thé. Tritng duge thu tinh bang tinh trung chia
trong i chita tinh ndm & phan dau budng tring. noi ti€p gidp
gita dng din tring va tir cung hoac do6i véi cdc dang chi ¢6
budng trimg don thi tinh triing thudng ducc gilt & ti tr cung sau.
Mic dir hién tugng sinh sin ngoai (exotokia) van dugc xem la rat
phd bién & tuyén tring, song hién tuong sinh san bén trong
(endotokia) ciing doi khi xdy ra. Khi vo triing khong duoc hinh
thanh trong qua trinh tao thanh phoéi va du tring van duoc gift lai
bén trong tir cung cho dén liic d¢ ra ngoai dugc goi la hién tuong
dé con.

Kiéu sinh san pho bi€én nhat & tuyép trung la sinh san hitu
tinh bét budc (amphimitic) hay con goi la song phoi. nghia la su
sinh san phai do su két hop cta 2 t€ bao sinh san duc va cat.
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Kiéu sinh san dom tinh (parthenogeneis) duge coi 14 kiéu sinh
san phé bien thit 2 & tuyén tring va kidu sinh san nay rat dic
trung va chi phé bién & céc loai tuyén tring ky sinh thuc vat: cé
3 ki€u khdc nhau cha kiéu sinh san don tinh la:

. Sinh sin tu giao giam phan (meiotic automixis); dung dé
chi qud trinh sinh san xdy ra khi bé sung nhiém sic thé luéng
bo1 duge phuc héi & giai doan nodn bio dugc giam bang su 6
hop cia thé cuc thit 2 véi trimg tién nhan.

2. Sinh san don tinh gidm phan (meiotic parthenogenesis):
d€ chi qud trinh sinh san ma trong d6 su ti€p hop xdy ra va gidm
s0 luong nhiém séc thé xuat hién & pha tién gidm nhiém dau tién.
S6 lugng nhi€m sic thé soma (ludng boi, tif bdi..) dugce phuc héi
biang cdch nhan doi nhiém sic thé & giai doan phén ky cuéi 1an
1, lic ndy khong c6 su phan chia kiéu giam phan lan 2.

3. Sinh san don tinh nguyén phan (mitotic parthenogeneis):
dugc dung dé chi qud trinh sinh sin xay ra khong cé sy ghép doi
cla cdc nhiém sic thé tuong déng & tién ky va do d6 s6 lugng
nhiém séc thé soma dugc giir nguyén. Két qud l1a sy hinh thanh
thé phan cyc thi nhat va nodn bao don boi tién nhan; tir thoi
diém ndy qud trinh phat trién phoi xay ra binh thuong.

Tuyén tring ky sinh thyc vat thudng cé kiu sinh san don
tinh hodc luéng tinh, khéng bao gidy sinh sin vé tinh, Trong céc
loai tuyén tring c¢6 sy hién dién cfa con duc, ty l& duc-cdi
thudng khéng can bang 13 phé bién va xu huéng chung la tang ty
l¢ cat khi qudn thé phai chiu sifc ép clia moéi truong. O mot s6
tuyén tring ky sinh di dong tang theo mua (nhu Prarylenchus
Spp-) tring duoc dé ra va thudng dugc né ngay lap wic, con cdi
¢6 thé sGng sau khi ngimg dé, trong khi d6 cac loai tuyén triing
bao nang cdi Heterodera spp- s€ chét khi thanh thuc hoan roan.

O da s6 tuyé€n trung ky sinh thuc vat, trimg duge dé timg qua
ra ngoai dat hoac vao trong mo thuc vat, nhung déi v6i nhém né1
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ky sinh ¢§ dinh thi tuyén tring cdi dé hang loat vao mot tiii
gelatin do né tu tiét ra khi dé tring; & cdc loai tuyén trung thudc
gidng Heterodera tring dugc gilf lai bén trong co thé me va con
cdi tao thinh mét cdi boc chita tring (cyst). C6 the coi tii trimg
va cyst 1 cac cdu tao tién hoa dé bao vé tring khoi cdc diéu kién
bat Igi ciia moi trudng. Thong thudng con cdi dé trimg, nhung
trong mot s3 truong hop trimg té thé nd bén trong co thé ciia con
céi va thuong thi con me s& chét sau d6. Cho dén khi trudng
thanh, &u tring thudng ¢6 ciu tao hinh thdi gidng nhw con cdi
truémg thanh ngoai tri chua c6 hé sinh duc va su khdc nhau vé 50
do ciing nhu ty I& cdc phdn cha co thé. D6i véi mot vai nhom
tuyén tring, tai mot giai doan phat tri€n nhat dinh, du tring cd
kha nang khdng lai nhitng 4p luc clia moéi trudng va co kha nang
van dong va di chuyén manh hon cdc giai doan khéc. Au trung &
giai doan nay dac biét c6 kha ning phdt tdn va ching c6 thé t6n
tai trong diéu kién khéng c6 vat chii, va duge goi 1a giai doan
cam nhiém cla tuyén trung Ky sinh.

I11.2. SINH HOC TUYEN TRUNG
1.2.1. VONG bJI

Tuyén tring thudng c6 vong doi bao goém 6 giai doan la: gial
doan d4u tring khong phan héa, 4 giai doan au trung (J1-J4) va
giai doan truéng thanh. O 16p tuyén trung Adenophorea au tring
twéi 1 n& ra tir triing, con & tuyén tring thudce 16p Secementea,
cdc loai tuyén trang ky sinh thuc vat bo Tylenchida, 4u tring
tudi 1 phat trién trong tring va khi nd ra ngodi la au tring tuéi 2.
Vong doi ¢6 thé thay déi tir it hon 5 ngdy nhu & mot so
Neotylenchids hoac dén mét nam va lau hon nhu & mot s6 loai
tuyén tring ho Longidoridae. Sy khdc nhau nay dugc giai thich
boi cdc dac tinh sinb hoc: anh hudng co ban cua nhi¢t do va chat
lugng chat nén nhu mot nguén cung cip thiic an (6i tuyén trung.
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Céc chu ky phat trién cla hdu hét cac quan thé tuyén tring trong
dat va su phdt trién cla ré cay chil déu c6 su xen ké cdc thé he.
Mot s6 nhu tuyén trung Anguina tritici va Subanguina
calamagrostis bat ddu vong ddi clia ching nhu mét nhém néi bat
va cdc qud trinh téch biét thong qua méi giai doan phat trién véi
mot phan nhé xen ké the he.

Céc loai tuyén tring thec vat nhu Rotylenchulus reniformis
va Meloidogyne incognita ¢6 thé nd ty do trong nuéc & nhiét do
thich hop. Tuy nhién, ty Ié nd cia trimg s& tang lén déng ké khi
¢6 mat cia mot vat chi. Mét s& loai khdc nhu tuyén tring bao
nang dnh vang Globodera rostochiensis can tin hiéu chuyén biét
cila vat cht méi nd, mot s6 loai tuyén tring khéc lai c6 thé trai
qua mot giai doan ngh dai trong tritng nhw tuyén tring bao nang
Heterodera avenae, tuyén trung sin ré Meloidogyne naasi
(Evans, 1987). Tham chi su ¢6 mat tu nhién cia mot foai chat
héa hoc dugc tiét ra tir cay dau than da kich thich sy né trimg
cla Heterodera glycines (Masamune ef al., 1982), tuy nhién sy
kich thich chuyén héa hay va co ché hoat dong ctia ching nhu
th€ nao & trong dit cho dén nay khoa hoc con chua xdc dinh
dugc.

I11.2.2. SU LOT XAC

G hau hét cdc lodi tuyén tring ky sinh, qué trinh 16t xdc
thudng x4y ra qua 4 lan, trudc khi thanh tuyén tring & giai doan
truong thanh. Tuy nhién, trong mét s6 truong hop & mot s6
nhém tuyén tring ¢ vong doi ngan chi qua 3 14n 16t xdc. O loai
tuyén trung Deladenus siricidicola, con trudng thanh khong 16t
xdc duoc coi la trudng hop ngoai le. Tuy vay day khong phat 1a
su 16t xdc that ma la su thich nghi chuyén hod véi doi song ky
sinh clia tuyén tring & ong duc gb. Con céi trudng thanh lot lGp
v0 cutin cla lan 10t xdc cudi ciing va 16p ha bi duoc 16 ra s& phat
trién thanh tiém mao, ¢é chiic nang hap phu truc tiép chat dinh
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dudng tir huyét tuong cua vat chil. Su thiéu v cutin con lam cho
con cai sinh truéng khong binh thuong. '

O céc loai tuyén trung thudc bo Tylenchida va Diplogasterida,
{ix tring nd ra du tring tudi 2 1a rét phé bién. Hién c6 2 qud trinh
1ot xdc khdc nhau da dugc téng két: 10t toan bd vo cutin vé tat
ca céc 16p bi rii bd va mot qua trinh khéc 12 chi 1ot phan bicu bi
clia vé cutin trong khi cac 16p khdc thi bi tan. Trudc khi 1ot bo
hosc hod tan cac 16p cutin chuyén biét thi cac 1p biéu bi mdi
dugc phan 16p hoan chinh.

Sy 1ot xdc lam tach biét timg giai doan tif du tring tudi 1 cho
dén giai doan trudng thanh & tat ca tuyén tring Ky sinh duoc tom
tt nhur sau: (i) su bong, téch v0 cutin tir phan ha bi; (11) tao thanh
vo cutin va (i) béc 16p vé cil. Bird, 1983 da phat hién rng khoi
lugng ting trudng cba tuyén tring truong thanh Rotylenchulus
reniformis 1a 17-19% thap hon so vl khoi luwong cha ching 6 J2.
G Pratylenchus projectus s¥ tang khoi luong nay phu thudc vao
chat kich thich ctia vat chli cho sy 1ot x4c.

Tuyén triing k¥ sinh thuc vat thuoc ho Longidoridae van git
lai dang hinh chi trong sut vong doi clia chiing, con & cac loai
tuyén tring bo Tylenchida thi ¢6 thé c6 mot s6 bién thii trong
céc giai doan 4u tring va & tudi truéng thanh. Mac dit hau hét
cdc loai tuyén tring k¢ sinh thudc bo nay van gilt co thé dang
chi song & mot 6 loai noi ky sinh quan trong, do dé thich nghi
véi moi trudng song, con cal phinh ra & giai doan J2 va ti€p tuc
phinh lén thanh hinh cau, hinh qua chanh 8 giai doan truong
thanh, dai dién l1a cdc loai thudc giong Meloidogyne va
Heterodera.

11.2.3. DINH DUSNG CUA TUYEN TRUNG

Tuyén triung ky sinh thyc vat dinh dutng bang mot co quan
chuyén héa 1a kim hat (stylet), day 1a mot cai ong réng ma qua
dé cdc chat men tiéu hod (proteaza, pectinaza v.v.) {iét tir tuy€n
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thuc quan tiém vao trong cdc t€ bao thuc vat va lam tan céc
thanh t€ bao, tao diéu kién dé tuyén tring dé dang hit cdc chat
dinh dudng cén thiét tr cay chi vio co thé ching. Cic men tiéu
hod (enzym) c6 thé 1iéu héa mot phan t€ bao chat trude khi tidu
héa beén trong co thé tuyén trung, din t6i sy hinh thanh cdc diém
dinh dudng chuyén hoa tai viing tuyén tring ky sinh.

Da phén tuyén tring thuc vat ky sinh & cdc phan dudi mat
dat, ngoai mét it nhom ky sinh chuyén héa & phan trén mar dat
ctia thuc vat. Tap tinh dinh dudng clia tuyén trang thudng duoc
mo ta nhu ngoai hoac néi ky sinh, & méi pham trli trén lai duge
chia ra: ky sinh di chuyén va ky sinh tai ché. Ngoai ra mot khai
niém nifa 12 ban noi ky sinh va ngoai ky sinh. Thuc t€, tuyén
tring ngoai ky sinh ¢ thé dinh dudng biéu bi hoac cic mé & siu
hon, phu thudc vao chiéu dai kim hit va cdc yéu t6 khéc, mac di
co the clia chiing van nim ngodi co thé thye vat, Tuyén tring noi
ky sinh xam nhip toan b co thé vio bén trong mo. Trong ré
thuc vat, hiu hét cdc loai néi ky sinh di chuyén dinh dudng &
phén tru bi, mac dit ¢6 mdt vai loai thudc giong Pratylenchus cé
thé xam nhap vao phia sau noi bi va tham chi sau hon vao nhimng
mo da hod g6. Ciéc loai tuyén tring k¢ sinh di chuyén thudng
gdy nén vét thuong din dén sy hoai tir (necrosis) mo thuc vt
xung quanh di¢ém dinh dudng cla ching. Tuyén tring dinh
dudng 14 thudmg dinh dudng mo thit 14 va c6 thé theo kiéu ngoai
hoac néi ky sinh (Aphelenchoides spp.). Tuyén triing ndi k¥ sinh
tai ch6 va mot vai loat tuyén trung ngoai ky sinh dinh dudng sau
sif dung cdc enzyme clia minh tao ra su phat trién cta cic viing
dinh dudng chuyén héa & cic mo bén canh téi mo trung tru, hoa
tan cdc thanh mo, € bao va tao ra cdc t€ bao khéng 16 nhiéu nhan.

1.2.4. PHAN UNG CUA CAY CHU

Phan (ng cua cay chu trude su xam hai cla tuyén trimg duge
the hién tir man cim dén khang chiu, tham chi "mién dich” trudc
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st k¥ sinh clia cac loai tuyén trung. Thuc chat cac phan ng cua
cay chd lién quan tryc ti€p dén kha ning sinh san clia tuyén tring
bén trong ky chii. Céc loai tuyén tring k¥ sinh & cic phan phia
trén mat dat ctia cay trong déu c6 thé gay ra su hinh thanh cac loai
u déc trung & nhiéu bo phan khéc nhau trén cay chit nhu 14, thén,
r&, dot... Mot sG loai tuyén tring ky sinh & cdc phdn du6i mat dat
ciing c6 thé gay ra mot s& hign tugng tuong ty ¢ thuc vat nhu qua
trinh sin ré do tuyén trung Meloidogyne spp. gy nén.

Hién tuong cong ¢d ré va gdy ngang than lia nudc & khu vuc
DPong Nam A con duge goi 1a bénh tiem dot san (ufra) do tuyén
tring Ditylenchus angustus ky sinh gy ra. Hién tugng ré lua
xodn sii do tuyén tring Meloidogine graminicola 1a hién tugng
dic trung & ré lda nude. Tuy nhién. phai nhin nhan rang, hdu hét
céc loai tuyén tring ky sinh & phan ré dudi mat dat thuong gay ra
nhitng triéu chimg bénh khong chuyén hoa. (3 nhiéu loai tuyén
tring k¥ sinh thyc vat quan trong, sy bién déi di truyén trong moi
quan hé qua lai v6i vat chi tao ra cdc chiing sinh hoc (biotype) va
¢ thé dugc tach thanh cdc bac dudi loai riéng.

Su bién déi nay con gay ra mot s6 van dé kho khan cho cac
nha tao gi6ng cay tréng trong nd lyc tao ra cac gidng cay trong
chdng chiu tuyén tring trén co s cac dac trung cha mdi quan hé¢
giita tuyén trung véi cay cho.

[iL2.5. DI CHUYEN VA PHAT TAN CUA TUYEN TRUNG

D6i v6i tit ca cac loai tuyén tring ky sinh thuc vat, cic giai
doan di chuyén chinh ciia ching thudng duge thyc hién & trong
dat. V6i tat ca tuyén tring thuc vat, vong doi cta ching ¢6 it
nhat mot giai doan di chuyén dugc. Sir van dong cla tuyén tring
duoc tao ra bing céc song 1éch pha clia céc cd co gidn & mat phia
[ung va mat phia bung dén dén chuyén dong ubn khic ngoan
ngoto giong kiéu réng hon la ki€u ran. Tuy nhién & cdc loai
tuyén tring thudc ho Criconematidae cac séng nay dugc tao ra
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cung mot pha vi vay su van chuyen ctia né tuong ty kiéu giun dat
di chuyén. Kha nang van déng cia tuyén trung thuee vat g trong
dat rat han ché, chiing chi ¢6 thé di chuyén tir mét vai mét dén
5-7 cm trong mét nam. Tuy nhién, mot s& nhém tuyén triing noi
ky sinh di chuyén lai ¢6 kh& nang di chuyén nhanh trong moé
thuc vat. Tuyén trang ky sinh thuc vat thudng c6 biéu hién cham
chap, 16 d6 hon 12 tuyén tring an vi khuan. Nhin chung, kha
nang van dong cla tuyén tring trong dat phu thudc phan I6n vao
cau tric co gidi cia dat; kha nang di chuyén cia chiing nhanh
hon khi chiéu dai co thé cha chiing bing khoang 3 1an dudng
kinh ctia cdc hat dat (Nicholas, 1954) Ban chat ciia tuyén tring
la dong vat nuée nén su di chuyén ca chiing & trong dat thuc ra
1a trong pha nuéc va bi dnh hudng bang do 4m va ciu tric cia
dat (kich thuéc hat, ciu tric, do 4m, do doc, luong mua, do Ién
chat cla dat...).

Tuyén tring thuc vét c6 thé dugc din du bing cic sin phim
trao doi chal trong dat canh téc hodc cic khoang chat khic duge
ti€t ra tir ré, tuy nhién loai chdt dan dy dac biét ny ciing da duge
xdc dinh. Tuyén tring dinh dudng 1é c6 thé van déng dén céc
dinh ré nhu cic di€m xam nhap (Meloidogyne spp.), dén céc mo
non & xa hon vé phia sau cta ré& (Pratylenchus spp.), hoic dén
cdc mo6 gia (Helichotylenchus dihystera). Nhiét do va khi
carbonic dugc xem nhu la ¢6 kha nang hdp din tuyén tring thuc
vt trong viéc lam ting su chénh léch néng d6. Thong thudng ré
chita cac chat dinh dudng hoic tiét ra cic doc t6 khdc nhau cé
anh huéng dén sy dan du hoic xua dudi tuyén tring ky sinh.

Kha nang phat tdn cha tuyén tring ma thuc chat 13 1a sy di
chuyén thu dong & cu ly dai ¢6 thé Xay ra bang nhiéu con dudng
khdc nhau nhu hoat ddng canh tdc clia ngudi hoac cdc yéu to tu
nhién gay ra nhu su van chuyén dat hoac cdc phan ciia thuc vat
dd bi nhiém tuyén tring, bang cic mdy méc, cdng cu néng
nghiép, bang ngudi, dong vat hoac bang gié. nuéc, .v.v... C6 Suf
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khdc nhau néi bat vé€ thanh phan loai tuyén triing & cdc cay trong
dang phat trién trong mét viing ¢4 khi hau dac trung gidng nhau.
Su gidéng nhau cia cdy trong vuot qud gidi han ty nhién do hoat
dong clia con ngudi gay ra su xdo tron dén tuyén tring thue vat
(Niblack, 1989, Norton, 1978). Ngoai ra, tuyén tring cé thé
duge mang trong rudt.cua chudt, chim hodc cac dong vat khdc.
Su phit tan 12 hién twong tu-nhién va khé tranh khoéi. Tuy nhién,
né cé thé s& dugc han ché bing cdc bién phdp nghiép vu nhu
kiém dich thuc vat, .v.v...

IIL3. SINH THAT HOC QUAN THE TUYEN TRUNG

Tuyén tring 14 déng vat da bao ¢6 sd luong nhiéu nhat trén
hanh tinh. Trong cac hé sinh thai nong nghiép mat do cua tuyén
tring ¢6 thé dat t6i s6 lugng ca thé 30 triegw/m’. Tuyén triing
dugc tim thay & khap moi mién khdc nhau trén trdi dét, & nhimg
noi duge tao nén bdi c¢b cay, dat va cdc sinh vat khdc nhu 1a
nhimg nguoén séng. R6 rang cdc don vi cua tuyén tring ky sinh
thuc vat thuoc cdc nhém dinh duéng hodc cdc nhém ky sinh.
khdc nhau ¢é anh huong dén san xudt néng nghiép vuot qué cic
tic dong tryc ti€p do su ky sinh va cac phuong thic ky sinh gay
ra. Cic loai tuyén tring ky sinh gay bénh thyc vat v cic méi
quan hé qua lai giita ching véi céc cay trong quan trong vé mat
kinh t€ luén 1a tam di€m clia cdc nha tuyén trung hoc va cic nha
bao vé thuce vat thé gidi. Su han ché vé mat phan loai ciing sé 1a
han ché va anh huéng dén cic nghién ciiu sinh théi hoc.

Mat khac, su han ché trong cdc nghién citu sinh hoc va sinh
théi hoc 1a do cic quy trinh thu mau va tach loc mau tuyén triing
méc di dd duge chimg minh la t6t nhung van gay khoé khan cho
cac nghién ctru. DU van con ¢6 cdc han ché€ nhu di ndi & trén,
song cac nghién ciiu sinh thdi tuyén (riing ky sinh thuc vat da c6
nhiéu tién bd nhdy vot trong vong mot thip ky qua. Dic biét, s
van dung todn hoc va sinh hoc phén tir vao sinh thdi hoc di lam
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thay déi vé chat so véi cac nghlén ciiu ¢6 dién trong cac linh vuc
truyén théng.

Dé ban doc c6 thé cé khdi niém ban ddu vé sinh thai hoc
tuyén trung, chuong nay s€ so luge gi6i thiéu cic vin dé dai
cuong cua sinh thdi hoc quan thé vi kha nang tng dung ctia né.

Bdng 1. Anh huong cda cdc.yéu t6' moi trudng lén tuyén tring

ky sinh thuc vit

[. Céc yé&u td vo sinh
A. Dia hinh, canh quan
1. B$ cao
2. Do doc cha dat
3. D6 phoi sdng
4. Tinh chét b€ mat dat
B. Moi trudng dat
1. b6 dm
- Luong mua
~ Luong tuyét
- Thodt nudc bé mat
- Ap sudt tham thau
- Suong
2. Nhiét do
- Nhiét dd trung binh
- Nhiét d¢ qua nguomg
- Thai gian qud ngudng
- Téng nhiét
3. Khong khi
4. D6 x0p cla dat
5. Cau tric dat
6. pH va phéan v6 co
7. Phan hitu co
8. D6 thodng khi
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II. Céc y€u t8 sinh hoc

A. Cay chit
1. Mitc d¢ thich hop
2. Di€m sinh dudng c6 sin
B. Tuyén triing ky sinh
1. Vong dai
2. Heé s6 sinh san
3. Co ch€ ton tai
4. Ty 1¢é giGi tinh
5. Kha nang gay nhiém
C. Hoat ddng clia con ngudi
1. Ché d6 canh tac
- Ché dé tudi nudc
- Luan va xen canh
- Cac giong chéng chiu
- Thuéc hod hoc
2. Che d6 duy tri bao tén
D. Céc sinh vat khac
I. Nam
2. Vi khuédn
3. Tuyén tring
4. Virus va cic loai lién quan
3. Con tring va ve bét
6. Cac dong vat khac



Nghién ciu sinh thdi hoc cia tuyén trung ky sinh thuc vat la
nghién citu cic m6i quan hé qua lai gilta tuyén ttling véi cac y€u
t6 sinh vat va khong sinh vat, trong dé su téc déng qua lai giita
céc loai tuyén triing thuc vat véi cdc cay trong c6 y nghia kinh té
quan trong nhat. Sinh thai hoc quﬁn thé bao gém quén thé loai va
méi quan hé tuong hé véi cdc yéu t6 moi trudng va ching chiu
str chi phoi phu thudc vao cac mdi quan hé ludng phan trong mot
quin x4, quan thé twyén tring. Quén xa tuyén trung nghié¢n ctu
phé dinh tinh, nghia la danh sach céc loai dugc xac dinh lién
quan vGi mot thuc vat chui dén phan tich dinh lugng. Sinh thai
hoc guan xa glal quyét nhitng van dé lién quan dén moét hodc
nhiéu quan thé tuyén tring trong maét thoi gian cu thé.

I11.3.1. ANH HUBNG CUA MOI TRUONG LEN QUAN THE
TUYEN TRUNG

Céc yéu t6 méi trudng bao gom cdc yéu 16 sinh hoc (biotic)
va khong sinh hoc (abiotig) déu téc dong dén dinh tinh hodc dinh
luong clia mot quén thé tuyén tring & cdc cdp do khdc nhau. Mot
s& yéu té chinh anh hudng dén phan bS va bién dong quan thé
tuyén tring thuc vat dugc tém tit & bang 1. Mot s6 it cic yéu 16
mic dir ¢é thé duoc minh hoa 1a c¢é anh hucmg dén tuyén tring,
trong d6 ¢6 nhilng yéu 16 don doc hodc t6ng hop, c6 thé hoac
khong thé tdc dong 1én mot-quin thé tuyén trung. Trén thuc (€,
chi ¢6 mot vai yéu t 1 quan trong hon so v6i cdc yéu t6 khéac va
ching c¢6 thé dugc xac dinh lién quan dén mot loai nao do trong
nhimg hoan canh khac nhau. Mot t6 hop bat ky clia cdc y€u t6 ¢6
thé 1am thay d6i kha nang tim ki€m noi & cho mot lodi hoac tao
thanh nhitg binh phong han ché s6 luong cha cac loai c6 mat
trong mét quin xa cla tuyén trung ky sinh. Cay chi bao gio
ciing 12 mot yéu 6 co ban anh hudng dén tuyén tring. Cac yéu
t6 sinh hoc khéac nhu bénh, loai k¥ sinh, an thit, dai dién cho mot
linh vuc nghién cliu c6 thé cung cap nhimg pham vi rong I6n cho
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~cac nghién cu vé sinh thai hoc quin thé. Trong cdc yéu 16
khong sinh hoc c6 vai tro diéu khién cic quan thé tuyén tring thi
nhiét do va d9 4m 12 nhitng yéu t6 quan trong nhat. Mat do tuyén
trung thay déi theo thi gian, theo diéu kién dinh dudng va cau
tric do déc clia ddt va anh hudng cia dat lén quén thé tuyén
trung cé thé 12 truc tiép hay gian tiép. '

II1.3.2. PHAN BO CUA TUYEN TRING TRONG TU NHIEN

Phdn bd’ dia Iy: Nhig loai tuyén tring ¢6 phé cay chi rat
rong va dugc phat hién trén tat ca cic chau luc cla thé giéi thi
got la loai toan cdu (cosmopolitan). Nhiing loai nay thuong la
nhimg dang nguyén thily trong cdc taxon ma chiing khong tao
nén cac co ché ky sinh chuyén héa, hoac khong bién déi chuyén
héa vé mat hinh thdi. Tuy nhién, mét s6 loai tuyén triing ky sinh
thuc vat chuyén héa cao nhu c4c loai gay san ré M. javanica dic
trung bang phd vat cha rat rong, chiing k¥ sinh trén hon 750 loai
cay trong khac nhau va .6 phan bd rat rong tai cdc viing nhiét
d6i va & nhiét déi cla the gidi. Trong $6 d6, mét s6 loai lai bi han
ché ve phan bo dia ly bing didu kién moéi trudng va chiing dac
trung theo cac ving dija Iy khi hau khdc nhau. Vi du nhwr
Meloidogyne incognita 1a tuyén tring sdn ré chuyén ky sinh cay
tréng & Nam bdn cdu va viing nhiét déi va M. hapla 13 loai tuyén
tring sdn ré phuong Béc, c6 xu huéng phé bién & Bac M¥ va cac
cdy trong cla viing han déi. Cic loai tuyén tring ky sinh mang
truyén vius thuéc ho Trichodoridae cling dac trung theo cdc viing
phan b6 dia ly, trong d6 ca 2 gidng Monotrichodorus va
Allotrichodorus chi phan bs & moét vai nudc thugc Nam M. Mot
s6 loai chi phan bé theo dac diém cau tao co gidi cha dat nhu loai
Belonolaimus longicaudatus c6 dién phan bs rat rong & USA
nhung chi han ché€ trong dat chda 80-90% c4t. Cac lodi tuyén
trung khdc ciing c6 thé phan ba theo nhitng mé hinh khac va c6
thé theo mia bdi nhitng nguyéen nhan con chua duoc 13m sdng to.
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Phan b6 dia diém: Quan the tuyén trang ¢ the thay ddi sy
phan bg theo khong gian 3 chiéu qua nhing thot gian khédce nhau.
Su thay doi theo mot chiéu c6 thé phan chi€u hodc khong phan
chiéu dén cac chiéu khdc. Vi du, quén thé loai Belonolaimus
longicaudatus dugc thu & do sau 5-15 cm cho thay c6 su dao
dong mat do quan the 16n theo thoi gian, trong khi d6 mat do ctia
loai nay ¢ do sau 25-50 cm lai t6 ra tuong ddi 6n dinh (Barker e
al., 1969). O nhimg noi trong cdy thanh hang thi tuyén tring
thudng phan bd theo chiéu dai ctia dai canh téc. Phan b6 theo
chiéu ngang chi su phan b6 bén trong gitra cdc day.

Phan bé chiéu ngang: L3 nhing mo hinh phan b6 co ban:
déng nhat, ngu nhién va thudng tao thanh timg dim. Phan b6
timg dam 12 kiéu phan b rt phé bign & tuyén tring ky sinh thuc
vat. Nguyén nhan cha viéc tao thanh phan bo dam gom: (a) sy
xay ra cac sai khac dinh tinh trong cic cay chit, din dén mot vai
phin hap dén va giau dinh dudng hon cdc phan khac; (b) tning
dugc san xuat thanh tmg kh6i & tuyén tring ky sinh tai chd; (€)
su sinhi san cha mot sO thé hé bing mot s6 tuyén trang c6 vong
ddi ngén xay ra trong diéu kién ngudn thic an déi dao & mot so
sinh canh nhat dinh ma khong ¢6 & nhimg noi khéc; (d) su canh
tranh giita cdc khu hé khic qhau va khu heé vi sinh vat vé nguon
thitc &n va khong gian sinh t6n: (€) su han ché bang céc yéu to
moi truong tai chd nhu ; () ché do canh tac trong cdc he sinh
thai nong nghiép c6 thé lam giam s6 lugng clia mot s& lodl nay
va tang s6 lugng céc loai khac.

Kiéu phan b6 chiéu ngang cing c6 thé thay doi theo thdl
gian. Ngay trong mot cénh déng, mot loai, s6 luong tuyén trung
ciing bién ddi rat rong theo céc thuc vat tham chi theo mot bén
ciia mot cay tréng so voi bén khac. Sy phan bd cia tuyén tring
thudmg 12 mot dé thi lech hudng dueng, trong d6 cic quin thé
i6n nhat xdy ra & twong déi it miu trong khi & hau hét cic mAu
khéc chi chita mot luong it tuyén tring. Day la cdp do cao cla sif
bién déi, didu ndy cé thé dén dén sy tinh todn s6 lugng quan thé
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tuyén trung khé khan va khong chinh xdc. Budng cong léch nay
¢6é anh hudng trdm trong cho su du dodn tdc hdi cla tuyén tring
khi s6 liéu khong chinh xac lién quan véi sy thiét hai cha cly
trong qua nhimg thai gian khidc nhau. Céc bién dong vé s6 lugng
cla tuyén tring ky sinh c¢6 thé sit dung dé mo ta phan b6 theo
chiéu ngang cla cdc quin thé tuyén tring va gidp lam gidm di
moi nguy co trén ¢o s& xdc dinh thiét hai cla cay tréng va xéc
dinh quan thé tuyén tring.

Phan bé tam thoi: Cdc quan thé tuyén tring rat it khi duy tri
dugc su én dinh trong mot thoi gian dai. Mot vai quin thé dat
dén dinh cao sém theo mua va sau d6 suy giam mot cach bat ngd
hoac tir tir trong khi mét s6 quan thé khdc lai tang s lugng trong
sudt ca miia vu va chi bi han ché khi nguén dinh dudng suy giam
bang cdc yéu & vat 1y, hoa hoc clia méi trudng hodc bang sy
canh tranh, bing su an thit cta cdc nhém dong vat khac trong
dat. Mot vai loai tuyén trung thuc vat nhu Xiphinema,
Longidorus ¢6 ddi s6ng lau va mat d¢ cla chiing c6 thé thay déi
khong dang ké trong suét cd mot nam. Su khac nhau trong phan
b6 tam thdi c6 thé phan dnh sur khac nhau vén c6 clia cdc loai
tuyén tring, hodc ciling ¢ thé ¢6 lién quan véi su thay déi mia
vé mat dinh tinh hoac dinh lugng cla thuc vat hoac cé hai. Diéu
nay cho phép cac loai ky sinh ré thuc vat ¢6 thé chung séng lién
ti€p va c6 thé thyc hién cdc nghién ciu vé sy canh tranh ctia
tuyén trung. Yeates et al., 1985 da xdc dinh dugec m6 hinh phan
b& lién tuc va phan b bd sung cha cédc loai thugc cac gidng
Meloidogyne, Heterodera va Prarylenchus & trén cay c0 sa truc
trang khi thu mau trong thdi gian vai ba thdng theo dinh ky 3
tuan I 1dn. Schmidt & Lewis, 1979 ciing tim ra nhitmg méi quan
hé tuong tu nhu vay d6i véi tuyén tring: Hoplolaimus,
Meloidogyne va Scutelonema G cay bong.

Phdn bd thing ding: Trong cdc hé sinh thai nong nghiép, s6
luong 16n wyén trung k¥ sinh thue vat duge tim thay cha yéu &
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16p ddt canh tac bé mat tir 15 - 20 cm. Tuy nhién mot vai loai ¢6
thé tim thay & do sau 240 cm (Raski et al., 1965). C6 nhiéu loai
tuyén tring duoc phan bo theo phan tding & trong dat nhur
Criconemella xenoplax dugc tim thay ¢ d¢ sdu 1 m & ré cdy dao,
trong khi d6 C. ornata duge im thdy hiu nhu & do sdu trén 15
cm & cay lac (Barker, 1982). Su phan b6 clia ré thuc vat c6 thé
anh hudng dén sy phan bo cha tuyén trung ky sinh nhung khong
" phai 12 yéu t& duy nhat. Hinh dang che bong cha cac cay cam,
chanh c6 thé 1am thay déi nhiét do cha dat so v6i nhing cay
khong che béng, két qua 12 Radopholus similis phan bé gan be
mat & khu vuc duge che béng hon la & khu vuc khong duge che
bong, tham chi su phong phu ciia ré hién dién trong ca hal
trudmg hop (Reynolds & O' Bannon, 1963).

Su di chuyén thing ding c6 thé bi dnh hudng chi yéu bang
phiét do, do am va sy phan bd cia ré. Tuy phién sy di chuyén
theo kidu ndy thudng chi la tam thoi. Ngoai ra, sy thay d8i moi
trudng & cdc mirc do khic nhau theo thoi gian tao ra cic noi &
hdp dan hon cfing 12 nhilng yéu 16 can duge xem xét. Tuy nhién
trong bdt ky mot nghién ciiu nao vé sy di chuyén cua tuyén triing
céc k¥ thuat thuc hién can phai dugc kiém tra mot cach cén than
va bao dam rang cac k&t luan dua ra 1a khong dua trén yéu 18
nhén tao vé mat phuong phdp. Khong nghi ngd vé su van chuyén
khodng céch gin cla tuyén tring mac du ching minh vé sy di
chuyén ciia tuyén tring trong dat 1a kho thyc hién.

1L3.3. VE DIA DONG VAT HOC CUA TUYEN TRUNG
Trong qua trinh tién hod cua minh, ciing nhuy 14t ca cdc sinh
vat khéc, tuyén tring cling trai qua sy hinh thanh céc loai, phat
trién va diét vong. Cac qud trinh nay dd dugc nghién clu twong
dsi k§ vé mat dia dong vat hoc. Mic di mot phan cia cdc
nghién ciii dia dong vat hoc thudng duge ding dé kiém tra su
phan b6 rong va mo hinh héa su phan b6 theo thoi gian. Cic
nghién citu truyén thong thuong bao gbém: quan hé noi &, sy tang
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giam qudn thé, sy tén tai, cdu tnic tudi va hién tugng phan bd
theo cdc dia phuong giong nhau vé mat dia 1¥ tu nhién. Céc khia
canh dia phuong 14 rat quan trong trong viéc danh gia sy phéan bd
trdi rong cha tuyén triing. Hién tai c6 thé con tuong d6i sdm dé
c6 thé tién hanh nhiéu hon nita cdc nghién ctu phan bé theo
viing hodc todn cau ¢lta tuyén trung va tim hiéu nhimg nguyén
nhan tdc dong dén su phéan-bs d6, nhung da bat dau c¢é nhing
cong trinh tién hanh nghién cifu theo huéng nay. Nha tuyén
trung hoc Boag et al., 1985 da tim thay cac loai tuyén tring lién
quan dén phan b toan cdu va ¢ thé duge sit dung dé nhén biét
céc quin thé nhé clia cdc loai tuyén tring ky sinh mang truyén
virus. Nhimg két qua nghién citu nay ciing da chitng minh kha
nang c6 thé sit dung céc thong tin nhir vy cho viéc danh gia ban
chdt cha phan b6 dia dong vat. Cic nha tuyén tring hoc My§
trong mot vai bang d xuét ban cdc danh sich tdng thé clia tuyén
trung thuc vat & cic bang tuong Ung, trong dé ¢6 nhiing bang da
dugc khao sdt nghién citu k¥ vao loai nhat trén thé gidi. Tuy
nhién danh séch nay ciing chi & mic d¢ t6i thi€u va tinh cip nhat
cha né van con rat han ché.

Nghién cifu vé phian bé cla tuyén tring va nguyén nhan cia
cla su phan b& dé cé thé dé ra cdc gidi phap tranh duge sy lan
truyén cia tuyén trung va gép phan cho coéng tac hoach dinh cdc
he sinh thdi noéng nghiép. M6 hinh vé€ su phan bg cha tuyén tring
c6 thé cho thdy dau 1a cdc luc can tv nhién, bao gém cdc gidi
han nhu: bién, nii cao, séng ngdi va anh hudng cla thoi ti€t nhu
thé nao dén viéc han ché st lan truyén cla cdc lodi. Nghién cifu
phan bé theo dia dong vat hoc ¢6 thé cho phép du dodn mét lodi
nito d6 clia mot khu hé tuyén tring nhiét déi c6 thé khong trd
thanh mot loai duoc xdc dinh & vi do cao, tham chi ngay ca khi
nd dugc du nhap.

Mot vai vi du vé phian bo cua loai Rorvlenchulus reniformis
va mot s loai cha Xiphinema da ching minh diéu néi & trén. Cic
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van dé vé phan loai hoc thuc € ciing gép phdn lam phiic tap
nhiéu van dé trong nghién ctu phan bo rong cla tuyén trung ky
sinh. Vi du nhu: Helicotylenchus dihystera dugc thu thap tu
déng co & lowa 1a khong gidng nhu ching duoc thu thip tf cdy
ngod & Nam My. Su biét lap vé mat dia 1y cé thé da gop phén loai
bo céc dong gen trong cdc quéan thé tuyén tring c6 lién quan nao
d6 va 13 mot trong nhimg 1y do quan trong nhat d¢ hinh thanh
loai. Cic yéu t6 khong sinh hoc mang tinh dia phuong ciing da
duge chimg minh 12 t5t cha cay chl vé mat bi€n d4i hinh thdi da
din dén nhimng thay déi hinh thdi qua cdc qud trinh tién héa nbu
mot su chon loc tu nhién va bién ddi di truyén. Su thay ddi hinh
thai & mic do nho din dén viéc hinh thanh cdc dang sinh thai
hoac dang dia 1y. Cudi cling moét s6 bi€n ddi nay c6 thé tién héa
va hinh thanh loai mdi.

[[L3.4. KHA NANG TON TAI CUA TUYEN TRUNG

Trong qud trinh phit trién, c6 rat nhiéu loai tuyén trang da bi
tuyét ching va nhiéu 16ai khic dang c6 nguy ¢d tuyét chung do
noi & bi phd hity hodc do héa chat dugc sit dung rong rai trong
nong nghiép. Céc quan thé nhd mang tinh dia phuong thudng cé
nguy co bi tuyét ching nhiéu hon so véi cic quén thé 16n, trir khi
kha nang song s6t cho phép chiing ¢6 the ton tai duge. Quy trinh
luan canh va tréng cic cdy trong c6 kha nang chéng chiu hoidc
khéng tuyén tring c6 thé 1am suy gidm mot quin thé tuyén trung
trong cac diéu kien thd nhudng va khi hau cla dia phuong. Kha
ndng t6n tai cha tuyén tring déi véi nhing thay ddi bat loi cua
moi trudng 12 rit khéc nhau, trong d6 mot vai loai ¢d kha nang ton
tai t6t hon nhiing loai khéc. Nhimg tuyén trung ¢6 vong doi dai
thudng t8n tai 16t hon mic di s6 lugng cia ching 6 thé it hon.

Tuyén tring ky sinh thyc vat c6 kha nang ton tai trudc
nhimg diéu kién bat loi bang trang thai nghi (tiém sinh) hoac
trang thai phét trién. Trang thdi nghi dugc tao ra bang nhitng
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diéu kién moi trudng bat loi; nghi tam thoi 13 su thay déi dao
ngugc do tdc dong cita nhimg thay déi dot ngét clia moi trudng;
nghi bat bugc 1 mot giai doan séng chuyén héa can phai ¢6 sur
tic dong cia cdc diéu kién moi truong chuyén hoa. Sy nghi
théng thudng khong duge coi nhu 13 mot gial doan cua sy phat
trién. Vat chii ciing ¢ thé anh hudéng dén sut t6n tai cia tuyén
tring. Koenning et al., 1985 nhan thay ring su t6n tai cla
Pratylenchus brachyurus trong mua dong ¢ dat dugc bao pha
bang lda my kém hon trong dat bi b6 hoang va nhu vay sir tdn tai
qua dong dd duge bao toan vé& mat d9. Trang thai dimg ciing
gitng nhu trang thdi nghi nhung ¢6 thé 1a tam théi hoac bit budc,
né khic véi trang thii nghi bing cic yéu to ndi tai chiu trich
nhi¢m cho trang théi nghi trong su phat trién ctia tuyén tring. Hau
hét tuyén tring thuc vat duge biét thé hien trang théi dimg trong
ring (Meloidogyne, Heterodera va cic loii lien quan).

II1.3.5. BIEN DONG QUAN THE

Bién dong quin thé’la mot khdi niém ding dé chi su thay ddi
vé 58 luong, phan b6, twéi, ty 1& giéi tinh va tap tinh ciia quan thé
tuyén tring theo thoi gian va khong gian, dugc x4c dinh bing
cdc dfic tinh v6n ¢6 clia céc c4 thé trong mot quan thé, c6 quan
hé gian tiép vdi cdc diéu kién moi trudng nhu nguén thite an va
quan hé qua lai giita cdc tic nhan sinh hoc. Su bign déi trong
quan thé thudng 12 cao néu mot y&u 65 mét do nao dé c6 vai trd
dén sy di€u hda quin thé c6 hodc khong x&y ra. Quén thé tuyén
tring thue vat dugc dac trung bing tap tinh tao thanh tip doan.
Tuy nhién, cdc pham trit nay Ia khong mang tinh chat loai trir 14n
nhau va ¢6 xu huéng sir dung t6t nhat khi so sanh bén trong hon
la gilta cdc nhém phan loal (Yeates, 1987).

Mat d6 cia tuyén tring vé mit 1dng thé hoac chia ra timg
giai doan 1a s tuong tuyén tring thu thap dugce trong nghién citu
quan thé. Sy gidm mat do thé hién bing su giam kha nang sinh
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san, kha nang t6n tai, ty 1& sinh trudng, hoac si khong van dong
1a sur phan héi nghich; cdn nguoc lai 1a sy phén hoi thuan. Ngoai
ra, & tuyén triing ky sinh thuc vt, trang thdi bénh tram trong cua
thuc vat ¢é thé xay ra déi voi tuyén tring gy bénh thuc vat
(Meloidogyne). Tuyén trung thuc vat thudng khong huy diét
nguén dinh dudng cia ching. Cic quéan thé clia ching v6i mat
d6 khong xéc dinh hoic mat do doc lap duge dicu khién bing
céc yéu 6 khac nhu cdc yéu 8 khéng sinh hoc hay khd ning
mAn cam cta vat chii hoac tdng hop cua cé hai yéu 16 néi trén.

Mic dit s6 lugng tuyén tring dugc sir dung phd bién nhét
trong phan tich vé d¢ phong phii ciia tuyén tring trong cac quén
thé va quén x4, viéc st dung sinh khdi nhu mot he s6 quén thé
thudmg 6 ra nhay cam va thoa man hon. Sinh khéi nhin chung
dugc x4c dinh nhu téng khoi lugng clia vat chat song va dugc
trinh bay nhu mot lugng chét séng trén mot don vi khoi lugng
chat nén hoac moét don vi dién tich cha noi sinh séng. Khéi
luong tuyén tring dugc tinh todn dé dang khi ¢6 sy hién dién
phong phti clia quan thé va gid tri sinh khéi cia tuyén trung duge
thé hién trén dién tich bé mat (m*). Ngay nay dé tinh todn sinh
khéi tuyén tring thudng duge tinh theo cong thic cua Andrassy
nhu sau:

Sinh khéi (ng) = W? x L = (16 x 100.000)

Véi : - W 12 chiéu réng nhét cta co thé (um);

- L 14 chiéu dai co thé (mm).

Su thé hién khac nhau vé sy thay déi qudn thé c6 the lién
quan dén cdc thong s6 duge sit dung khic nhau vé mat do tuyén
tring thyc t€ hodc sinh khoi clia chiing. Sinh khéi ¢6 thé khong
thay d6i tuyén tinh véi sy phong phi clla tuyén tring.

Duncan & Freckman (1982) ciing da tim thay su khdc hiét
dang ké gira sinh khoi dugc tinh toan bang cong thic Andrassy
véi phuong phap do hai éng ty xdc 1ap trén cg so ctia mot vai
thong s gia dinh. Sy xdc dinh 12 trén co s tinh todn sinh khoi

89



lien quan dén nhiéu y&u 6 dong (nhu thé, sy sinh san), vi vay,
c6 1y dé cho ring day 1a van dé can phai duoc quan tam nghién
clu nhiéu d€ ¢ thé dat duge mot mo hinh chudn, '

Nghién ciu sy bién dong ciia quén thé tuyén tring ky sinh
thue vét va anh hudng béi cic yéu 16 dac trung clia méi trudng
dat, ché do canh tac, su thich ng clia vat cha, cau tnic quéan xa
va cic y€u t6 khic 1a v6 ciing phic tap. Bién dong quan thé
tuyén tring lién quan chat ché dén nhing bien déi rit c6 ¥ nghia
clia cic moi quan hé qua laj giira su sinh san clia tuyén tring, vai
tr6 to 16n clia cay chd va anh hudng ciia cic y€u t6 moi trudng.
Mot s6 tong ket toan dién vé mat ly thuyét va thuc hanh theo cic
goc d6 khéc nhau ciia quan thé d4 duge mo hinh hod lam co s&
cho viéc quan 1y quén thé tuyén triing trong nong nghiép va déi
Vo1 cdc tuyén tring ky sinh thuc vét quan trong, md hinh héa
trén co s& thyc nghi¢m d&€ dang duoc xay dung va dp dung cho
muc dich du dodn sir dung cdc s6 lieu déng ruéng va phan tich
tinh todn. Yéu t6 quan trong nhat anh hudng dén quén thé tuyén
tring ky sinh thuc va'1a sy hien dién cta cay chi thich hop. Poi
Vi céc cay tréng mot nam thi diém d€ tinh mat do 6 Iugng ca
thé clia quin thé tuyén tring la diém xuat phét & thdi diém gieo
trong. Diéu nay phan dnh thuc t€ sinh hoc cling nhu kinh € 13
san lugng cay tréng lién quan dén mat do qudn thé ban diu va
cdc bién phdp quén Iy tuyén tring duoc 4p dung khi tréng. Méi
quan h¢ tuong hé mdn cam giita bénh tuyén trung véi cay chi
hang nam dén céc diéu kién ban ddu ¢ thé duge xem xét cho
moi quan h¢ trong thdi gian dai mot he thong thich hgp dé phat
trién ¢o 5§ mo t& va sit dung 1y thuyét hén loan.

[I1.3.6. QUAN HE QUA LAI GIUA TUYEN TRUNG VOl
CAC VI SINH VAT KHAC

Ngay nay cdc nha tuyén tring hoc di xdc dinh rang cdc loai
tuyén tring ky sinh thuc vat song trong dit, mé t€ bao thuc vat
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ciing bi chi phéi canh tranh v€ thiic an, v& khong gian cling nhu
noi & bdi cdc nhém sinh vét khic song trong dat va trong cay
tréng.

Atkinson (1892) 12 ngudi ddu tien phét hién ra rang bénh
héo rii do ndm trén cay bong sé trim trong hon khi ¢6 mat cia
tuyén tring sdn & (Meloidogyne sp.) so véi khi khong c6 mat
chia ching. Phé tic dong tirong hé gilra tuyén tring ky sinh &
thuc vat va cac vi sinh vat khdc anh huéng lén su phat trién clia
thuc vat da dugc tong két mot cich bao quat. Cic vi sinh vat
khéc c6 lién quan bao gém nam, vi khudn va virus.

Ngoai ra tuyén tring con c6 tic dong qua lai voi cdc nhom
dong vat khéc 16n hon nhu giun dét, ve bét, con tring va dong vat
gam nham. Bt k¥ mot thay ddi nio dugc gy ra boi mot tic nhan
gay bénh nao dé trong mot phan cha thyc vat déu anh huong dén
sinh 1§ chia cdc phan khdc ctia thuc vat va vi viy cd thé lam dnh
hudng truc ti€p hodc gidn ti€p dén nguon dinh dudng.

Ngay nay nhing nghién citu nhu vdy dé va dang cung cdp co
s& cho viéc nghién citu & mifc do t€ bao vh mitc do phan tir bénh
hoc. Tuyén triing ciing ¢6 thé lién quan dén phimg bénh dugc gay
ra béi nam (Cylindrocladium crotalariae, Fusarium spp.,
Rhizoctonia solani, Verticillium spp., va nhiing loai khac) c6
nghia 14 né c6 kha nang xam nhap vao ré cling nhu gay bénh trén
14 v6i su tic dong cha tuyén tring (Nicholson er al., 1985). Cac
cong trinh dugc nghién cifu tuong ddi sém cho dén gan day nhat
di duoc tién hanh véi nhém tuyén triing Meloidogyne spp.; ngodi
ra, tic dong gha lai cliing gay bénh giita ndm va tuyén tring cling
dd dugc biét dén v6i cic nhoém tuyén trung Belonolaimus,
Pratylenchus, .v.v... Mot s3 phd tic dong qua lai gilra vat chu, céc
loai tuyén triung k¥ sinh quan trong va cdc lodi ndm soi da dugc
ghi nhan (Smith, 1987). Cing nhu la v6i ndm, mot phé tdc dong
qua lai véi vi khudn gay bénh thuc vét ciing ton tai. Tuyén trung
ky sinh con ¢6 thé din dén hodc 1a y&u 16 bat bude cho su phat
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trién ctia mot bénh nio d6 duoe gay ra béi vi khudn. Méi tdc dong
wong hé cé thé 1a am hodc duong dsi véi cac bénh do vi khudn
hoac nam gdy ra, hodc chi don gidn la mot s6 tuyén trung an vi
khudn gay benh cho thuc vat (Nicholas, 1984).

MBGi quan h¢ gitta tuyén tring véi cdc sinh vat khdc & phan
trén mat dat thudng dé dang dugc xem xét va it phiic. tap hon.
Cic quan h¢ giita tuyén tring va vi sinh vat khic nhau di duoc
nghién ciu 1&: mdi quan hé hiu co gita tuyén trung nang
Anguina tritici va vi khuan Corinebacterium tritici din dén triéu
chimg gay bénh rieng, khéc so v6i bénh tdng hop cha chiing
(Gupta & Swarup, 1972); méi quan hé ciia tuyén tring
Subanguina calamagrosis va ndm Dilosphora alopecuri (Norton
et al., 1987); Anguina agrosis va Corynebacterium thayi (Bird,
1981) ciing cho cac két qua tuong ty. Tuyén triing ¢6 thé 1a moi
gi6i mang truyén vi khudn gay bénh cho thuc vat do nhiém vi
khudn trén bé mat; cdc u sdn ducc tao thanh do tuyén tring cé
thé tr& thanh doc t6 chi khi né nhiém vi khudn.

Hién tai dd xdc dinh duoc 20 loai virus dugc mang truyén
bdi tuyén tring thuoc giéng Longidorus va Xiphinema. N goai ra
tSi thi€u c6 2 loai virus dang tobacovirus gy cac bénh virus
khdc nhau dwgc mang truyén béing tuyén tring Trichodorus va
Paratrichodorus. Tuy nhién su mang truyén virus mang tinh
chat chuyén héa chi xay ra d6i véi cac loi tuyén tring thudc ho
Longidoridae va Trichodoridae, cdn vai trd nay & tuyén trung
thude bd Tylenchida chua duoc xé4c dinh.

Tuyén triing an virus khi ching dinh duéng trén cdc thuc vat
da bi nhi€m virus va déng vai trd cht y&u nhu mot vector mang
truyén virus. Tuy nhién virus khong nhén lén bén trong co thé
tuyén tring ma dugc gii lai bén trong co thé tuyén trung tai cac
diém chuyén hda ciia hé tieu héa cua tuyén tring (thudmg &
thanh trong cta phin trude thuc quan). Nhiéu loai virus duge
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mang truyén bang mot 6 it loai tuyén tring, nhung b&i nhiéu
virus c6 dién cdy chil rong va mot s6 lodi tuyén tring ¢ dién
phan b6 rit phé bién cho nén dé dang hiéu dugc 13 sy mang
truyén virus ciing rat phé bién.

113.7. MOI QUAN HE TUONG HO CUA TUYEN TRUNG
KY SINH THUC VAT

Thuyc t€ da chiing minh rang thudng cé 3 hoac nhiéu hon sé
loai tuyén tring ciing xam chiém mot khu vuc va dinh dudng
trén ciing mot vat chi trong cling mot thdi gian, déng thdi méi
mot lodi tuyén tring ¢6 mot phuong phdp anh huong lén vét chil.
Nhu vay, méi quan hé tuong hd giita tuyén tring 1a mot 16 hop
nhiéu chiéu, trong d6 bao gbm cic méi tuong tic gilta ching véi
nhau, gifia ting thanh vién ¢ mat véi cic yéu 16 moi trudng va 16
hop clia cic mdi tuang téc d6 duong nhién ¢6 anh hudng lan nhau
hoic anh huéng dén sy sinh truong ciia thue vat hodc ca hai. Hiéu
qua clia méi tuong tac qua lai gilta tuyén tring c6 thé dugc thé
hién & céc hinh thic va mitc do nhu sau: khong ¢6 anh hudng lan
nhau va kich thich dén triét tiéu tit mot hodc nhicu thanh vién
tham gia. Hau hét cdc nghién ciu vé moi quan h¢ qua lai déu
duge tién hanh trong diéu kién dugc xic dinh true nhu trong
chéu, trong nha kinh va thudng duge ti€n hanh v6i s6 lugng tuyén
triing 16n hon nhiéu so véi s6 luong thudng c6 trong ty nhién.

Ostenbrink, 1966 cho ring su da dang va tinh chat da loai
clia cdc quan xa tuyén tring thic vat luon bi chi phoi bdi 4 yéu
16 sau day:

(a) hoat dong canh téc clia con ngudi lam xao tron quan xa

tuyén tring trong dat va trong cdc phan khac cha thuc vat;

(b) phd cay chii qué réng cia nhiéu loai tuyén trang ky sinh

thuc vat;

(c) kha nang tén tai cua tuyén tring Ky sinh thuc vat;

(d) mitc do canh tranh giita cdc loai voi nhau.
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Cac nhin thiic v& su tén tai va vai trd cta qud trinh canh
tranh trong tuyén trung ky sinh thuc vat & cdc nha tuyén triing
hoc hién nay 1a rat khic nhau, tir ch6é hoan toan bd qua nhimg
moi quan hé canh tranh dén ché xem xét su canh tranh nhu
nhiing dac thu chinh cia méi quan hé tuong tic gilta cdc loai.
Trong cac nghién ctiu vé su thay d6i qudn thé tuyén trung, doi
khi nguoi ta cd tinh quy cho’cdc dinh cao d6 thi nghich dao giita
ching, mé hinh nay dan dén viéc nhin dinh ring mot lodi ndy ¢
thé 4nh huéng vi lan 4t lodi khac. Tuy nhién, trong thuc & su
thay d6i quin thé tuyén tring c6 thé chi 1 yéu 6 sai khic vé
khong gian noi & hodc cic yéu té ngoai canh ma khong lién quan
gl dén mdt quan hé tuong tac giira cdc lodi.

Céc nghién cliu quan x3 cho thdy nhiéu vin dé khong lién
quan dén moi tuwong tac gilta cac loai trong mét quin xi: (a)
tuyén trung duge tap hop lai véi mifc do cao va mé hinh phan bo
ctia chiing khong chdng 1én nhau (nghia 13 khéng anh hudng dén
nhau); (b) tuyén triing c6 vong doi sai khic vi viy mot so loai [a
rat phd bién hoac rat hi€m trong nhiing théi gian khdc nhau; (c)
cdc ngudn dinh dudng cla tuyén triing sdn ¢ trong hé ré ciing
nhut cdc ré nho va cdc 1€ bio bidu mo, tru bi, mé tru gilta vv. ¢6
thé dugc hép din khic nhau béi cac loai tuyén trimg khic nhau;
(d) cay bi tuyén tring k¥ sinh bing s6 lugng 16n cé thé nhung
van cé nhiéu mo khéng bi xdm nhiém.

R& rang su khac biét c6 thé 1am sdng & yéu t& canh tranh
that sy va tinh trang suy gidm quén thé loi do vong d&i tu nhién
hodc do cdc mdi quan hé gian tiép tao ra.

Su canh tranh khéng c6 kha nang xay ra trong cdc trudng
hop sau: (a) khi ¢é nhiéu noi &, khi tréng rong noi & do mét do
quan thé thip; (b) khi nguén dinh dudng dugc san sinh nhanh;
(c) kha nang hinh thanh tap doan thap; hoac (d) khi cac chit nén
nhanh chéng phan hiy (Price, 1986). Su canh tranh ¢6 kha nang
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x4y ra nhdt khi sy sinh san cla tuyén trung nhanh va mic dé mo
thue vat bi hai 16n. Thong thudng lic ddu vy, it nhét doi véi cay
trong mét nam & viing on déi ngudn thue vat sinh trudng thudng
nhanh hon su sinh s6i clia cic loai tuyén trung. Vi vay 9 d6 hau
nhu khong ¢6 su canh tranh trir khi mat do quan thé ban dédu ldn
va su sinh trudng cta ré giam manh hodc su thay déi sinh Iy
trong vat chil ¢6 thé tré nén hap dan déi vai tuyén tring.

Do su da dang clia chat nén (nhu ngudn thitc an cia mét so
nhém tuyén triing), cic yéu t& vat 1y, héa hoc khdc va ché &, sy
canh tranh cé xu hudng xay ra quyé’t liét hon gitta cac giong hon
la giita cdc loai. Thuc t€ cho thay rang thuc vat khong bi loai trir
bing tuyén tring va thuc vat c6 kha nang chéng d& mot quan thé
tuyén triing 16n hon mic d6 thudng xay ra.

Mot su thay d6i tham chi chi 12 mot yéu t6 nho nhat ciia mét
quin xi cfing cé thé gay dnh hudng nio d6 déi véi quin xa.
Quin xi c6 thé duge dn dinh déng k€ néu khong ¢ cdc tai hoa
dot xudt xay ra. D6 1a nhimg co sd tang cudng phat trién nén
sinh thdi néng nghiép bén vimg dugc dua ra do nhu cau ting dan
s6 d6i vdi san xudt néng nghiép. Day 1a co may t6t nhat cho
cdc nha tuyén triing thire vat hoc c6 dugc mot quan diém bao
quit va ding din vé vai trd cla tuyén tring trong cdc hé sinh
thai néng nghiép.



Phdn hai
PHAN CHUYEN KHOA

IV. CAC LOAI TUYEN TRUNG KY SINH TREN MOT SO
CAY AN QUA CHINH G'VIET NAM

V.1 TUYEN TRUNG KY SINH TREN CAY CHUOI

Chiing ta dang phan ddu dén ddu nhing nam 2000 sé dat
khoang 2 triéu tdn chudi san phim trén dién tich 100.000 ha.
Theo Sun Maolin (1994) Trung Quoc hién c6 182.000 ha trong
chudi va san lugng chudi hang nam 14 2,45 triéu tan. Philipin la
mot trong nhiing cudng qudc hang dau vé san xudt vi xuat khdu
chuéi & chau A (sau An Do) cé dién tich 321.445 ha vdi san
lugng 3 triéu tin chudi hang nam (Davide, 1994).

Viét Nam ciing 12 mat trong nhiing ndi cua cdc gidng chuoi
song khi dugc khu vuc hod va dua vao trdng tap trung trén dién
tich 16n thi kha nang chéng sau bénh cla ching la tuong doi
thap. Cic loai sau chi yéu la sau voi voi (Cosmopolites
sordidus), céc loai bénh trén chuodi dang quan tam la bénh
Panama (Fusarium oxysporum), bénh Sigatoka do nam
(Mycosphaerella musicola), bénh chudi litn do virus ma moi gidi
truyén bénh 1a rép (Pentalonia nigronervosa) giy ra va bénh hai
do tuyén triing (Vi Cong Hau, 1996).

Trén thé gidi da biét dén 146 loai tuyen tring k¢ sinh trong
{é va & ddt quanh ré chudi, ching bao gom dai di¢n cha 43 gidng
tuyén tring khéc nhau. Hon ba muoi nam qua d khu vuc chiu A
va Théi Binh Duong viéc tién khai nghién cfu tuyén trang hai
chudi va bién phdp phong trir chiing dugc céc nue trong khu vuc
quan tam va di thu dugc mot s6 ket qua. Da phat hién duge trén
cay chugi 65 loai tuyén trimg ky sinh & cac nude trong khu vuc.
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Trén cay chusi Viét Nam sau nhiéu nam diéu tra chung ta
cling da phét hién dugc 54 loai tuyén trung ky sinh bao gom cic
loai: Tylenchorhynchus annulatus, T. agri, T. brassicae, T.
leviterminalis, T. mashhoodi, T. nudus, Tylenchorhynchus sp.;
Hoplolaimus chambus, H. seinhorsti, Scutellonema vietnamense,
Scutellonema sp., Helicotylenchus dihystera, H. certus,
H.exallus, H. laevicaudatus, H. erythrinae, H. rotundicauda, H.
dignus, H. crenacauda, H. multicinctus, H. pseudorobustus,
Rotylenchus orientalis, R. 'citri, Rotylenchulus reniformis,
Prarylenchus coffeae, P. brachywrus, P. delatirei, P. zeae,
Hirschmanniella mucronata, Hirschmanniella sp., Meloidogyne
incognita, M. javanica, Criconemella helica, C. curvata, C.
magnifica, C. onoensis, C. ornata, C. rustica, C.
sphaerocephala, C. goodeyi, Hemicriconemoides cocophilus, H.
mangiferae, Discocriconemella limitanea, Caloosia tesellata,
Paratylenchus  nawadus, Ditylenchus  ausafi, Xiphinema
americanum, X brevicole, X elongatum, X. insigne, X
longicaudatum, Para!origidorus sali, Trichodorus borneocensis,
Paratrichodorus minor trong d6 quan trong nhat déi véi cay
chudi 12 cdc nhém tuyén tring Radopholus similis; Pratylenchus
coffeae, P. brachyurus; Helicotylenchus multicinctus; H.
dihystera, Meloidogyne incognita, M. javanica, Rotylenchulus
reniformis va Hoplolaimus seinhorsti. Day 1a nhém tuyén tring
¢6 su phan b6 rit rong trén cay chudi.

Cung nhu phén nhiéu cdc cay trong nhiét d6i khic su nhiém
bénh cha tuyén trung trong ré chudi duge dac trung boi su dong
théi gay nhiém cua nhiéu loai tuyén tring khic nhau. biéu nay
cfing hoan toan phi hgp khi trong cing mot hé ré phat hién thdy
mot s& tuyén tring noi k¥ sinh bit buoc khong di chuyen
Melozdogyne spp., cdc loai tuyén trung ndi ky sinb di chuyén
gay hoai tir ré thudc gidng Pratylenchus spp. va tuyén trung hinh
than ban ndi ky sinh Rotylenchulus reniformis.
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IV.2. TUYEN TRUNG KY SINH TREN CAY DUA

Cho dén gan day trén th€ gidi da biét hon 100 loai tuyén
trung thuc vat ky sinh & ciy dida (hau hét chiing duge phdt hién &
dét quanh ré va trong hé ré cay difa, trit mot vai loai thudc giong
Aphelenchoides bat gip & cac vét thuong do con tring gy ra
trén qua). O Viet Nam cho dén nay da phat hién duoc 24 loai
tuyén trimng ky sinh cdy dda, bao gébm céc loai tuyén tring gay
san ré thuéc ho Heteroderidae: Meloidogyne incognita,
Meloidogyne javanjca, cac loai ngoai ky sinh va bdn néi ky sinh
thudc ho Hoplolaimidae nhu: Tylenchorhynchus semipenetrans,
Rotylenchulus reniformis, Hoplolaimus chambus, Hoplolaimuys
seinhorsti, Scutellonema amabile, Helicotylenchus certus,
Helicotylenchus  dihystera, Helicotylenchus laevicaudatus,
Helicotylenchus limarius, Helicotylenchus cavenessi,
Tylenchorhynchus mashhoodi, Hirschmanniella shamini; cic
loai ngoai ky sinh thudéc ho Criconematidae nhu Criconemella
curvata, Criconemella magnifica, Criconemella helica,
Criconema sp., cac lodt noi ky sinh di chuyén thuéc ho
Pratylenchidae nhu Pratylenchus brachyiurus, Pratylenchus
coffeae, Pratylenchus delattrei, Pratylenchus zeae, Pratvlenchus
neglectus va loai tuyén trung ngoai ky sinh mang truyén virus
Xiphinema elongatum.

Theo danh gid cha cédc nha chuyén moén va bao vé thuc vit
thi chi ¢4 cdc loai tuyén triing sau day l1a cac lodi thuc su gay
bénh, lam giam nang sudt va chat luong dia qua 1a Meloidogyne
Javanjca, Pratylenchus brachyurus va Rotylenchulus reniformis.

IV.3. TUYEN TRUNG KY SINH TREN CAY CO MUI

Tu nhitng nam 90 cla thé ky 20 ciy an qud cd mii da trd
thanh loai qua quan trong nhat. Nhin chung cay an qua cé muii
duge trong chi yéu & vang nhiét déi va cdc viing 4 nhiét déi clia
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cdc vi tuyén 30-42° (Hoa Ky, ving Dia Trung Hai, Brazil,
Argentina), sin lugng qua dén ddu nhitng nam 2000 uéc tinh dat
85 triéu tan. Hién nay cdc nude sin xudt nhiéu qua ¢6 mdi nhét
la: Brazil san xuvat 15 triéu tan, Hoa Ky 9 triéu tan va Trung
Qudc dat 4 triéu tan.

Theo FAO nam 1991.10an the gidi sin xuét 71 triéu tin qua
c6 mii, trong d6 cam vén chi€m vi tri cao nhét (71%) tdng sn
lugng qua. Cho dén 1991 nudc ta ¢6 19.062 ha cam quyt vdi san
luong khoang 200.000 tan; gan day dién tich rdng cay an qua &
Déng bang séng Ciu Long tang nhanh, dén thang 9/1995 chi
riéng Nam bé dién tich tréng cay an qua ¢é mii di hon 30.000
ha (Vi Cong Hau, 1996).

Do phan bé clia cay cam quyt rat rong, tir xich dao 1én dén vi
tuy€n 42, tir mat bién lén dén do cao 2000 m nén khu h¢ dong
vat sinh séng va k¥ sinh trén cam quyt rat da dang va phong phd
vé thanh phan loai, trong d6 riéng tuyén tring da ghi nhan duoc
gdn 200 loai s6ng va ky sinh cam quyt (Cohn, 1972).

IV.3.1. TUYEN TRUNG HAI CAM NGOT (Citrus sinensis)

D di€u tra céc viing cam thuéc cdc tinh Béc bo, Trung bo
va mot s tinh & Déng bang song Ciru Long, da phat hién 34 loai
tuyén trang ky sinh bao gém: Meloidogyne sp.; Rotylenchulus
reniformis; Tylenchulus semipenetrans; Criconema sabiense;
Criconemella magnifica;, M. sphaerocephala; M. curvata:
Criconemella helica; Criconemella sp.. Discocriconemella
limitanea; Hemicriconemoides microdoratus:  Hoplolaimus
chambus;H. seinhorsti; Scutellonema vietnamense;
Helicotylenchus cavenessi; H. certus; H. crenacauda; dihystera;
H. falcatus; H. laevicaudatus; H. dignus; H. paraconcavus; H.
pseudorobustus;  Helicotylenchus  sp.;  Tylenchorh yachus
mashhoodi; T. nudus; T. leviterminalis; Pratvlenchus delattrei:
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P. coffeae; P. neglectus; Xiphinema brevicolle: X elongatum,; X
insigne; X radicicola. N

Mac du bat gap rat 16n s6 luong loi tuyén tring k¥ sinh trén
cam song thuc t& chi ¢6 nhiing loai dudi day méi that su nguy
hiém d6i véi nganh tréng cam & cdc khu vuc, & cac ving dia Iy
khic nhau hay mang tinh toan cau: Tuyén tring ban noi ky sinh
Tylenchulus semipenetrans; Tuyén tring gay hoai tir cho r& cam
Pratylenchus spp.; Meloidogyne spp. va tuyén tring mang truyén
virus cho cam Xiphinema americanum; Xiphinema brevicolle vi
Xiphinema spp...

IV.3.2. TUYEN TRUNG HAI CAM SANH (Citrus reticulata)

Da phét hi¢n dugc trong cac vudn cay an trdi & Viét Nam 10
loai tuyén tring k¥ sinh trén cdy cam sanh bao gém cdc loai
tuyén tring bdn noi ky sinh Tylenchorhynchus mashhoodi;
Helicotylenchus  certus; H. dihystera; H. falcatus;, H.
rotundicauda; 1odi tuyén tring ban néi ky sinh hinh than
Rotylenchulus reniformis; loai wyén tring gy hoai tir cho ré
Pratylenchus neglectus; va cdc lodi tuyén tring ngoai ky sinh |
Criconemella helica; Criconemella onoensis va loai tuyén triing
chuyen hai cay c6 mii Tylenchulus semipenetrans.

Trong s6 cdc loai tuyén trung dugc phat hién trén cam sanh,
chi ¢6 cdc loai tuyén trung hinh than Rotylenchulus reniformis,
tuyén tring cam Tylenchulus semipenetrans v tuyén tring gay
hoai tlf ré Pratylenchus neglectus duoc coi 1a nguy hiém, cin
dugc thuong xuyén kiém tra sy hién dién va mat do quén thé cia
chung trong dat.

IV.3.3. TUYEN TRUNG KY SINH CAY QUYT (Citrus nobilis)

Cho dén nay ¢ nudc ta da phat hién duoc 15 loai tuyén trung
ky sinh trén cay quyt bao gém céc lodi : Criconemella
magnifica; Rotylenchulus reniformis; Tylenchulus

100



semipenetrans; Criconemella onoensis; Criconemella helica;
Helicotylenchus dihystera; H. cavenessi; H. certus; H. falcatus;
H. rotundicauda; Pratylenchus coffeae; Pratylenchus neglectus;
T. leviterminalis; T. mashhoodi; Xiphinema sp.. Trong 50 do cac
loai Xiphinema sp. ; Rotylenchulus reniformi va Tylenchulus
semipenetrans dugc coi la nguy hiém, can dugc thuong xuyén
kiém tra s hién dién va mat do quéan thé clia chiing trong dat dé
kip thoi phong diét doi v6i cac vudm trong quyt.

IV.3.4. TUYEN TRUNG KY SINH CAY CHANH (Citrus limon)

Pa phat hién dugc 21 loai tuyén tring ky sinh trén cay
chanh bao gém cdc loai: Tylenchulus semipenetrans;
Rotylenchulus reniformi; Meloidogyne incognita; Criconemella
curvata: Criconemella  magnifica; Criconemella  helica;
Hoplolaimus seinhorsti; Helicotylenchus cavenessi; H. certus;
H. dihystera; H. ferus; H. laevicaudatus; Tylenchorhynchus
mashhoodi; Pratylenchus coffeae; P. brachyurus; P. delattrei;
Xiphinema cf. americanum; X elongatum; X radicicola;
Trichodorus bornecensis va Longidorus sp.,. Céc loai
Tylenchulus semipenetrans; Xiphinema spp.; Rotylenchitlus
reniformi va Meloidogyne incognita dugc coi 12 nguy hiém, c¢én
duoc thudng xuyén kiém tra sy hién dién va mat do quén thé cua
chiing trong dat cay trong.

IV 3.5. TUYEN TRUNG KY SINH CAY BUOI (Citrus grandis)

Thanh phdn tuyén tring ky sinh trén cay bu6i bao gom 12
loai sau day: Tylenchulus semipenetrans; Rotylenchulus
reniformis; Hirschmaniella sp.; Aphelenchus Maximus,
Aphelenchus sp.; Longidotus sp; Xiphinema cf. americanwm;
Helicotylenchus  dihystera;  Heli cotylenchus ~ cavenessi;
Pratylenchus — neglectus; Tylenchorhynchus — mashhoodi
Criconemella cwrvata, trong s6 d6 cic loai Rorvienchulus

101



reniformi, Tylenchulus semipenetrans va Pratylenchus neglectus
duge coi 12 nguy hiém, cdn duge thuong xuyén kiém tra su hién
dién va mat do quan thé coa chiing trong dat dé c6 bien phdp
phong trir kip thai. .

IV.4. TUYEN TRUNG KY SINH CAY VAT (Litchi chinensis)

ba phit hién dugc 20 1oai tuyén triing ky sinh trén cay vai &
hdu hét céc ving tréng vai cha nuéc ta hién nay, bao gém cic
loai : Hemicriconemoides cocophilus, Hemicriconemoides Sp.,
Criconemella helica, C. curvata, C onoensis, Caloosiq tesselata,
Hoplotaimus chambus, Scutellonema amabile, §. vietnamense,
Helicotylenchus dihystera, Helicotylenchus certus, H.
crenacauda,  Rotvienchulus reniformis, Tylenchorhynchus
mashhood;, Pratylenchus dellatrei, Hirschmaniella caudacrena,
Xiphinema insigne, Xiphinema brevicole, Xiphinema sp. ‘va
Trichodorus sp.. Chc Hemicriconemoides Spp-, kht ¢6 st tich ty
mot s6 luong I6n cd thé trong cac vuon wom hoac cay non thi
- chiing gy bénh cho cay bing céch tao ra cdc nét sin bénh c6
hinh tron, kich thude nho tai cdc dinh ré.

Mot s6 thi nghiém cho thdy tuyén tring Hemicriconemoides
Spp. lam giam ning sudt cdy an qua khoang 35% (Van Gundy &
Rackham, 1961; Colbran, 1963).

Tuyén tring Hemicriconemoides sp. hoan toan cé thé phong
trir duge bang cich trude khi trong nén nhiing cay gidng vio
nuée am 46°C thoi gian 10 phiit, dat trudc khi trong cay xong
bang Methy! bromide hodc DD (Van Gundy & McElroy, 1969).

IV.5. TUYEN TRUNG KY SINH CAY MAN (Prunus triflora)

Da phat hien duoc 16 loaj tuyén tring ky sinh trén cay man
bao gom céic loai - Helicotylenchus certus, H. caribensis, H.
indicus, H. crenacanda, H. crassatus, H. laevicaudatus,
Tylenrhorhymfkux nudus, T. mashhoodi,., T. brassicae.
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Criconemella magnifica, Criconema sabiense, Trichodorus
borneoensis, Va Meloidogyne incogniia, Aglenchus  Sp.,
Malenchus sp., Basiria sp.. Nguy hidm hon cd, cdn dugc thuong
xuyeén kiém tra su hién dién va mat do quén thé cua chung trong
dst dé c6 bién phap phong trir 1a loai tuyén tring mang truyén vi
rat Trichodorus borneoensis va Meloidogyne incognita.

IV.6. TUYEN TRUNG KY SINH CAY MO (Armeniaca vulgaris)

pa phat hién duge 8 loai tuyén tring k¥ sinh trén cay md
bao gbom chc loai : Criconemella magnifica, C. curvata,
Criconema sabiense, Pratylenchus neglectus, P. brachyurus,
Helicorylenchus pseudorobusms, H. laevicaudatus, H. dyhistera,
Nguy hiém hon ca 1a cdc loai Pratylenchus spp--

{v.7. TUYEN TRUNG KY SINH CAY HONG
(Japanese persimmon)

Di phiét hién dugc 5 loai tuyén tring k¥ sinh trén cay hong
an qua, bao gém Céc loai : Coslenchus sp- Hoplolaimus
chambus, Helicotylenchus laevicadatus, Longibulbophora
ammophilae, Aglenchus sp.- Nguy hiém hon ci 1a cac loai
Hoplolaimus chambus va Longibulbophora ammophilae.

{v.8. TUYEN TRUNG KY SINH CAY XOAI
(Mangifera indica)

Thanh phén tuyén trung ky sinh trén cay xoai bao gom 17
loai sau day: Rotylenchulus reniformis; Aphelenchus avenae,
Aphelenchus  sp-. Longidorus  Sp., Xiphinema previcole, X
insigna, Helicotylenchus  dihystera, 4. cavenessi, H.
crenacauda, H. digonicus, H. indicus, Pratylenchus brachyurus,
P. zeae, Hemicriconemoides cocophilus, H. mangiferae,
Tylenchorhynchus annulatus, T. mashhoodi. Trong s6 d6 cic
loai Hemicriconemoides cocophilus,  H. mangiferae.
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Rotylenchulus reniformis dugc cot la nguy hiém, can dugc
thuong xuyén kiém tra sy hién dign va mat do quén thé cua
chiing trong dat dé c6 bién phép phong trir kip thdi.

Iv.9. TUYEN TRUNG KY SINH CAY DUA (Cocos nucifera)

D61 v6i dira khu he tuyén tring Ky sinh thyc vat tuong doi
ngheo nan, thuc t& cho thdy né hau phu khong bi tuyén trung gay
hai nghiém trong phu & nhimg cay trong Kkhic. O day chiing 101
chi dua ra danh luc cdc loai tuyén tring da dugc phat hién trén
dira dé ban doc tham khao. Cic loai tuyén trung duge phét hién
wrén cay dita bao gém nhimg loai sau day: Criconemella
magnifica, Tyienchorhynchus mashhoodi, T. trigliphus,
Pratylenchus sp-. Tylenchus avenae. :

[v.10. TUYEN TRUNG KY SINH CAY BUDU
(Carica papaya)

Pa phat hién dugc 15 loai tuyén trung k¥ sinh trén cay du du
bao gbm céc loai : Aphelenchus avenac, Hoplolaimus seinhorsti,
Helicotylenchus dihystera, Helicotylenchus crenacauda,
Helicotylenchus digonicus, Helicotylenchus sp-, Scutellonema
vietnamense, Rotylenchulus reniformis, Pratylenchus zeae,
T yienchorhynchus annulatus, Criconemella curvata,
Criconemella  goodeyi, C. magnifica, Xiphinema SP- va
Meloidogyne incognita Sp.- Nguy hiém hon ca, can dugc thuong
xuyén kiém tra sy hi¢n dién va mai do quin thé cha chung trong
451 dé c6 bién phdp phong ¥ i2 lodi tuyén trung Rotylenchulus

reniformis va Meloidogyne incognita.

Dugi day 1a phan tong hop nhitng nghién cu ong doi day

di1 vé sinh hoc, sinh thai hoc v céc bien phap phong trir mot 80
loai tuyén trung gay hai chinh, thyc sy quan trong c0 thé dp dung
duoc d6i véi cay an qua va cay <6 mdi & chau A, cdc ving trong
ciy An qua cla thé gidi va Viét Nam.
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V. NHONG LOAI TUYEN TRUNG KY SINH QUAN
TRONG NHAT TREN CAY AN QUA

V.l. TUYEN TRUNG GAY SAN RE (MELOYDOGYNE
JAVANICA) (TREUB, 1885) CHITWOOD, 1949
(Hinh 2. A- M} .
Tén dong vat:
Heterodera javanica Treub, 1885
Tylenchus (Heterodera) javanicus (Treub, 1885) Cobb,
1890.
Anguillulina javanica (Treub, 1885) Lavergne, 1901
Meloidogyne javanica (Treub, 1885) Chitwood, 1949
Meloidogyne javanica bauruensis Lordello, 1956.

v.1.1. MO TA HINH THAI
So do: ’

Theo Whitehead, 1968: = 14-18 um; rong goc = 2-5 (4) Con
cdi (n = 20). L = 0.54-0.80 (0.65) mm; rong = 311-581 (431) pm;
kim hiit) pm.; rong diéu giita = 31-44 (35); dai van diéu giita =
14-19 (16); rong van diéu gitta = 10-13 (I1) pm; Con duc (n =
25): L =0.75-129 (1,13) mm; a = 17.5-42.9 (37.5) um; O = 2-5
pm; dai diéu giita = 38-46 (42); pm; dai ddu = 5.8-7.6 (6.6) um;
kim hit = 20.0-23.0 (21.2) pm; réng goc = 3.6-5.4 (4.3) um; O
=2.2-4.7 (2.9) um; ¢ = 50-144 (91); dai diéu giita = 15.1-23.7
(19.7) pm; rong diéu gitta = 9.4-12.9 (10.9) pm; spic = 20.9-
31.7 (26.7) um; gub = 7.2-94 (8.4) pm. Au tring todi II (n =
25): L = 0.38-0.45(0.41)mm; a = 27.1-35.9 (30.6); b =72.10-3.35
(2.42); b’ = 7.1-8.0 (7.5); chiéu dai dusi = 36-56 (49) um; d =
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4.5-70 (5.5);¢c = 7.3-11.1 (8.5); kim hit = 9.4-11.4 (10.4) um;
dai diéu gita = 10.8-13.7 (12.1) um; rong diéu gitra = 5.4-7.6
(6.6) pm; dai van diéu gifta = 3.2-5.0 (4.3) pm.

S
In]

Hinh 2. Meloidogyne javanica

B. Toan b6 co thé; C, D, Cic dang viing déu va kim hdt; E, . Céc
dang duoi, ving bén va cd quan giao cfu. Con céi: A. Con cdi ludng
tinh: 1. Ciu tao perineal pattern. au trung: G. Toan b co thé 4u tring;
H. Puoi (Theo"Siddiqi,1976).

106



Theo Pham Thanh Binh, 1988 (méu vat Viét Nam): Con cai
(n = 20): L = 0.58 (0.56-0.62) mm; rong than= 423 (351-478)
pm; kim hit = 18.2 (17-19) pm; au trung wdi I (n=15): L=
0.35 (0.34-0.38) mm; a = 25.3 (23.1-28.2); b = 7, ¢=7.7(6.4-8);
kim hit = 14.4 (14-15) pm.

Mo ta:

Con cii: co thé c6 hinh cau khong can ddi véi c6 dai. Mau 161
wén mut dudi rit r6. Kim hiit véi mim gde tron dén oval kéo ve
phia sau. Vi tri 13 bai tiét ndm vé phia sau géc kim hut v6i khodng
cach bing 1.5 ldn chiéu dai clia kim hiit (27-29 um) va cich dinh
dau 21-30 vong cutin. Diéu giita hinh tron, co hod manh, ¢6 van
bén trong rat phat trién. Tam perineal pattern c6 hinh déng chudn
13 hinh tron véi cic dac diém riéng: dudng bén 16 rang, ngan, ngit
doan, dic biét loai dudng nay & nhét ¢ 2 bén tam huyét.

Au trimg tuéi TL: hinh giun v6i cac vong cutin 18 rang. Ving
moi cao hinh chép t; véi 4-5 vong cutin. Kim hit khd phat trién
v4i niim géc nhd, tron. Diéa giita co héa voi van I6n. LS bai tiét
ndm ngay sau diéu gifa. Duéi hinh chdp dai véi mit dudi tron.
Phdn protein trong suét ctia dudi chiém khodng 1/5 chiéu dai
dudi.

Cay cha:

Pat va & xung quanh ré chudi (Musa paradisiaca var
sapientum), dua (Ananas sativa), du dd, dd xanh (Phaseolus
aureus), ca tim (Solanum sp.) va ca bat (Solanum melongena).
Trén thé gidi Meloidogyne javanjca phan b6 khong rong va phé
bién bing Meloidogyne incognita, ngoai cac ciy an qua, ching
con ky sinh trén 770 cay chd bao gdm céc cay luong thyc quan
trong (dai mach, yén mach, lda mach den, ngd va lia mi); cay
cong nghiép nhu che, ca cao, hudng duong, mia, co; cac cay rau
(ca tim, cai, bi, ca rét, cdn tay, ra di€p, hanh, dau, lac, khoai
lang, ca chua, thudc 14, bong, ho ticu...).
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Phan bo:

Viét Nam: Cao Bang, Lang Son, Son La, Phi Tho, Thdi
Binh, Hai Phong, Ha Nam, Nam Dinh, Ninh Binh, Quang Binh,
Lam Doéng (Da Lat) (Eroshenko ez al., 1985).

The gi6i: Philippin, Malaixia, Thai Lan, Indonexia, An Do,
Nhat Ban, Australia, Cong hod Nam Phi, Zimbabué, Ivory Coast,
Puerto-Rico, Mexico va Hawaii (Rohrbach & Apt, 1986).

V.1.2. SINH HOC

Au tring cam nhiém tudi 11 bit ddu tham nhdp vao ré qua
diém sinh trudng & dau ré. R& phat trién cham lai trong 24 gio
xam nhap cha tuyén tring cim nhiém, cdc doan ddu ré s& bi
phinh to dang chuy - dé 1a ket qua phit trién ctia 4u tring tuyén
tring trong ré ciy chi. Cdc n6t sén c6 kich thudc 16m trén ré sé
khong dugc hinh thinh ma trén 1é s€ xudt hién rat nhiéu cdc not
sin nhé hinh thoi. Au tring cam nhiém tudi I & the hé thi hai s&
xam nhap vao ré tir phia bén bung cta ré lam giam chiéu dai ctia
toan bo hé ré, lam giam qué trinh hap phu nito din dén cay cham
16n. O phimg viing bi tuyén tring gay hai nang né thi hé ré
thudmg cdi coc, it ré phu va cdy tré nén man cam déi vdi su thay
ddi do dm va chdt dinh dudng.

Au tring cAm nhiém tudi 11 bt dau tham nhap vao f tai
viing phan sinh clia ddu ré va dinh cur tai d6 sau 2-3 ngay. Tuyén
tring ti€p tuc phat trién trdi qua céc 1dn 16t xdc, phan chia gidi
tinh d€ hinh thanh con duc chuyén dong c6 hinh soi chi va con
céi c6 hinh qua 1é, cu tni trong cdc mo € bao thuc vat, khéng
chuyén dong. Thuc nghiém cho thiy trén cay mia (Saccharum
officinarum) & nhiét do 26°C Meloidogyne incognita hoan thanh
mot vong doi trong 24 ngay, con Meloidogyne javanjca hoan
thanh moét vong doi 1a 31 ngay (Rajavin, 1990). Meloidogyne
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javanjca sinh san don tinh nguyén phan. Tuyén trang cdi de
trimg va tring dugc chira trong tdi mang gelatin sau khi tham
nhap vao cdy 30-39 ngay va giai doan tdi nhiém cta au tring
tudi I1 the he hai trong r& xdy ra trong khoang 63-66 ngay. Thai
gian cba 1 vong doi thay déi tir khoang 18-20 ngay mia he dén
5458 ngiy vao miia dong (Luc ef al., 1990).

Anh huéng cia cac yéu to6 moi truong dén su Ky sinh:
Nhiét do i thidu dé Meloidogyne javanjca c6 thé thuc hién qua
tfinh xam nhap vao ré cdy la 13°C. Trong thién nhién loai tuyén
tring san ré ndy co kha ning t6n tai trong do pH khdc nhau cla
dat canh tac, ching c6 kha nang gay hai rit cao cho ciy dua ngay
khi pH ctia dét dao déng tir 4,0 dén 8,5 (Godfrey & Hagan, 1933).

Tac dong qua lai véi cac tac nhan gay bénh khac: Tuyén
trang sdn ré c6 moi lién quan tuong hé véi nhidu loai ndm k¥ sinh
ahir v&i Fusarium oxysporum gay bénh héo rii 14 & nhiéu loai thuc
vat. Ngoai ra cac nt san do tuyén tring tao ra trén cac mo thuc
vat lai 12 muc tiéu dé cdc lodi ndm khdc xam nhép vao cay.

v 1.3, PHONG TRUTUYEN TRUNG GAY SANRE
(Meloidogyne Javanica)

Lai tao céc giong khang tuyén tring. Luan canh cay chi
bing cic cay khic khong min cam nhu cic loai cic van tho
Tagetes erecta, T. patula d€ phong trir tuyén tring sdn ré. Dé
phong chéng chiing bang cdc phuong phap truyén théng nhu
Nematicide DD, DBCP (Nemagon) xong dat va phun vae dat ¢6
tinh todn tdi diéu kién cu thé ciia timg dia phuong. C6 thé dung
DD va Methy! bromide 500 kg/ha; Carbofuran 3G, 3 kg a.i./ha;
Triazophos 40EC 1.5 kg a.i./ha va Phorate 10G 3 kg a.i./ha.
Ding céc tac nhan sinh hoc phong trir tuyén trung not san nhu
Paecilomyces lilacinus va Pasteuria penctrans dat hiéu qua rat
cao hién nay (Prasad. D, 1993).
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v.2. TUYEN TRUNG GAY SAN RE CHUOI (MELOIDOGYNE
INCOGNITA) (KOFOID & WHITE, 1919) CHIWOOD,
1949 '

(Hinh 3. A-H)

v.2.1. MO TA HINH THAI

Tuyén tring gay san ré-Meloidogyne incognita phan bo
rong, chiing ky sinh trén rat nhiéu cay trong trén the giGi va gay
ra bénh hai ré 1am gidm nang sudt cay trong. Su thiét hai vé kinh
1€ ¢6 thé thdy rd trén cac dién tich trong céy luong thuc, cdy an
qua chuyén canh vd mot s6 cay rau v6i dién tich 16n. Cho dén
nay trén cay chuéi it nhat da phat hién duge 5 loai tuyén trung
gay sén ré, trong d6 cdc lodi quan trong c6 tAn suat bat gap cao
12 M. arenaria, M. incognita, M. javanica va M. hapla. 3 chau
A, céc nuéc trong va xuat khdu chudi 16n nhu Philipin, Thai Lan,
Indonesia, Malaysia, An D6 va Trung Qudc tuyeén trung gy sin
t& M. incognita da 1am giam dang ké san lugng chudi qua hang
nam. K&t qua khao nghiém vé thiét hai do ching gay ra trén chudi
Philipin cho thdy néu & ddt quanh 1 goc chudi ¢6 1000 du trung
cam nhiém M. incognita thi nang suat cla cay 46 gidm 26.4%,
néu trong dat tai goc chudi c6 10.000 &u tring cdm nhiém M.
incognita thi nang sudt cla cay dé giam 45.4% (Davide, 1994,
Sun Maolin, 1994; Hadisoegaanda, 1994; Sidam, 1994; Pone,
1994; Prachasaisoradej ef al., 1994 va Gowen, 1994),

Tén dong vat:
Oxyuris incognita Kofoid & White, 1919
Heterodera incognita (Kofoid & White, 1919)
Meloydogyne incognita incognita (Kofoid & White,
919) Chitwood, 1949
M. incognita acrita Chitwood, 1949
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M. incognita inornata Lordello, 1956 )
M. inornata Lordello, 1956, M. elegans da Ponte; 1977
M. grahami Golden & Slana; 1978

M. incognita wartellei Golden & Birchfield, 1978.

So do:
Theo Whitehead, 1968: .

Con cdi (n = 20): L = 0.5-0.72 (0.61) mm; rong than = 331-
520 um; stylet = 13-16 (14) pm; rong goc = 3-5 (4) pm; 16 do
clia tuyén thuc quan lung = 2-4 (3) pm; Dai clia diéu giita = 37-63
(46) um; rong diéu gifia = 33-49 (39) um; Con duc (n = }4): L=
1.11-1.95 (1.58) mm; a = 31.4-55.4) (46.3); rong dau = 6.8-8.6
(7.9); stylet = 23-32.7 (25.0) um; rdng gbc = 4.7-6.8 (5.8) um; 16
d8 tuyén thuc quan g = 1.4-2.5 (2.1) pm; b’ = 13.8-20.5 (17.4);
¢ = 97-225 (146); chiéu dai diéu giita = 14.4-25.2 (20) pm; réng
dién giita = 8.6-15.8; (11.2) pm; gai sinh duc (spic) = 28.8-40.3
(35.2) um; trg gai {(gub) = 9.4-13.7 (11.2) um; du tring twéi II (n
= 25): L = 0.34-0.4 0.(37) mm; a = 24.9-31L.5 (28.3); b = 2.03-
3.14 (2.36); b’ = 6.4-84 (7.1); Chiéu dai dudi = 38-55 (46); ¢ =
6.9-10.6 (8.1); stylet = 9.6-11.7 (10.5) um; dai diéu giita = 10.1-
12.9 (11.3) pum; rong diéu giita = 5.8-8.3 (7.3) um;

Theo Pham Thanh Binh, 1988 (mdu vat Viét Nam): Con cai
(n = 11% L = 0.67 (0.52-0.7) mm; rong than = 432 (221-585)
pm;stylet = 15 pm; du tring tudi I; (n = 25): L = 0.38 (0.38-
0.42) mm; a = 26.3 (24-27.5); ¢ = 7.1 (7-7.5); stylet = 14 pm;

Theo Nguyen Ngoc Chau, 1996 (mau vat Viét Nam): Con
duc (n = 6): L =0.92-1.68 (1.25) mm; a = 20.7-59.1 (47.9); cao
diu = 5-7.7 (6.2) um; stylet = 18.5-24 (21.2) um; rong goc = 4-5
(4.7) pm; O = 2.6-3.3 (2.9) pm; réng diéu gida = 10-13 (11.7)
um; dai diéu gifa = 5.3-7.4 (6.0) pm; spic = 26-29.5 (27) pm;
gub = 9.5-11 (10) pm; Con cdi (n=2): L = 0.41-0.49 mm; réng
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than= 165-285 um; stylet = 12 pmy; rong goc stylet = 3.5 pm; O
= 3 pm; dai diéu gilta = 24.5 pm; 1ong diéu gifra = 22 pum; dai
van diéu gifta =9 pum. '

30 um AF
! Gﬂ_llm

G-H

Hinh 3. Meloidogyre incognita
Con duc: A-C. Céc dang ving ddu va kim hit; D. Phin truée co thé va
thuc quan; E, F. Cdc dang dudi va co quan giao c#u. Con cdi: G. Phdn
trudc co thé: H. Ciu tao perineal pattern (Theo Nguyen N.C., 1996).
Mo ta:
Con cdi: co thé dang qué 1é dén hinh cdu khong can doi; cd
rat ngan. Mau duoi rat nho, hau nhu khong thay. Stylet c6 niim
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goc ron va phan chép stylet cong vé phla lung. Vi tri 16 bai tiét
nim sau gdc stylet mot chit. Ving moi rd rang. Diéu giita ¢6
kich thudc 30-32 x 23-27 um thay déi. TAm perineal pattern c6
dang thay d6i, nhung vé co ban, tdm vulva hinh oval, hoi kéo dai
vé huéng lung bung, luén ¢6 vom lung cao va khong bi bop lai
tir hai phia bén, cic dudng van khong lién tuc; trong truong hop
cic dudng van & phia bung khong bi cat gan vé phia vulva cdc
vin ludon luén gip khiic rdt manh (trong dang nhitng lan séng
dén). Viing bén khong c6 hoic chi biéu hién dang chia & ch6 noi
cdc van giita 2 ving lung bung. Myt dudi thudng dé quan sat.

Con duc: Co thé dang chi, ddu cao hinh chép ti khong tich
biét véi co thé, véi 3 vong; kim hidt thudng dai 25-26 pum véi goc
kim hit trdon cao 3-3.5 pm va rong 5.5-6.6 um. Phan chdp cua
kim hiit bao gi® cling dai hon phdn tru cfia né. L6 bai tiét nam &
phia trudc clia doan thét thuc quan (isthmus). Hemizonid nam
truéc 16 bai tiét khodng 0-3 vong cutin. Viing bén véi 4 duong va
chiing bi & vuéng hod & phian dudi. Duéi tron map, mit dudi
phan dét khéng 13 rang, phasmid ndm ngang vi tri 16 huyét, gai
sinh duc hei cong, trg gai hinh tring khuyét.

Au triing II: hinh giun thon dén vé hai déu. Stylet manh véi
nim goc khd nhd. Diéu giffa phét trién hoi yéu. L6 bai ti€t nam
lii vé phia sau diéu gifta khodng 1-1.5 pm. Dudi dai hinh chép
nhon v6i miit dudi tron ti va hoi cong vé phia bung.

Cay chu:

Pat quanh ré va ré cay chuéi, (Musa paradisiaca var
sapientum), du ¢u (Carica papaya), day (Corchorus capsularts),
bach dan (Eucaliptus sp.), mudp (Lufea acutangula), dau tam
(Morus alba), thudéc 14 (Nicotiana tabacum), d6 xanh
(Phaseolus sp.), 46 den (Phaseolus vulgaris), hé tieu (Piper
nigrum), vimg (Sesamum indicum), cai bap (Brassica oleracea
var capitata) va ca tim.
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Phan bo:
Viét Nam: Rat pho bién & céc tinh trong cA nudc.

Thé giéi: Thai Lan, Malaixia, Brunei, Indonexia, Philippin,
Trung Quéc, Fyji, New Cadonia, New Papua, Tongo, Pakistan,
An Do, chau Phi, chau A, ving Caribe, Nam va Bac My.

Triéu ching bénh:

Dac diém ndi bat nhat cia triéu chiing bénh trén chuéi la
qua trinh tao cdc ndt san trén ré chinh va ré th cdp va gay cho
cay chil sy Gc ché€ vé sinh truéng. Au tring cam nhiém tudi I
tham nhap vao ré qua diém sinh truéng & ddu ré. Ré phat trién
cham lai trong qu4 trinh xam nhéap cua ching, cdc doan diu ré &
bi phinh to dang chuy - d6 1a két qua phat trién clia &u tring
tuyén tring trong ré cay chi (Lin & Tsay, 1985; Sudha &
Prabho, 1983). Cac nét san c6 kich thudc 16n trén r¢ duoc hinh
thanh. O nhimg ving bi tuyén tring gay hai nang né thi hé ré
thudng cdi coc, it ré phu va cdy trd nén mén cam d6i vai su thay
ddi d6 4m va chat dinh dudng.

v.2.2. SINH HOC

Au tring cam nhiém tudi II bat dau thim nhap vao ré tai
viing phan sinh clia ddu ré va dinh cu tai d6. Tuyén trung tiép tuc
phat trién trai qua 4 14n 10t xédc, phan chia gidi tinh dé hinh thanh
con duc chuyén dong c6 hinh soi chi va con cdi c6 hinh qua le,
cu trii trong cac mo t€ bao thuc vat, khong chuyén dong, trong
thdi gian nay gai sinh duc O au trung tudi I va IV quan sit
thudmg khéng ro. Sinh san luén theo kidu don tinh. Thuc nghiém
cho thay trén cay mia (Saccharum officinarum) & nhiét do 26°C
Meloidogyne incognita hoan thinh mot vong doi trong 24 ngay,
& nhiét do 19,7°C mot vong ddi ciia n6 duge hoan thanh trong 40
ngy (Pazjavin, 1990). Cho dén nay vong doi clia tuyén tring
trén chudi con chua biét rd, song rat khac nhau khi ching ky
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sinh trén cdc cay chii khdc nhu: wrén cay thudc 14 ching hoan
thanh 1 vong ddi trong Khoang 30 ngay o nhi¢t do 28°C (Tanak,
1962), nhung trén ca chua & nhiét do 20°C phai mét 57-59 ngay
(Tarjan, 1952).

+ Anh hudng cia cac yéu t6 moi truong dén su Ky sinh:

Tuyén tring Meloidogyne incognita ciing nhu phén i6n céc
loai tuyén tring khic trong giéng Meloidogyne déu thich k¥ sinh
cay chit khi ching dugc tréng trén dat canh tac x0p, chat dat la
dst c4t pha, phit sa cd, pha thit, dat do bazan, song hi€m khi gap
chding ky sinh trén cay & doi troc, ngoai ra chiing con c6 thé ky
sinh trén cay chi & do cao 2000 m so v6i muc nude bién
(Heastchinson, 1962). Mot s6 két qua nghién cifu cling chimg to
ring nhiét do, do 4m ciia dat trong thoi ky sinh trudng ciia cay
¢6 thc dung rat 16n dén sy phét trién clha quan the tyén trung
trong d4t va r&, nhiét d9 thap s& kéo dai chu trrinh phat trién va
nguoc lai nhiét do cing cao thi vong ddi cang dugc rit ngan: vi
du loai tuyén tring Meloidogyne incognita trén cay dua bd hoan
thanh vong doi & nhiét 46 17°C trong vong 30-31 ngay, trong khi
d6 & nhiét do 27°C né hoan thanh vong ddi chi ¢6 20-22 ngay
(Razjavin, 1990).

+ T4c dong qua lai véi cac tic nhan gay bénh khac:

Tuyén tring sdn ré Meloidogyne incognita c6 moi lién quan
twong hé véi nhiu loai ndm ky sinh nhu v6i Fusarium
oxysporum, Fusarium spp. gay bénh héo rii 14 & nhiéu loai thuc
vat. Ngoai ra cdc not sin do tuyén trang tao ra trén cac mo thuc
vat lai 12 muc tiéu dé cdc loai nam, vi khudn khac xam nhép
vao cay.

v 2.3. PHONG TRUTUYEN TRUNG SAN RE CHUOI
(MELOIDOGYNE INCOGNITA)

Sir dung céc giong chudi dat san lugng cao, sach bénh va dac
biét 1a ¢6 kha nang chong tuyén tring sin & Meloidogyne
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incognita cao. Chudi truée khi dem tréng ngam vao dung dich
Nemacur 10G & néng dé 3000 ppm thai gian 30 phit va sau dé
ngam ti€p 30 phuit trong nude sach (Hadisoeganda, 1994). C6 thé
got hoac 16t v6 cay chudi con, bd di cdc mo hoai tr r6i ngam 20
phut trong nuée 4m 53-55°C (Edmunds, 1969; Casamayor e al.,
1967). Trén cic 16 chudi méi trong ding DBCP liéu lugng 9 lit
a.l./ha, thdi gian x0ng dat 2’ lan trong nidm vao cdc thang 5 va
thdng 10 (Philis, 1971).

Trén céc 16 chugdi chuyén canh thdo nudc vao cho dat 4m sau
dé ding DBCP li€u luong 40 lit/ha, thoi gian xong dat thang 5-6;
dot thii 2 duge ti€n hanh vao thang 10 véi liéu luong 25 lit/ha;
dot cudi s& dugce tién hanh vao thang 3 sang nam liéu lugngls
lit/ha (Luc & Vilardebo, 1961). St dung thuéc dac hiéu trir tuyén
tring Nemacur 10G, Ethoprophos 10% (Mocap 10G),
Carbofuran 5% (Furadan 5 G); Cich ding nhu sau: Fenamiphos
10% (Nemacur 10G) véi liéu lugng 20-40 g/goc; ding Oxamyl
va Carbofuran theo ty 16 1.5, liéu luong 3 g/gdc (Hadisoeganda,
1994); Carbofuran 5G liéu st dung 30 kg/ha mét tudn trude khi
tréng chudi (Nguyén Xuan Thanh, 1990).

+ Su dung thudc trir sau sinh hoc:

Gén day nhiéu ti€n bo khoa hoc céng nghé di dugc tng
dung trong ddu tranh phong trir sdu hai khéng gay doc cho ngudi
str dung va moéi trudng xung quanh, mét trong nhitng phiwong
phap dé 1a su dung ndm Paecilomyces lilacinus, Penicillium
oxalicum phan l4p tir dat cho viéc phong trir tuyén tring than, ré
va nhiéu loai con tring ¢6 hai cay tréng va dac biét la cay an
qua. Ngay nay Biocon, Bioact 1a thudc trir su sinh hoc dang
dugc sur dung rong rai & Australia, Hoa Ky va mét s6 nuéc khac
véi liéu lugng 1 g/150 ml nude/gde chudi; (1 g ché phdm chita
10’ bao tr nam). Ché phim loai miy dugc dang ky dudi tén
thuong phdm 13 Nemacheck (Molina & Davide, 1986; Davide,
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1994) dugc bén & nhiéu noi. Ding ché pham BT phong tri tuyén
tring va con trung hai chudi (Lamberti & Peferoen, 1992) hoac
ding ché phim tir Streptomyces avermitilis (Dubas, 1988;
Gushin, 1990). Ding dich chiét tir ctic van tho (Tagetes erecta),
cay keo dau (Leucaena leucocephala), siu dau ring (Brucea
javanica), ¢ Bermud (Cynodon dactylon) va cay Mimosa
pudica c6 thé han ché tGi da trimg no va s6 lugng tuyén tring du
tring cAm nhiém (Davide, 1994; Nguyén Ngoc Chau & Nguyén
Vii Thanh, 1996).

v.3. TUYEN TRUNG NOI KY SINH GAY HOAI TU RE
PRATYLENCHUS BRACHYURUS (GOLDFREY, 1929)
FILIPJEV & SCH. STEKHOVEN, 1941

(Hinh 4. A-F)
Tén dong vat:
Tylenchus brachyurus Godfrey, 1929;
Anguillulina brachyurs (Godfrey,1929) Goodey, 1932;
Pratylenchus leiocephalus Steiner, 1949;

P. steineri Lordello, Zamith & Boock, 1954 va
Zamith & Boock, 1954

Vv.3.1. MO TA HINH THAI
So do:

Theo Sher & Allen, 1953: Con cdl: L = 0.59-0.75 mm; a =
15-29: b = 5-10; ¢ = 13-28; V = §2-89%; stylet = 17-22 um;
Theo Loof, 1960: Con cai: L = 0.39-0.75 mm; a = 15-29; b = 5-
10 ; ¢ = 13-28; V = 82-89%; stylet = 17-22 pm. Con dyc: L =
0.46-0.56 mm; a = 27-29; b=7; ¢ = 21; stylet = 19 pum.

Theo Nguyen Vu Thanh, 1981 (méu vat Viet Nam):

Con cdi (n = 10): L = 0.56-0.65 mm; a = 16-21: b=4.2-5¢
=19-23; V = 84-87%; stylet = 19.2 um;
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Théo Ryss & Pham, T. B., 1989 (mau vat Viét Nam): Con
cdi(n=7):L=0.43-061(0.51) mm; a = 18-22 (21); b=5.8-8.6
(7.0); ¢ = 18-29 (21)% ¢’ = 1.7-2. 5 (2.0); V = 79-87 (83) %;
stylet = 18-20 (18) pm. '

Mo ta:

Con cdi: ddu thap, cé 2 vong cutin. Stylet to khoe, mim géc
tron. Diéu giita hinh cdu; diéu tuyén dang nén. Lo bai tiét nam
ngang phia sau van thyc quin-rudt. Hemizonid nam ngay phia
trudc 16 bai tiét. Tui chda tinh khong 1. Tir cung sau ngan, ¢
chiéu dai bing hoac nhd hon chiéu rong co thé tai vulva. 3 nhiéu
¢4 thé rudt gifta di qua phén ddu cha rectum. Pudi hinh chép
hodc hoi xién; tan cing dudi ngén. Dang dudi tir ndén cut dén
chép th; phia bén bung véi 13-23 vong cutin.

Con duc: chua thdy & Viét Nam.

Cay chi:

Pat quanh ré dia (Aranas sativa), lac (Arachis hypogaea),
mia (Saccharum officinarum), mo (Prunus triphlora), che
(Camellia sinensis), chanh (Citrus limon), dau tuong (Glycine
soja), cao su (Hevea brassiliensis), san (Manihot utilissima),
thusc 14 (Nicotiana tabacum), chudi (Musa paradisiaca var.
sapientum L.}, d6 xanh (Phaseolus sp.), ngd (Zea mays), ca phé
(Coffea arabica), hd tieu (Piper nigrum), ving (Sesamum
indicum). .

Phan bo:

G Viet Nam loai tuyén tring Pratylenchus brachyurus dugc
phét hién trén difa, cam, budi, chanh, dua hau, chusi & Cao Bang
(Dé Thém, Tring Khanh, Hing Qudc, Dinh Minh), Lang Son
(Dong Khe, Déng Dang), Son La (To Hiéd, Mudng La, Thuan
Chau, Nam Tié¢n, Binh Thuin), Phii Tho (Phd Ho, Khai Xuan),
Thai Binh (Quynh Coi), Thanh Héa (The Xuan, Ha Trung,
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Thong Nhat), Ngh¢ An (béng My, bong Hi¢u, Dién Chau),
Quéng Binh (Viét Trung, Quyét Thing, Bo Trach, Sao Vang),
Quang Tri (Cén Tien, Tan Lam), Hué (Loc An), Da Néng (Hoa
Vang), Quang Nam (Tra My), Gia Lai (Dac To, Tan Canh), Tam
Nong, Pong Thap Muoi (Dong Thép), Tram Chim (Ki¢n Giang).

Hinh 4. Pratylenchus br‘a('hym‘us

Con cii: A. Phdn sau co thé va he sinh duc; B, C. Céc dang dudi;
D. Phin déu va kim hut; E. LAt cdt ngang ving moi;
F. Toan b co thé (Theo Corbert, 1976).

Trén thé giéi P. brachyrus gay hai va lam tén thuong hé ré
dita va nhiéu cay trong khdc nhau. chiing dugc phat hién lan dau
wén dita & Hawaii vao nam 1929, Hién nay Pratylenchus
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brachyurus ¢6 dién phan b rong & khu vyc quanh xich dao nhu

Singapo, Malaysia, An Do, Thé Nhi Ky, Hawaii, Australia, Ivory
Coast, Uganda, South Africa, chiu Phi, Cic nudc vang Caribe,
Brazil vd chau M¥ La tinh.

Triéu chimg bénh:

Bénh théi den trén bé mat va l:ihﬁn mo dudi biéu bi d ré dia,
chudi dugc tao thanh boi két qua cla qud trinh gy hai va dinh
dudng va van dong cla tuyén trung bén trong ré. Su tén thuong

dan dén sy mat mau va chét cia cdc & bao bi€u bi. O giai doan
- cudi cha qud trinh gy bénh, phin mé mém s& bi phd huy, vo da
téch roi khoi tru 1é. RE thi cdp va ré phu cling bi huy hoai, ré
din dén ré cdi tro troi, ré c4i khong phat trién duge. Benh & cic
biéu mé vé téng thé khong phan biét 1o duge trén dong rudng vi
r& dia ngay trong qua trinh bi bénh ching ciing c6 kha nang tao
libe rit nhanh va khoé. Qud trinh gdy bénh lam gidm sy phat
trién clha cay, lam cham qua trinh nhd chéi, ra 14 va lam glam
trong luong 14 t6i 35-40%. L4 trd¥ nén vang sau chuyén sang mau
do, khong giit dugc do cang cha 14 va sau d6 thi dau ngon 14 kho
héo va tan lui. Triéu chiing bénh trén 14 12 ket qua thi€u nudc va
cung cip chat khoang cho cay va dac biét triéu chiing bénh s€ 16
rang hon néu st dung phan dam dang hat bén vao dat tredc trude
khi tréng, vi su hdp phu dam sé bi uc ch€ do bénh tuyén tring
gay ra.

V.3.2. SINH HOC

Tuyén trung Pratylenchus brachyurus thuoc dang noi ky
sinh di chuyén. Con duc hiém rét it gap, sinh san theo kiéu don
tinh nguyén phan. Trimg duge dé timg céi riéng ré€ vao mo bén
trong ré va ra ngodi trong dat. Tuyen trung Pratylenchus
brachyurus hoan thanh chu ky phdt trién véi 4 1an 10t xéc, trong
d6 1an dau tién duge thuc hién trong trimg. Vong doi duge hoan
thanh trong ré thue vat. & nhiét do 5-10°C | vong ddi tir du tring
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dén con trudng thanh khong thé hoan thaph trong vong 14 tudn,
song & nhiet do 30 hoac 35°C ] vong doi dugc hoan thanh trong
vong 4 tudn. 3 nhigt do 5-10°C Pratylenchus brachyurus hoan
toan ngimg dé& trimg, nhiét do (61 vu cho viéc dé tring la 29-
30°C, & nhiét 4o nay céc quan thé Pratylenchus brachyurus phat
trién rat nharih va pha huy cdc moé mém va vb ré. Tuyén tring
Pratylenchus brachyurus di chuyén trong d4t cdt min va dat cat
pha t6t hon so véi dat thit va dat sét.

+ Anh hudng clia cac yéu t6 moi truong toi su gay nhiém
cta tuyén trung:

Nhiét do 16i wu cho tuyén trang Pratylenchus brachyurus
phat trién 12 25-30°C, vi vay & nhiét do 40°C sy di chuyén cia
chiing trd nén cham chap, khé khan. Nhiét d6 cita dat luon ludn
12 mot chi s6 lién quan chat ché toi tuyén tring gay thoi den ré
(hoai tir) Pratylenchus brachyurus; va ching luén thich img véi
moi su thay doi cia do 4m trong dat va ré. Néu dita trong trong
mua kho thi quin thé tuyén tring trong ré s& dat s6 lugng it va
né sé duge tang lén sau it twan khi mua mua di dén. Khi dia
tréng trong mia mua thi mat d6 quin thé tuyén tring trong ré sé
tang nhanh sau 3 thédng va néu do 4m ciha dat thich hop thi mat
d6 quén thé tuyén tring s& phat trién bén vimg, n6 chi gidm khi
d6 4m khong 6 lgi.

+ Tac dong qua lai doi v6i cac tic nhan gay bénh khac:

Tuyén trang Pratylenchus brachyurus ¢6 thé gay nhiém trén
cic nét san ré do tuyén tring Meloidogyne incognila,
Meloidogyne javanica 120 ra, gay suy kiet nhanh chong va chét
céc dau ré. Trong qud trinh gay bénh Pratylenchus brachyurus
lien quan chat ché véi cic loai ndm ky sinh khéc nhan va t6 hop
gay bénh tuyén trung + nam bao gidy cling tao ra cdc vét thuong
trén ré nang hon nhiéu so vdi vét thuong cGa moOt minh tuyén
triing hodc nam.
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v.3.3. PHONG TRU TUYEN TRUNG GAY HOAI TU RE
(PRATYLENCHUS BRACHYURUS)

Cay diéa con truéc khi dem tréng ngam trong nuGc dm 2
phit & nhiét d6 52-52.8°C hoac 15-30 phiit trong nudc am 45.5-
46°C (Corbett, 1973), dita non trudc khi dem tréng ngam trong
dung dich Phenamyphos 1,5% trong thoi gian 20 phit (Guerout,
1975). Xong hoi dat bang Karbation, Nemagon,
Dichloropropene, ~Chlorpicrine, Methyl bromid, Vapam,
Aldicarb hat (Ryss, 1988).

Tru6c khi trong diét tuyén tring trén déng rudng bang nhil
twong Nemaphos 0.06%, 15-30 phiit (Smart, 1967). Ding methyl
bromide phun & néng do 24.5 mg/l trong 24 gig, ciing c6 thé su
dung methyl bromide & liéu cao 44.6-50.9 mg/l, & liéu luong nay
c6 thé diét 15% cd thé tuyén tring (Minton & Gillenwater,
1973). Diing Fenamiphos 22.1 lit/ha phong trir Prarylenchus spp.
(La Mondia, 1994).

Ding cédc ch€ phdm thudc trir sau thdo moc nhu cay nim An
Do (Azaddirachta indica) 2 kg/thlra TN, sdu dau rimg (Brucea
javanica) néng do 2.5-5% liéu luong 200 g/géc (Nguyen Ngoc
Chau & Nguyen Vu Thanh, 1996). Tréng ctc van tho (Tagefes
erecta) trén cdc ruéng bi tuyén tring niang s€ lam giam mat do
chia ching (Suatmadji, 1968).

V4. TUYEN TRUNG NOI KY SINH GAY HOAI TU
RE CHUOI VA CA PHE (PRATYLENCHUS COFFEAE)
(ZIMMERMANN, 1898) FILIPEV & STEKHOVEN, 1941

(Hinh 5. A-N)

T4m loai trong giéng ndy cé kha nang tén cong va lam tén
thuong ré cic giong chudi khac nhau trén pham vi todn cau, song
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trong s6 tuyén trung néi trén & cdc ving trong chudi chau Ava
Dong nam A, lodi Pratylenchus coffeae phé bién nhét va c6 tim
nang gy hai nhat (Sun Maolin, 1994; Hadisoeganda, 1994,
Sidam, 1994; Davide, 1994). Lén dau tién twyén tring
Pratylenchus coffeae dugc Cobb (1919) phat hién trén chuéi vo
tén khoa hoc 1 Tylenchits musicola, khi nang tdn cong phin vo
cha ré va gay t6n thuong cho ré da duge thir nghiém tai Costa
Rica (Taylor & Loegering, 1953).

V.4.1. MO TA HINH THAI
Tén dong vat:
Tylenchus coffeae Zimmermann,]1893
Anguillulina coffeae (Zimmermann, 1898) Goodey, 1932
Tylenchus musicola Cobb, 1919; Anguiliulina musicola
(Cobb, 1919) Googey, 1932
Pratylenchus musicola (Cobb, 1919) Filipjev, 1936
Tylenchus mahogani Cobb, 1920
T. mahogani (Cobb) Goodey, 1932
Prarylenchus mahogani (Cobb) Filipjev, 1936.

S6 do:

Theo Sher va Allen, 1953: Con cii (n = 69): L = 0.45-0.70
mm; a=2535b=57,¢=1722: V= 76-83%; stylet = 15-18
pm. Ca thé duc (n = 10): L = 0.45-0.70 mm; a = 26-40; b = 6-7;
c = 17-24; T = 45-52%; stylet = [5-17 pm.

Theo Loof, 1960: Con cdi: L = 0.37-0.69 mm; a = 17.7-30.5;
b = 5-7.8: ¢ = 13.7-23.9; V = 75.8-84.2%; stylet = 14-17 pm.
Con duc: L =0.4-0.56 mm; a = 23.8-31.4: b=5.9-77, ¢ = 17.6-
23.3; T = 37-58%; stylet = 18 um.
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Hinh 5. Pratylenchus coffeae

Con cdi: A. Toan bo co thé; B. Phin trudc co thé; C. D4u va kim huit;
D, E. Céc dang duéi. Con dyc: F, G. Cic dang dudi va co quan giao
cdu (Theo Nguyen N.C., 1996).

Theo Nguyen Vu Thanh, 1981 (miu vat Viét Nam): Con cii
(n=10) L =0. 49063 mm; a=21-33; b=55-7:¢c = 18-23; V
= 77- 84%; stylet = 15-17 pm. Ci thé duc (n = 10): L = 0.45-
0.57 mm; a =23-31; b= 6-8; c = 16-22; stylet = 15-18 um. Theo
Eroshenko et al.,1985 (méu vat Viét Nam): Con cdi (n = 10): L
=0.49-0.63 mm; a=21-33; b=42-74; ¢ = 18-23; V = 77-86%:;
stylet = 15-18 um. Con duc (n = 10): L =0.41-0.44 mm: a = 21-
25;b=4.1;¢c=19-21: stylet = 15-16 um.
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Theo Pham, T. B., 1988 (mau vat Viét Nam): Con ¢édi (n =
35): L = 0.48-0.65 (0.58) mm; a = 23-31.6 (27.2); b = 4.6-6.4
(5.4); ¢ = 168-21 (18.7); V = 77.2-84 (79.8)%; stylet = 16-18
um. Con duc (n = 21): L = 0.44-0.65 (0.56) mm; a = 30.2-36
(34.6);b=5-68 (6.3);c=17. 1-22.4 (18.6).

Theo Nguyen Ngoc Chau, 1996 (mau vat Viét Nam):

Con cdi (n = 5% L = 0.62-0.74 (0.67) mm; a = 25.3-30.5
(27.6); b = 6.6-82 (7.4, b = 5.1-62 (5.5),¢c = 20.5-30.5 (24);
¢ =1.72120; V= 81-83.5 (82.6)%:; stylet = 17.5 pm. Con
duec(n=5xL= 0.47-0.56 (0.50) mm; a = 30.5-37 (35); b =6.3-
74 (6.7 b = 3.6-5.5 (4.5); ¢ = 16.5-19 (18.3); ¢’ = 2.2-2.8

(2.5); stylet = 15-16.5 (15.8) pm; spic = 17.5-18.5 (18) pm; gub
=4-5.2. um.

Mo ta:

Con cii: co thé thing hodc hoi cong vé phia bung. Ving bén
c6 4 dudng. Pau ¢6 2 vong.cutin. Kim hut (stylet) khoe, can déi;
cdc niim goc stylet tron. Phén trude clia thye quan ngin va rong,
chi hoi hep lai & phia truée diéu giita. Diéu giita hinh cdu. L6 bai
tiét nim phia sau so v6i van thuc quan-rut. Hemizonid nam
phia trudc 16 bai ti€t. Noan bao x&p thanh mot ddy trong budng
triing. Tdi chda tinh hinh cdu hoac oval; & mot vai c4 thé khong
r5. Chiéu dai tir cung sau thay déi. Khoang cdch tir 16 am dao
(vulva) dén 16 hau mon bing 3-4 lin dudng kinh clia co thé.
Dubi tron, rong; tan ciing mit dudi nhan; phia bén bung cd i
25-34 vong cutin.

Con dyc: thudng manh hon con céi. Duobi hinh chép. Gai
sinh duc (spicule) cong vé phia bung. Tuyén sinh duc dyuc chiém
1/2 chiéu dai co thé. Tinh hoan ngin hon ong dan tinh. Cénh

dusi kéo dai dén tan cing miit dudi; dudng vién cla dudi hoi
nhin nheo nhu dang séng.
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Cay chi: _ _

~Dbat quanh 1& chusi (Musa paradisiaca var. sapietitum L),
dia (Ananas sativa), lac (Arachis hypogaea), ché (Camellia
sinensis), cam sanh (Citrus sp.), chanh (Citrus limon), ca phe
(Coffea arabica), dau twong (Glycine soja), mia (Saccharum
officinarum), san (Manihot utilissima), thuéc 14 (Nicotiana
tabacum), ia (Oryza sativd), hé tiéu (Piper nigrum), mit
(Artocarpus sp.), ca bat (Brassica sp.), ngd (Zea mays), hanh
(Allium fistulasum), cu cai (Beta vulgaris), 46 xanh (Phaseolus
sp-), dd den (Phaseolus vulgaris), bip cdi (Brassica oleracea
var. capitata), cai thia (Raphanus sp.), dau Ha Lan, khoai tay
(Solanum tuberosum), ca chua (Lycopersicon esculentum), ca rét
(Daucus carota), xa lach (Lactuca sativa).

Phan bg:

Viét Nam: bat gap véi s6 lugng 16n & céc tinh phia Bac,
mién Trung va Tay Nguyén;

The' gidi: Indonesia, Philipin, Thdi Lan, Malaixia, Brunei,
Trung Quéc, An D9, quan ddo Hawai, Nhat, phin chau A clia
- SNG, ving Caribe, Goatemala, Puerto-Rico, Salvado, Venezuela,
Brazil va USA.

Triéu chitng bénh:

Bénh thoi den trén bé mit va phidn mo dudi bidu bi O ré
chudi dugc tao thanh béi két qué cla qué trinh gay hai va dinh
dudng cia tuyén tring khi ching &n va van dong ben trong ré.
Trigu ching bénh bén ngoai giong véi bidu hién bénh do tyén
tring dao hang Radopholus similis gay ra trén cay chudi; cay bi
tic che khong 16n, ¢6 dang coi coc, kéo dai chu trinh dinh dudng,
kich thudc 14 nhé di va s& lugng 14 b giam, hién nwong giam vé
kich thudc qua trén nai chudi ciing duge ghi nhan din dén trong
lugng buéng chudi gidm, 1Am mat nang suat clia ci vudn chudi.
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Qu4 trinh tén thuong dan dén su déi tir mau nau nhat dén mau
den va sy hinh thanh céc cham hinh tron hoai t & 16p mo biéu bi
ngay duéi vo re dinh dudng clia cay chudi. O giai doan cudi cha
qud trinh gay bénh, phdn mo6 mém s& bi phd huy, vo da tach roi
khoi tru ré. RE thit cap va ré phy ciing bi huy hoai, dan dén ré cii
tro troi khong phat trién duoc.

V.4.2. SINH HOC

Tuyén tring Pratylenchus coffeae thudc dang ndi ky sinh di
chuyén song ching ¢6 thé sinh séng & 16p biéu bi dudi vo ré
chudi noi ching dinh dudng va sinh san. Khi ré bi théi rita do
céc loai ky sinh thit cap nhu nam, vi khuén xam nhap, tuyén
trung Pratylenchus coffeae tic khéc di chuyén qua dit va tan
cong cac ré tuoi khic. Zimmermann (1898) cho biét & diéu kién
khi hau nhiét déi nhu dao Java lan 1ot xdc ddu tién duoc thuc
hién trong trimg, 3 1an sau dugc 16t xdc & bén ngoai. Trong nudc
va & nhiét do 28-30°C triing nd sau 6-8 ngay.

@ khoai tay, con trudng thanh xudt hién khoing 2 tudn sau
khi tring nd va trung binh mot vong doi chia tuyén trung
Pratylenchus coffeae hoan thanh trong khodng 27 ngay & nhiét
do 25-30°C (Gotoh, 1964). Tring dugc dé timg céi riéng 1€ vao
mo bén trong ré va ra ngoai trong dat. Tuyén tring Prafylenchus
coffeae hoan thanh chu ky phat trién v6i 4 1an 16t xéc, trong d6
lin dau tién duoc thuc hién trong tring. Vong doi duge hoan
thanh trong & thic vat. O nhigt 4o 5-10°C, 1 vong ddi tir con
trudng thanh dén con truong thanh khong thé hoan thanh trong
vong 14 tan, song § nhiét do 30 hoac 35°C 1 vong doi duge
hoan thanh trong vong 4 tuan (Kirjanova & Krall, 1971}.

Anh huéng ciia cdc yéu t6 moi truong t6i sy gay nhiém
cua tuyén trung:

& nhiét 4o 5-10°C Pratylenchus coffeae hoan toan ngimg dé
trimg, nhiét do 161 wu cho viée dé trimg 12 29-30°C, ¢ nhiét do nay
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cdc quén thé P; atylenchus coffeae phat trién rat nhanh va phd huy
cic mé mém va vo ré. Tuyén tring Pratylenchus coffeae di
chuyén trong dat cit pha t6t hon so véi dat thit va dat sét (Luc et
al, 1990). Trong diéu kién thiéu cay chi tuyén trung
Praty!enchus coffeae c¢6 thé t6n tai khodng 8 théng trong dat
(Colbran 1954). Nhiét do 161 wu dé cho tuyén tring phét trién va
sinh san 1a 29,5°C, qua 38°C thi tuyén triing Pratylenchus coffeae
s& khong thé t6n tai va phat trién dugc (Radewald, 1971).

Tac dong qua lai déi véi cdc téc nhan gay bénh khde:

Tuyén trung gy hoai tlr Pratylenchus coﬁeae ¢6 thé gay
nhiém trén hé ré khi di cé cdc cdc nét san ré sin c6 do tuyén
trung Meloidogyne incognita, Meloidogyne javanica tao ra,
ching nhanh chéng lam suy kiét ching va lam chét cdc diu 18 (
Luc et al., 1990). Trong qué trinh gay bénh Prarylenchus coffeae
cling nhw Pratylenchus brachyurus chiing lién quan chit ché véi
cdc loai ndm ky sinh khic va thudng tao thanh td hop gay bénh
tuyén trung + ndm bao. gi¥ ciing tao ra cdc vét thuong trén ré
nang hon nhiéu so véi vét thuong cita mot minh tuyén triing hoic
nam gay ra.

V.43. PHONG TRU TUYEN TRUNG GAY HOAI TU RE
(PRATYLENCHUS COFFEAE)

Trude khi dem trong cay gidng c4n duge ngam trong dung
dich Fenamiphos 3000 ppm trong 30 phdt, sau d6 ching dugc
ngam ti€p trong nudc sach 30 phiit (Hadisoeganda, 1992). C6 thé
ding Fenamiphos (Nemacur [0G) hoac Carbofuran (Furadan
5G) véi liéu lugng 60 kg/ha d6t v6i Fenamiphos (Nemacur 10G);
100 kg /ha véi Carbofuran (Furadan 5G) cho vio xung quanh ré
céy trong 4 lan trong nam (Davide, 1994).

Ngoai ra con ¢6 thé sit dung céc ché pham thio méc dé xua
dudi, lam gidm mat dé tuyén triing trong dat quanh ré chudi nhu
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dich nghién ndt tir clic van tho (Tagetes erecta), 6 Becmud
(Cynodon dactylon), cay xdu hd (Mimosa pudica), keo dau
(Leucaena leucocephala) (Davide, 1994) va 14, hat sau dau rimg
(Brucea javanica) (Nguyén Ngoc Chan & Nguyén Vi Thanh,
1996).

V.5. TUYEN TRUNG HINH THAN ROTYLENCHULUS
RENIFORMIS LINFORD & OLIVEIRA, 1940

(Hinh 6. A-D)

v.5.1. MO TA HINH THAI
Tén dong vat:
Tylenchus nicotiana Yokoo & Tanaka in Tanaka &
Tsumagori, 1954

Rotylenchus nicotiana (Yokoo & Tanaka in Tanaka &

Tsumagori 1954 Baker, 1962 (Nakasono & Ichinohe
" 1967) Dasgupta, Raski & Sher, 1966

R. elisensis Carvalho, 1959;
Helicotylenchus elisensis Sher, 1961
R. eliensis (Carvalho) Sher, 1968;
R. queirozi (Lordello & Cesnik) Sher, 1961
R. leiperi Das, 1960,
R. styletakmani Husain & Khan, 1965
Spyrotylenchus queirozi Lordello & Cesnik, 1958;
Leiperotylenchus leiperi Das,1960
So6 do:
Theo Dasgupta, Raski & Sher, 1968:

Con cai chua thanh thuc: L = 0.34-0.42 mm; a = 22-27; b=
3.6-4.3; ¢ = 14-17; V = 68-73%; stylet = 16-18 um;
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Con cdi truong thanh: L = 0.38-0.52 mm; chiéu réng tai
vulva = 0.1-0.14 mm; V = 68-73%; Con duc: L = 0.38-0.43 mm;
2a=24-29:b=2.8-4.8;c=12-17: stylet = 12-16 pm.

Theo Eroshenko er al.,1985 (méu vat Viét Nam): Con cdi
chua thanh thuc (n = 10):; L = 0.32-0.4]1 mm; a = 23-24: b = 3 8-
42,0 =23-3.1;¢=15-16; V = 69-72%: stylet = 16-18 um; O
= 85-100. ’

Con duc: (n = 20): L = 0.35-0.42 mm; a = 23-28: b’ = 2.7-
4.8; ¢ = 13-16; T = 35-40; stylet = 12-14 ym.

Theo Pham Thanh Binh, 1988 (miu vat Viét Nam):

Con cdi chua thanh thuc: (n = 30): L = 0.38 (0.36-0.4) mm:
a=243(21-257; b=3.3(3.1-34); c = 154 (14.6-15.9); ¢’ =
25 (2.1-2.8); V= 75.1 (72.1-75.8)%; stylet = 17-18 um; Con
dyc (n = 10): L = 0.380.36-0.39) mm; a = 29 (27-31.3); b=4.2
(3.9-4.4); ¢ = 14.6 (12.3-15); stylet = 13-14 pm; spic= 16-17
um; gub = 7.5 um.

Theo Nguyen Chuné Tu, 1991 (méu vat Viét Nam):

- Con cdi non chua thanh thuc: L = 0.37-0.50 mm; a = 25-32;
b=45-6.1; c = 15; V = (70-73)%; stylet = 17-19 pm; Con duc:
L =0.40-042 mm; a =29-32; b = 5.7-5.8; ¢ = 15-20; stylet =
14.5-15.5 pm; spic = 20.6 pum.

Mo ta:

Con céi non: co thé sau dinh hinh thuong cé hinh ludi liém.
Ving bén v6i 4 dudng. Vang moi hinh chép; tuong d6i cao; ¢6 5
vong cutin rat nho va khéng phan biét véi dudng vién co thé.
Kim hit manh véi nim géc tron. L& bai tiét ndm giifa isthmus.
Diéu gira cha thuc quan hinh oval c6 van bén trong phat trién
v0i kich thude rdt to. Diéu tuyén cla thuc quén bao phi phéin
ddu cta rudt vé phia bén va phia bung. Dusi hinh chép v6i miit
dubi tron to.
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Con cdi trudng thianh: phin diu co thé nho hon so véi phan
sau; khong can doi. Co thé cong vé phia bung. Thyc quan thudng
phinh to, hinh cii khoai lang cong. Diéu giita hinh tru véi van rét
to. L6 bai ti€t nAm & ranh giéi clia thuc quan va rudt. Hé sinh san
v4i hai budng trimg. Tdi chifa tinh hinh trdn thuong chia day
tinh tring. Puéi tron rong véi | mau nho. .

Con dyc: Co thé thon hon nhiéu so véi con cdi chua thanh
thuc. Sau dinh hinh thudng c6 dang vong xoan md. Stylet va h¢
thic quan khong phat trién nhu & con cdi chua thanh thuc.

Cay cha:

Gap & dit quanh ré va trén ré ciia nhiéu loai cay trong khac
nhau nhu dda (Ananas sativa), cam ngot (Citrus sinensis), cam
sanh (Citrus sp.), quyt (Citrus nobilis), chudi (Musa paradisiaca
var. sapientum), lac (Arachis hypogaea), che (Camellia
sinensis),

ca phé (Coffea arabica), day (Corchorus capsularis), bach
dan (Eucaliptus sp.), dau tam (Morus alba), lia (Oryza sativa),
d8 xanh (Phaseolus sp.), d6 den (Phaseolus vulgaris), thong
(Pinus sp.), ho tieu (Piper nigrum), ca bat, day (Corchorus
capsularis), ¢l cadi (Raphanus sativus var. sativus), ngd (Zea
mays), ctt cai dudng (Beta vulgaris), bap cai (Brassica oleracea
L. var. gemmifera), cai thia (Raphanus sp.).

Phan bé: ,

G Viet Nam: Tuyén tring hinh than phé bién khap noi.

Trén thé gi6i: chiing song ky sinh trén nhiéu cay an qua va
cdc cay trong khiac ¢ khap cic nudc nhiét déi va can nhiét d6i
nhi Indonexia, Malaixia, Thdi Lan, Brunei, An Do, Pakistan,
Iran, Irak, Dai Loan, Australia, Nhat Ban, Xri Lanka, Figi,
Nigeria, Somali, Rodezia, Angola, USA, viing Caribe, Nam MJ.
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Hinh 6. Rotylenchulus reniformis

Con duc: A. Phédn ddn va thuc quén; B. Phdn duoi.
Con cai: C. Con cai thanh thuc; D. Con c4i non chua trudng thanh
(Theo Nguyen N.C., 1996).
Trié¢u chimg bénh:
Trén céc cay dita bi bénh tuyén trung nang 14 c6 kich thudc
nhd hon, phién 14 khong thang nhu & cac cay lanh bénh. Triéu

chimg biéu hién trén la tuong tu nhur cay thi€u chét dinh dudng
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hoac thi€u 46 4m, & nhing chd bi benh tuyén tring qué ning thi
cay, 14 1il héo ddn va chét. So sdnh véi cay dita khoé thi dia bi
tuyén tring than gay hai c6 ré cai phat trién kéo dai tao thanh tru
ré dang neo chéc chén song ré phy, ré thif cap lai bi tuyén tring
kim hdm va hau nhu kém phit trién.

v.5.2. SINH HOC

Tuyén tring céi bin noi ky sinh trong ré, trong khi d6 con
duc lai khong phai 13 lodi kY sinh (Triantaphyllou &
Hirschmann, 1964). bay 1a loai ludng tinh, sinh san nhd giao
ph6i hitu tinh. Sinh sin don tinh rdt hiém xdy ra (Dasgupta &
Seshadri, 1971a). Ching c6 thé duy tri noi gidng trong dat & 4m
do 3,3% 7 théng va bao toan 20-25% téng s6 c4 thé (Bichffield
& Martin, 1967), ngoai ra ching c6 thé ton tai trong dat khong
caph tic 2 nam. Au tring tudi 11 10t xdc tir trong trimg va di
chuyén trong dat, chiing khong an thifc an va sau 3 ldn 1ot xac
nifa chiing thanh con céi tién truong thanh. Vong ddi hoan chinh
Kéo dai 24-29 ngay. Méi 1an dé 45-64 tring.

Anh huéng clia cic yéu t6 moi truong tdi sy gay nhiém
ciia tuyén trung: Nhigt do 6i uu cho sy phét trién chia tuyen
tring 25-29°C, con cdi s& dimg dé tring & nhiét do 36 °C
(Rebois, 1973; Heald & inserra, 1988). Nhiét do dat g cac ving
trong dia dac bigt anh huéng 61 sy phat trién clia tuyén tring
hinh than. pH cta dat thich hop d6i vai Rotylenchulus reniformis
trong khoang 4.8-5.2 (Rohrbach & Apt, 1986).

Tac dong qua lai doi voi cic tac nhan gay bénh khac:
Tuyén trung thén la mot nhan t6 quan trong trong t6 hop bénh
v&i cdc loai nam ky sinh thudc giong Fusarium va Verticillium
(Birchfield, 1962).
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V53 PHONG TRU TUYEN TRUNG HINH THAN
(ROTYLENCHULUS RENIFORMIS)

Truéc khi trong cdn phai kiém tra dat uréng va xong dat
bing thudc trir tuyén tring. Ngam cay giong trudc khi mang ra
trong 3-5 phiit & nuéc am 50°C. Tréng luan canh céc cay dugc
coi nhu khong bi nhiém doi véi tuyén tring than nhu mia,
hanh, 6t (Roman, 1964). Dung nematicide Carbofuran 1.0% a.i
va Al(!oxycarb 10% ai (Mishra. S, D., 1989); DBCP 3.9 kg
a.i./ha; DD 3.64 lit/ha; Telone 2.72 lit/ha (Birchfield, 1968).

v.6. TUYEN TRUNG XOAN HAI CHUOI
(HELICOTYLENCHUS MULTICINCTUS (COBB, 1913)
GOLDEN, 1956

(Hinh 7. A-G)
Tén dong vat:
Tylenchus multicinctus Cobb, 1893
Tylenchorhynchus multicinctus (Cobb) Micoletzky, 1922
Anguillulina multicincta (cobb) Goodey, 1932
Rotylenchus multicinctus (Cobb) Filipjev, 1936
R. iperoiguensis Carvalho, 1956
Helicotylenchus iperoiguensis (Carvatho) Andrassy, 1958

v.6.1. MO TA HINH THAI
So do:

Theo Sher, 1966 : Con céi L = 0.47-0.53 mm; a = 24-30; b=
4.7-5.4: 5 =3.4-4.1; ¢ =35-46; ¢’ =0.8-1; V = 65-69%; stylet =
22-24 um. Con duc L = 0.47 mm; a = 29.30;b=52;b"=39;¢
=28-31; stylet = 22 pm; spic = 17-18 pm; gub = 5-6 pm.

Theo Pham Thanh Binh, 1988 (miu vat Viét Nam): Con céi
(n = 10): L = 0.44-0.57 (0.49) mm; a = 23-26.5 (23.6);, b = 4.5-
5.4 (4.7), ¢ = 49-61 (52.1); V = 65-70.3.
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Hinh 7. Helicotylenchus multicinctus

o thé: B. Phin trudc cd {hé; C-E. Céc dang dudi
quan giao céun (Theo

Con cai: A. Toan b ¢
va ving bén. Con duc: F, G. Cic dang dudi va cd
Nguyen N.C., 1996).

Theo Nguyen Ngoc Chau, 1996 (mau vat Viet Nam): Con
cai (n=3) L = 0.52-0.61 (0.58)ymm ;a= 99.7-34.5 (31.8); b=
57-13 (63): b = 45-6 5.0, ¢c= 51.3-63.6 (35.2%, ¢'= 09-1
(1.0); V = 67.1-705 (69.0) %3 stylet = 24-25.5 pri; O = 11-17
(13.8); (68.8) - stylet = 22-24 pms O = 27-40 (38);



Conduc(n=3):L= 0.75 mm; a = 30-40 (34.1); b= 48-58
(52); b =3.8-4.3 (40); ¢ = 28-30 ©8.8); ¢’ = 1.5-1.8 (1.6);
stylet = 21-23 pm; spic = 18.7-19.1 pm; gub = 5.2.um.

Mo ta:

Con céi: co thé sau khi xir Iy nhiét 1ao thanh cénh cung vé
phia bung hoac ¢6 danh hinh chit C m&. Ving méi hoi phéan biét
véi than, hinh ban cdu véi 3-5 vong cutin. Kim hit (stylet) voi
nGim goc rat to, 116t nam sau van tlia thuc quéan tuyén. Hemizonid
15, nam phia trén 16 bai tiét 1-3 vong cutin. C6 2 budng tring doi
xing thang nhau; doi khi nhénh bubng tring sau kém phat trién
hon so véi nhanh cda phia trudc, khée: cic canh cha nim goc
stylet vt ngang trdn va ¢6 (hé hoi vat cong vé phia nrée. Diéu
giffa c6 dang tron hoac qué tring. Lo bai tiét nim sau van thuc
quan-ruot. Hemizonid rat 1o, niim & phia trén 16 bai ti€t 1-3 vong
cutin. Co quan sinh duc chan, v6i 2 buéng tring d6i xdng qua
vulva, doi khi nhanh sau cha bubng tring kém phat trién hon so
v&i nhanh phia truée. Tdi chifa tinh khong tach biét rd vOL budng
tring, nam trén truc chia budng trimg, tron va chia day tinh
tring. Am dao (vulva) ddng khe ngang; mang am dao khong
thdy. Duoi con cdi non thudng thu nhé & phén mut dudi, song
khi gia ching c6 dang dudi hinh bén cdu véi mit duoi phan dot
déu. Phia bén bung c6 6-13 vong cutin. Vung bén véi 4 dudng va
hai dudmg bén trong phan biét dén tan cang mut 4udi. Phasmid &
vi tri 1-6 vong cutin phia trudc hdu mon.

Con duc: ¢6 hinh thai tuong dsi gidng so véi con cdi chi
khic vé ciu tao cha co quan sinh duc, v&i mot tinh hoan ¢ phia
trudc. Tinh tring nho, dang tron. Canh dudi hep, phii kin dudi.
Canh ngoai cha cdnh dudi <6 hinh rang cua. Duodi cha gai sinh
duc khong 10 nét. Gubernaculum c6 cau tao don gian.

Cay chu:

Dat quanh ré ca ot (Daucus carota), chuoi (Musa
parasidiaca var. sapientum), mia (Saccharum officinarum,). Cod
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(Portulaca oleacera), (Alternanthera sessilis) (Luc et al., 1990),
cam ngot (Citrus chinensis), bong (Gossypium sp) va dua chudt
(Cucumis sativus) (Kirjanova & Krall, 1971).

Phan b6:

Viét Nam: Day 4 loai chuyén héa ky sinh & chudi duge phat
hién & hau hét céc ving tréng chudi & nudc ta, ¢d phé ky sinh rat
réng & céc ving chudi khap thé gidi.

Thé gidi: Théi Lan, Malaysia, Indonesia, Philippine, Trung
Qudc, quén dao Phigi, New Caledonia, Samoa, Tonga, Gine xich
dao, (Pone, 1994), An Do, Pakistan, Bangladesh, quén dao
Hawaii, Chau Phi, Xurinam, Peru, Giamaica, Cuba, Dominica,
Columbia, Honduras, Panama, Tay Ban Nha, Ucraina,
Uzbekixtan, Gruzia (Kirjanova & Krall, 1971).

Triéu chitng bénh: .

Biu hién benh 1y cla cay chudi ciing nhu cdc cay trong
khic tréng xen trong vudn chudi Khi bi tuyén tring
Helicotylenchus multicinctus tan cong gay bénh nom bén ngoai
clia cdy gidng nhu cay bi bénh do tuyén tring dao hang
Radopholus similis gay ra: Cay bi ic ché va khong cao, giai
doan dinh dudng kéo dai; chiéu dai, chiéu rong cta 14, qua va
budng bi nhd, trong lugng budng bi giam nhiéu din dén giam
nang suit cla toan vudn. Ciy bi tuyén tring Helicotylenchus
multicinctus nhiém nang sé c6 déng khang khiu, 6m yéu. Tuyén
trang tan cong he ré, dinh dudng thic an vo ré, sinh san trén bé
mit céc mo biéu bi dudi da gy ra vét tham nho t8n thuong hoai
tit t& vi dén ddn ching chuyén sang mau den (Luc & Vilardebo,
1961). Qué ftrinh giy ®n thuong & do tuyén trung
Helicotylenchus multicinctus thudmg cham chit khong nhanh nhu
& cay khi bi tuyén trimg R. similis t4n cong. C6 thé dé dang phan
biét nhimg ving bi t6n thuong nay so véi cac vung do
Radopholus similis gy 1a vi nhimg ving d6 rong hon, néng hon
va khong md rong dén tru giia (Stover, 1972). Sy tén thuong ré
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cdi dién ra néng trén bé mat ré véi vi€c a0 ra nhiéu vét thuong
nhé mau dé-ndu sau chuyén sang miu den. Tuy nhién trong
truong hop r€ bi nhiém rit nang thi cic vét thuong nay cé thé
hop nhat thanh mot vet den hoai tir bén ngoai vé ré va ré bi chét,
qué trinh Iam ton thuong & con tim thdy & phén céc than ngdm
khac (Queneherve & Cadet, 1985).

V.6.2. SINH HOC VA VONG BOI

Tuyeén tring Helicotylenchus multicinctus 13 loai tuyén trung
noi ky sinh trong ré, ching séng trong cdc 16p mo phia ngoai coa
VO va ¢4 thé s6ng & vimng dit quanh ré. Cic giai doan phat trién
deu dién ra trong ré va ¢6 thé hoan thanh c4 mot vong doi & dé
(Zuckerman & Strich-Harari, 1964). Céc nha khoa hoc cling da
quan sit duoc rang tring cha tuyén tring Helicotylenchus
multicincius khong mau, gém 8-26 qua, chiing duogc dé ra trong
cac mo dudi vo 1€, thudng xé€p song song véi truc ré va chiém
khoang 2-3 t€ bao (Krall, 1978). Sau 48-51 £i0 triing nd trong
nuSe ¢ nhiét do 30°C va l4n lot xdc ddu tién s& dién ra nhanh
chéng bén ngoai tning sau khi n&. Au tring tudi IT v6i duodi xé
ngén, sang dén au tring twdi 111 & bo phan tuyén sinh duc céi ¢
2 1€ bao, sang d&n wéi IV s6 1€ bao tang lén 6 vao lin 16t xac thir
ba. Con dyc, con cdi hoan tat sy phét trién ctia minh trong suét
lan 16t x4c thit tu, & giai doan nay da nhin 16 cic co quan sinh
duc qua mang cha 4u tring wdi IV. Tuyén tring
Helicotylenchus multicinctus 1a loai ludng tinh, chiing sinh sin
dugc béi 6 su song phéi gita con duc vi con ci. Trong diéu
kién khong c6 cay chi chiing ¢4 thé tén tai trong dat khoang 4
thdng (Stojanov, 1967).

Anh huong coa cac yéu t6 moi truong téi sy gay nhiém
ciia tuyén tritng:

Hau hét c4c loai trong giéng Helicotylenchus déu ¢6 nhu ciu
vé nudc ciing nhu do 4m cha dat canh tac, chiing thudng thich
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nghi véi ddt thit noi ¢6 thanh phdn co gidi nang hon 1a & dit cit
v6i thanh phén co gidi nhe (Perris & Bernnard, 1971). D6 sau 161
wu ciia tuyén trang Helicotylenchis spp. tir 7.5 cm-20 cm, ¢ d6
<4 0-5 cm fir mat dat va sau hon 30 cm s8 lugng cd thé tuyén
trung giam manh (Prasad, 1970). Cic loai Helicotylenchus spp. O
x{ néng c6 nhiét do t6i vu cho su phat trién va sinh sén trong
khoang 25-35°C. Loai tuyén tring H. multicinctus c6 thé ton tai
trong d4t khodng 15 thdng (Stojanov, 1971).

Téc dong qua lai d6i voi cdc tic nhan gay bénh khac:

Mot s6 nha khoa hoc gid thiét ring tuyén tring xoan trén
chuéi Helicotylenchus multicinctus 1a loai 6 quan hé tuong doi
chit ché véi vi khudn Pseudomonas fluorescens va nadm hai
Rhizoctonia solani, Rhizoctonia sp. trong qué trinh tham nhap va
gay bénh trén hé € cay chudi va cdc cay trong khdc (Kalinenko,
1936). Theo Ong tuyén tring xoan trén chudi Helicotylenchus
multicinctus ¢6 thé 12 vecto mang truyén mot s6 vi sinh vat gy
bénh hoai tir cho cay chil. Tai cdc cay bi bénh do tuyén tring va
cac téc nhAn gay hai khdc, s6 lugng ndm v vi khudn tai ving ré
bi tuyén tring xoan Helicotylenchus multicinctus gay hai nhiéu
hon, phé bi€n hon (Stover, 1966).

V.6.3. PHONG TRUTUYEN TRUNG XOAN
(HELICOTYLENCHUS MULTICINCTUS)

V.6.3.1 Sir dung thudc hoa hoc:

Trong tuong lai ggn cac nha di truyén c6 thé lai tao ra nhing
giong chudi dat san lugng cao, sach bénh va dac biét la ¢6 kha
nang chéng tuyén tring cao. Trén hau hét cdc viing chuyén canh
chu6i cia thé gi6i hién nay van con str dung cdc phuong phdp
dudi day:

Trén céc 16 chui chuyen canh théo nudc vao cho dat im sau
d6 dung DBCP liéu luong 40 lit/ha, thoi gian xong dat vao thang
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5-6; dot thit 2 duge tién hanh vao thing 10 véi liéu Iwgng 25
lit/ha; dot cu6i s& dugc ti€n hanh vao thing 3 sang nam lidu
luongl5 lit/ha (Luc & Vilardebo, 1961). Trén cdc 16 chudi méi
trong dung DBCP liéu luong 9 lit a.i./ha, thdi gian xong dat 2 lin
trong nam vao céc thang 5 va thang 10 (Philis, 1971). C6 thé got
hoac 16t v6 cay chuéi con, bo di cic mé hoai tir rdi ngam 20 phiit
trong nudc 4m 53-55°C (Edmuynds, 1969; Casamayor ef al., 1967).
Str dung thudc ddc hiéu trir tuyén tring Fenamiphos (Nemacur
10G) v6i li€u luong 20-40 g/géc; ding Oxamyl va Carbofuran
theo ty 1€ 1.5, liéu luong 3 g/géc (Hadisoeganda, 1994).

V.6.3.2. Sir dung thudc triv sau sinh hoc:

Gén day nhiéu tién bo trong khoa hoc céng nghe di duogc
ing dung trong d4u tranh phong trir sau hai bang cac phuong
phdp khéng doc cho ngudi sir dung v moi troong xung quanh,
mot trong nhitng phuong phdp dé 13 sir dung nam Paecilomyces
filacinus, Penicillium oxalicum phan lap tir dat phong trir tuyén
tring thén, ré va nhiéu lodi con tring c6 hai trén chu6i, dita, cam
va cdc cdy trong khdc. Ngay nay Biocon, Bicact 13 thudc tri sau
sinh hoc dugc chiét xuat tir ndm chuyen dé diét tuyén trung va
cdc con tring hai chudi va cic cdy an qua hién dang dugc sit
dung rong rai & Australia, Hoa Ky va mot s6 nudc khac véi lidu
luong 1 g/150 ml mudc/g6e chudi; trong lg ché phdm chita 107
bao 4 ndm. Ch€ pham nay con duge ding ky dudi ten thuong
phidm 13 Nemacheck (Molina & Davide, 1986; Davide, 1994)
duge bdn & nhiéu noi trén the gidi. .

V.7. TUYEN TRUNG PAO HANG (RADOPHOLUS
SIMILIS) (COBB, 1883) THORNE, 1949

DGi v6i nganh tréng trot, ché bign va xudt khau chudi the
gi6i thi bénh do tuyén tring Radopholus similis gy trén cac 16
chudi wom va chugi kinh doanh 13 quan trong.
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Bénh do tuyén trung dao hang gay ra trén chuéi dugc thé
gidi biét t6i v6i nhiéu tén goi kbéc nhau, song phan 16n ching
dugc goi 1a benh den ddu d6 cay.

Tuyén tring dio hang dugc Cobb (1891) phat hién trén ré
chudi bi bénh hoai tir ma ngudi ta gli miu t6i cho ong 1l dao
Fiji. Sau d6 Radopholus similis dugc phat hién & hiu hét cic-
viing tréng chudi cha th€ gidi' thuée cic ving nhiét déi va can
nhiét déi, cho dén nay ching véan chua dugc phdt hién trén chudi
tréng & Ixracn, dao Canary, ddo Sip, ddo Cape Verde, dao Crete,
dao Mauritiuss va Pai Loan. Ngoai ra chiing cling con chua duge
phat hién trén mot khu vuc trong chudi quan trong & ving cao
nguyén mién dong chau Phi (Luc ef al., 1990; Nguyen. N. C. et
al., 1997). O Viét Nam, loai tuyén tring Radopholus sp. ky sinh
gy hai trén céc cay ca phé, chudi va sau riéng, dac biét lodi nay
c6 kha nang gy hai rat 16n d6i vi cay con trong cac vudn uom
sdu riéng tai Déac Lic va Péng Nai.

V.7.1. MO TA HINH THAI
Tén dong vat:
Tylenchus granulosus Cobb, 1893
T. acutocaudatus Zimmermann, 1898
Angullulina grranulosa Goodey, 1932
Tylenchus (Chitinotylenchus) Micoletzky, 1922
Tetylenchus granulosus Filjpev, 1936
So do:
Con cdi (n = 12; mau Fidji): Theo Sher, 1966:
L = 0.52-0.8% mm; a = 22-30; b = 47-74; ¢ = 8-13; ¢’ =
2.9-4.0; V = 55-61%; Kim hit = 17-20um ; L dudi = 61-70pm.
Con duc (n = 5): L = 0.59-0.67mm; a = 31-44; b = 6.1-6.6;
b’ = 4.1-4.9; ¢ = 8-10; ¢’ = 5.1-6.7; Kim hiit = 12-17um; spic. =
19-22um; gub. = 8-12um; L dudi = 60um.
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Hinh 8. Radophlus similis

Con cdi: 1. Phdn ddu con cai; 2. Pusi con cal; 6. P4u con cdi.
Con dyc: 3, 5. Phdn ddu; 4. Phdn dusi (Theo Russ, 1990)

M6 ta:

Con cdi diu cao.hinh ban cdu véi 3-4 vong cutin, hoi tich
biét hodc khong tich biét véi dudng vién co thé. Kim hit c6 g6c
trdn hoac hoi vét nhon vé phia truée. Ving bén véi 4 dudng déu
nhau, v€ gan cudi dudi 2 dudng trong chap lai lam mét. Con cai
trong wii chifa tinh thudng c6 tinh trung hinh gay. Puéi thu lai
v6i mitit duoi tron nhan hoac phan dét.
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Con duc: co thé tuong d6i giong con cdi véi dau cao hinh
ban ciu, tich biét 16 rang véi dudng vién co thé, thudmg véi 4-5
vong cutin. Canh du6i thudng khong phi kin dudi.

Cay chit: Loai c¢6 phan b toan cdu, dac biét 1a phd bien &
tAt ca cic nudc nhiét déi va can nhiét d6i. Ngoai cay chudi la cay
cha chinh, ching con ky sinh trén céc cay tréng nong nghiep
khdc nhu tiéu (Piper nigrum), mia (Saccharum officinarum) va
nhiéu cay khic.

Triéu chimg bénh:

Trieu ching r® nhat, dién hinh nhat chia qué trinh nhiém
tuyén trang dio hang Radopholus similis la cay bi dé hoac bi
nhé khoi ré va dic biét 1a d6i véi cay dang mang qua, d6 cing la
mic do biéu hién sy nghiém ngit ciia bénh nay tir viéc kéo dai
chu ky sinh trudng ciia cay dén sy gidm manh mé vé trong lugng
nai, budng v qua chudi. Bénh biu hién qua hai mic do khic
nhau: bénh nang lam cay d6 hang loat, bénh nhe khong thé hién
rd rang song hé ré van ehuyén va trao d6i chat dinh dudng, nuéc
va chat khoang bi t6n thuong. Nhin téng thé nhicu vét thuong
mau dé den xuat hién khip noi & bén trén 16p mo ciia vo ré song
céc vét thuong d6 khong bao gid xuat hién bén trong & tru gilfa
ciia ré. Céc vét tén thuong & gdn nhau hop nhat lai thanh vét trén
mo clia vd ré sau teo di va chuyén sang mau den. 3 céc 1€ bi
bénh nang cic vét tén thuong dé tao thanh vanh dai xung quanh
ré. Tayén tring c6 thé di chuyén tir mé ré bi bénh sang cdc than
ngam khéc va cdc vét den hoai tir s€ lan ra xung quanh bé mat
céc than ngdm d6 (Loos & Loos, 1960). Cay thudng bi d6 khi c6
gié 16n hoac mua rio rit to lam cho léng géc. Trong qué trinh
gay benh,cling véi sy hién dién clia cdc lodi ndm khéc nhau chéac
chin muc tdn thuong s& cao hon va kha nang phd huy ré ciing
nhanh hon. Va ¢6é 18 céc loai ndm kia tham gia tich cuc vao qua
trinh lam d8 cay chuGi vi chiing ky sinh trong tru giita cda ré
(Stover, 1972).
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V.72, SINH HOC VA VONG PO

Tring dugc dé vao trong r&, du tring nd ra g lai trong ré va
phat trién trong d6 dén khi noi chiing sinh song tré thanh cdc 1€
bao hoai tit. Trong trudng hgp do cdc 4u tring budc phai roi chd
& va di chuyén vao trong dat phit trién thanh con céi trudng thanh
va lai tiép can céc ré twoi va tiép tuc qué trinh gay nhiém. Mot
vong doi tron ven trén cay chudi hoang dai trong diéu kién phong
thi nghiém & nhiét do 24-27°C dién ra trong thoi gian 18-20 ngay.
Mot c4 thé céi trong chau ré thi nghiém sau 85 ngay sinh san tr
11.000-47.000 c4 thé. Con duc chi€ém ty 1¢ 0-40% tong s6 lugng
quan thé. Tuyén tring dao hang Radopholus similis sinh san don
tinh (DuCharme & Prce, 1966). Trén cay Tephrosia candida &
nhiét 4§ 24-32°C mat 20-25 ngay (Loos, 1962).

Téc dong qua lai véi cdc tic nhan gay bénh khac:

Bénh héo Panama do n&m Fusarium oxysporum gy ra trén
gidng chudi Gros Michel sz tang 1én gap doi néu cho thém tuyén
tring do hang Radopholus similis vao d6 (Newhall, 1958).

V.73, PHONG TRUTUYEN TRUNG DAO HANG
v.7.3.1. Bién phap ngam nuéc am cay non, choi

Trén nhién ving tréng chusi ca the gidi nhut viing Caribe,
chau M7 la tinh va Australia dé han ché sy gay hai ciia tuyén
tring dao hang Radopholus similis & cAc vuon chudi méi tréng
thi trrdc khi mang chéi cay con di tréng ngudl ta ngam chuing
trong nudc 4m & phiét do 55°C trong thoi gian 15-25 phit
(Stover, 1972), mac du phuong phdp nay van duge xem Xét nhu
lieu phap & mic cao diét tuyén tring. Song k¥ thuat nay cling rat
khé cho viéc trién khai rong boi vi gidi han khimg hoang yéu
cdu gilta nhi¢f do gay chét tuyén trung Radopholus similis rong
cdc mo ngim mot bén voi beénh xdy ra thudng xuyén trong cay
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chudi, ngodi ra cdn c6 cdi khé khdc d6 la sy khong cing ching
loai va kich ¢& ciia choi. '

V.7.3.2. Chon giong khang hoac chong chiu

Pay thuc ra 12 mot dong chudi vo tinh da duge biét t6i do
kha nang khing lai cdc tuyén tring quan trong bang cadc dac tinh
di truyén da dugc tuyén chon kho khan trong qud khif va tao ra
dugc céc dong chudi c6 tinh da dang sinh hoc cao (Menendez &
Shepherd, 1975). Céc cong nghé mdi va sy quén 1y t6i wu cédc tai
nguyén di truyén chudi ciing mdi duoc phét trién gan day (Persley
& De Langhe, 1987) va cic huéng méi hinh thanh ngay nay vuot
xa céc yéu cdu cta thuong mai chudi quoc t€. Két qua quan sat
thuc dia nhiéu khi phéi tin tudng ring dong Cavendish tam boi vo
tinh AAA dé& dang bi tuyén tring chudi Radopholus similis gay
tén thuong hon dong vo tinh tam boi AAA Gros Michel.

V.7.3.3. Bién phap hoa hoc

Thudc trir tuyén tring dugc skt dung rong réi trén céc ving
cily an qua nhim tang kha nang xudt khiu hoa qua cia thé gidi.
Dé sit dung thuSc dat hiéu qua cao nhét thi phuong phap sir
dung, lya chon thdi gian phun thude, .v.v... déu phai linh hoat
thay d6i theo ting cay an quéa cy thé, nhiét do, hién trang bénh
trén cAy va dac biét sy hiéu biét vé bién dong s6 lugng quin thé
tuyén trung Radopholus similis (Jaramillo & Figueroe, 1976).

K&t qua t6t nhat clia viéc str dung thuéc hoa hoc cho thay
ring thoi gian sit dung thudc hop 1y nhat la vao lic tréng cay
(Gowen, 1979). Liéu luong dimg cho cdc chudi non (vuon mdi
tréng) trén toan cdu la 2-3 g/gdc chudi véi ban kinh 45-100 cm
quanh gdc; cich 4-5 thang lai phun mot lan.

Déi véi vudn chudi kinh doanh c6 thé sl dung céc loai thude
dudi day:

Ding D D 50% liéu sit dung 1000 lit/ha bom sau 15 cm,
phun vao mua thu sau khi da thu hoach hoa qua 15 ngay. cé thé
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dung Fenamiphos (Nemacur 10G) hodc Carbofuran (Furadan
5G) véi liéu lugng 60 kg/ha doi voi Fenamiphos (Nemacur 10G);
100 kg/ha véi Carbofuran (Furadan 5G) cho vao xung quanh ré
cay trong 4 1an trong nam (Davide, 1994).

Ethoprophos 10% (Mocap 10G), Carbofuran 5% (Furadan
5G); Cich dung nhu sau: Fenamiphos 10% (Nemacur 10G) véi
liéu luong 20-40 g/gde; dung Oxamyl va Carbofuran theo ty I¢
1:5, Liéu luong 3 g/gée (Hadisoeganda, 1994); ngoai ra ¢6 thé si
dung Carbofuran 5G liéu sir dung 30 kg/ha mot tuan trudc khi
trong chudi (Nguyén Xuan Thanh, 1990).

V.7.3.4. Bién phap sinh hoc

Diing ché phdm sinh hoc chiét xudt tir ndm Streptomyces
avermictilis dudi tén thuong pham Phytoverm 0,2% (Phytoverm
0.2 G), liéu ding 200-500 g/lm’ (2-5 t/ha) c6 thé diét duge
tuyén tring va trong vong 2-4 thang cdy khong bi nhi€ém tuyén
tring sdn ré (Berezinz et al., 1996), st dung cic cay trong xen
nhu Tagetes erecta va Tagetes patula bang cach ci mét ludng
chudi lai tréng xen véi hai cay ciic ndi trén, sau 30-120 ngay ké
tir khi tréng mat do tuyén trimg Pratylenchus spp., Radopholus
similis va Meloidogyne incognita gidm hin, gdn nhu khéng con
nifa (Supratoyo, 1993).

Ngay nay Biocon, Bioact la thuéc trir sau sinh hoc dang dugc
sir dung rong rii & Australia, Hoa Ky va mot s6 nude khdc véi
liéu luong 1 g/150 ml nudc/gde chudi (I g ché phdm chiya 107
bao tr ndm) (Molina & Davide, 1986; Davide, 1994). Dung ché
phdm BT phong trir tuyén tring v con trung hai chudi (Lamberti
& Peferoen, 1992) hoic ding ché phim tt Streptomyces
avermitilis (Dubas, 1988; Gushin, 1990). Dung dich chiét tir cic
van tho (Tagetes erecta), ciy keo diu (Leucaena leucocephala),
sau dau rimg (Brucea javanica), ¢6 Bermud (Cynodon dactylon)
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va ciy Mimosa pudica ¢4 thé han ché t6i da trimg nd va sd lugng
tuyén triing va du tring cam nhiém (Davide, 1994; Nguyén Ngoc
Chau & Nguyén Vi Thanh, 1996).

V.8. TUYEN TRUNG CAM CHANH
(TYLENCHULUS SEMIPENETRANS)

(Hinh 19. A-J)

Poi v6i nhém cay an qua ¢d mii, tuyén trung cam chanh
Tylenchulus semipenetrans cé dién phan bd rat rong, ching ¢6
mit ¢ hau hét cic noi trdng citrus cua th€ gidi, khoang 50-60
dién tich cam chanh, budi, v.v... va dic biét c6 chd t6i 90% dién
tich bi bénh do tuyén tring cam chanh gay ra bénh chim lon “
slow decline" cho cédc cdy dn qua c¢6 mui. Day 1a d6i trong rat
nguy hi€ém d6i v6i nghé tréng cay an qua ¢6 muii trén thé gidi.
Riéng & khu vuc chau A va Thii Binh Duong da phat hién dugc
136 loai tuyén tring k¥ sinh trén cay cam (FAG, 1991).

Duéi day 1a mé td vé kich thude, triéu ching gay bénh cla
tuyén trung cam chanh Tylenchulus semipenetrans trén cay; sinh
hoc, vdong ddi cila ching va dua ra mét s6 bién phap phong trir
gitip ban doc va nguoi lam vudn tham khao.

S6 do:

Theo Van Gundey, 1958: Con cdi non (n = 25): L = 0.29
(0.25-0. 36) mm; a = 17.5 (15-20); b = 2.5 (2.1-3.0); stylet = 13
(12-15) pm; vi tri 16 bai tiét = 80.2 (76.9-84.2)% chiéu dai than;
Con cdi trudng thanh: (n = 10): L =0.37 (0.35-0.41) mm; a =4.5
(3.75-5.07), b = 2.97 (2.8-3.1); 16 bai tié€t = 82.5 (79.4-85)%
chiéu dai co thé;

Con duc (n = 25): L = 0.37 (0.33-0.41)mm; a = 33.9 (29-
39); b=3.57 (3.384.2); c = 7.9-10.1; T = 36; stylet = 11 (11-12)
um; 16 bai tiét = 53.1-58.4 % chiéu dai co thé; 4u trung tudi II: L
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= 0.32 (0.29-0.36)mm; stylet = 13 (12-14) pm; Con dyc non: L=
0.37- (0.28-0.34) mm; stylet = 12 (11-13) pm.

Theo Eroshenko et al.,1985 (mu vat Vigt Nam): Con céi (n
= 10): L = 0.4-0.5 mm; stylet = 11.5-13 pm.

Mo ta:

Con c4i non: co thé dang giun véi céc vong cutin 1o nét trén
doc ¢d thé. Ving moi th tron khong phéan biét véi dudng vién co
thé va khong phan d6i. Ben trong vimg moi hoa cutin binh
thuomg. Stylet cé nim gdc tron. L& d8 clia tuyén thuc quin lung
cich géc stylet khoang 4 um. Procorpus chia thuc quan hinh try;
diéu giita hinh oval vdi van bén trong phat trién. Isthmus hinh tru
kéo dai. Ruét sau va 16 hiu mén tieu giam, khong c6 chitc nang.
Vulva nim gén phia duoi véi thanh rat day. L6 bai tiét ndi bat,
ndim truée vulva. Budng tring don, nam trai dai vé phia trudc va
6 chiia mot it nodn bao trong budng tring. Tir cung sau khong
c6. Dudi c6 mit dudi hinh chép ti.

Con céi trudng thanh: ¢o thé phinh to khong can d6i, cong vé
phia bung; chiéu rong ché phinh to nhat 68-100 pm. Phin co thé
sau vulva c6 duong kinh 32-43 um. Chiéu rong vong cutin & giita
¢ thé 2.5-5.5 um va khong phéan o. Buéng tring gdp khic.
Spermatheca ¢6 chifa’tinh tring. Trong tir cung thudng c6 1 tring
hinh oval ¢6 kich thuéc 60-70 x 35-37 pm. Rectum va 16 hau mon
khong c6, L3 bai tiét nam trudc vulva khoang cach 12-17 pm.

Con duc:. c6 dang chi. Chiéu rong vong cutin 0.8-0.9 pm.
Pudmg bén khong c6. Moi hinh chép, nhin. Kitin hod bén trong
ving mo6i khong manh. Thyc quin v stylet tiéu giam: stylet va
nim géc cla nd déu nho; didu gita khong co ciu tao cd; diéu
sau phan bigt véi rudt. L5 bai tiél nam & nira phia sau cd thé.
Tinh hoan don va nim vé phia trude. Canh duoi khong c6. Gai
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sinh duc cong, dai 14-18 pm. Trg gai nhd, manh, dai 3-4 pm.
Puoi hinh chép, dai v6i muit dudi th ron. '

Hinh 9. Tylenchulus semipenetrans

Con cii: F. Toan b co thé; E. Vulva va duoi; D. Duoi con céi non.
Con duc: A. Phin truéc co thé va thuc quan; B-C. Gai giao cau va dudi
con duc (Theo Eroshenko et al., 1985)

Cay chi:
Day 1a loai ky sinh chuyén hoa cac cdy ho cam chanh.
Ngodi ra, ciing gap ky sinh trén mot s6 cay trong khdc. O Viet

g

Nam gap tuong d6i phé bi€n & cdc tinh phia bac, trong dat va ré
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cam ngot (Citrus sinensis), cam chanh (Citrus $p.), cam sanh
(Citrus reticulata), chanh (Citrus limom ), quyt (Citrus nobilis),
budi (Citrus grandis) va dtta (Ananas sativa).

Phan bé:

Viét Nam: Cao Bang (Hing Quéc), Lang Son (Hitu Liing,
Bong Khé), Ha Giang, Son La (Té Hiéu), Pha Tho (Viét Tn),
.Hai Phong (Tan Tién) va Ninh Binh (béng Giao), (Dong Hiéu)
Nghe An, (Tién Phudc) Quéng Nam.

The gidi nhw: Trung Qudc, An Do, Théi Lan, Indonexia,
Philipin, Pakistan, Nhat Ban, cdc nuéc Trung A thude Lién X6
cli, Australia, Israel, ci¢ nude chau Phi, Trung Péng, khu vuc
bia Trung Hai; céc nu6e chau My, .v.v. (Kirjanova & Krall,
1971, Heald & O’Bannon, 1987).

Triéu chirg bénh:

Triéu chimg phét tri€n bénh phu thudc rat nhiéu vao didu
ki¢n chung cia vudn qui. Tuyén tring cam chanh xam nhdp va
gdy hai cdy trong di€u kién méi trudng 16i wu thi c6 thé gay ra
bénh cho cay trén mot s6 phan cay nhét dinh méc dit nhin bén
ngoai cay hoan todn ¢6 vé binh thudng va néu didu kién cing
khong thuan loi cho su phét trién ciia cay thi bénh tuyén tring
trén cay cang rd nét hon (Van Gundy & Martin, 1961; Heald &
O’Bannon, 1987). Trong nhiing vudn cay an qua méi tréng triéu
ching bénh phit widn cham vi mat do Tylenchulus
semipenetrans trong dat chua dat dén ngudng gdy hai. Triéu
chiing bénh bi€u hién qua & véi bo ré kém phat trién, r& bj hoai
tr chuyén sang mau den, ré phu ngan lai vi hoi phinh to hon
(Tikhonova, 1957). Céc 14 phat trién kém, kich thudc nhd hon va
trén cdc cay bénh I bi mat diép luc, trong diéu kién ham Iuong
mudi qud cao, dac biét 12 mudi natri ¢6 thé tich tu lai trén 14
(Van Gundy & Martin, 1961; Heald & O’Bannon, 1987), cay
cham I6n han so v6i cay kho#, qua it va trong luong qua rat nhé
(Tikhonova, 1957). .
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Trong thdi ky thi€u nudc va 14 tich 1u)7 nudc, su kho héo cac
vong xust hién sém trén cac déu muit r€ va lam cho chiing thay
déi. R& nuoi bi nhiém nang, né ddy hon so véi ré nuoi khoé, ¢6
nhitng vét bin xudt hién trén bé mat ré v6i nhiing tdi tring tuyén
tring duge dinh trén bé mit ré bang 16p keo gelatin. Triéu ching
bénh ¢6 thé hoan toan khong thé hién trén hé ré & nhing cay bi
bénh nhe va nhu vy ca vudn cdy an qua (da bi tuyén trung hai)
¢6 thé dé dang bi bd qua. Cdc ré nudi chic chin s€ lui tan va mat
di su nguyén ven cta né trong cdc mo dudi vo va d6 s& 1a ket
qué trong qué trinh nhiém bénh ctia cic sinh vat ky sinh khic
v3o sau tuyén trung (Schneider & Baines, 1964; Cohn, 1965;
Hamid et al., 1985). b6 1a qué trinh tén thuong cdc ré nuoi rat
nhanh véi mitc nhiém nhe, néu sy nhiém d6 nang thi két qua 1a
16p vd s& bi tréc ra va 1€ s€ bi chét. Theo Kirjanova & Krall
(1971) c6 4 cdp bénh dé ddnh gid mic do nhiém tuyén tring:

C4p I: Cay nhin binh thudng, khong c6 biéu hién bénh, cho
thu hoach 50 qua/ciy/nam, trén chiéu dai 3 cm ré ¢d 3-5 con cdi
hodc 4u tring, trong 3 g ré ngam nudc ¢6 40-50 du tring tuyén
trung.

Cdp Ik Cay c6 triéu chlmg cham phat trién, trén cdc canh
phu 14 c6 mau vang, qua ra mudn, thu hoach dusi 10
qua/cay/nam, trén chiéu dai 3 cm ré ¢ 5-15 con cai hoac du
tring, trong 5 g ré ngam nudc c6 khoang 350 u tring.

Cép III: Cay c6 dang coi coc, 14 nhd va thi€u diép luc, hoa
rung nhiéu viao mia ra hoa, khong dugc thu phén, khong thu
hoach duge, trén canh ldc ddc mot vai qua khong chin va sau
cling 12 rung, trén chiéu dai 3 cm ré ¢6 15-50, c¢6 trudng hop toi
100 con c4i hoiic 4u tring, trong 5 g ré ngam nudc cé khoang
3000 au tring.

Cép IV: Cic canh cay bi héo va kho, hién tugng thi€u diep
luc thé hién trén toan cay, he ré bi hoai tlr nang, ré mau den va b
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v3 vo, trén chidu dai 3 cm ré ¢6 50-500 (100) con cdi hoac au
tring, trong 5 g ré ngam nuéc ¢ khoang 1000 du triing.

V.8.1. SINH HOC VA VONG DOl

Vong dbi 12 su ty diéu chinh béi hién tuong hoc cia cay
chit trong su thay déi b8 sung theo mila trong moi trudng dat.
Con cdi tuyén tring trudng thanh (Tylenchulus semipenetrans)
2 loai tuyén tring bdn noi ky sinh bt buéc khong di chuyén
v6i phén ddu co thé cidm vao mo & bio ré, phan than con lai &
ngoai ré, viii lan trong dat. Con cdi va trimg ctia né duge bao vé
bdi tdi boc duge hinh thanh tir chat gelatin. Con cdi chua truéng
thanh dinh dudng phia ngoi bé mait trong mo ciia r& vi chi c6
con cdi non xam nhap, xuyén sau vao vo ré vi nhiéu khi chia ra
tru bi cia ré. Con duc trudng thanh va con duc chua trudng
thanh khong cén dinh dudng. Tuyén trang (Tylenchulus
semipenetrans) la loai ludng tinh, song c6 thé sinh sin hifu tinh
bit buoc (song phéi) hoac sinh san don tinh (sinh san khéng thu
tinh). Trimg dugc dé timg cai mot 1én bé mét r& va duge boc
bing bao gelatin (Kirjanova & Krall, 1969). Cobb (1914) cho
rang trimg duoc dé timg boc riéng va thoi gian dé tning trong
vong 1-2 ngay. Tring ¢6 kich thudc 67-70 x 32-35 pm. Tuyén
tring cam chanh hdu nhu chi ky sinh trén céc cdy thuoc chi cam
ba 1d (Ponciruss), chi quat (Forturella) va chi cam chanh
(Citrus), ching c6 thé tén tai trong dat chura canh tac (chua trong
lai cay chit) sau 9 nam (Stolzy et al., 1964). Khong khi trong dat
c6 vai trd quan trong cho su t6n tai va phat trién sinh san ctia
tuyén trung. Dat nhe duge coi 13 méi truong thich hop nhat dai
vai tuyén tring (Tylenchulus semipenetrans) (Oteifa &Shaarawt,
1962) song ching c6 thé phdt trién trén dat nang, trén dat kiém
(Yokoo & Tomio, 1967). Moi trudng thich hop nhat d6i véi
ching khi pH = 5.6-7.6; mat d6 quédn thé trong dat giam manh
khi pH = 4.9 (Van Gundy & Martin, 1961). Tuyén tring chua
trudng thanh (du tring) c6 thé séng trong nuéc & nhiét do 27°C
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thoi gian 128 ngay (Van Gundy et al., 1967). Con duc phat trién
fir trimg dén trudng thanh trong nudc va ton tai trong moi truong
dé dugc 8 thang (Guiierrez, 1947). Nhitng nghién ciiu thuc
nghiém da biét rang trimg chi dugc dé tr ngay tha 12 dén ngay
thit 24 trong nhiét d6 24°C va phan biét gi6i tinh c6 thé nhan biét
& 4u triing tudi IL Tir 4u tring twdi 1T u tring duc phét trién dén
con trudng thanh trong vong 7 ngdy va khong dinh dudng.
(Dalmaso et al., 1973). Con cidi chua trudng thanh (& du trung
tudi II) cdn c6 14 ngay dé xam nhap va cu tri vao ré. Vong doi
tir tring dén tring doi hoi 6 dén 8 tudn (Carvalho, 1942
Gutierrez, 1947). Thuc nghiém tit Israel cho thdy véi nhiét do
24°C, thi gian t5i thiéu cho hoan thanh mét vong dot 13 14 tuan
d6i véi cay Poncirus trifoliata, 10 tuin d6i véi cay Ruta
bracteosa, 7 tan d6i véi Citrus aurantium va C. limettioides
(Cohn, 1966). Nhiét d¢ thich hop cho su phat trién cla tuyén
tring cam chanh tix 25 -31°C, va dé cho sinh sin & nhiét do 28 -
31°C (Baines, 1950; Kirkpatrick e al., 1965). Trong diéu kién
nha kinh ctia Uzbekistan & nhiét d6 5-10°C, vdng doi clia tuyén
tring Tylenchulus semipenetrans 1a 117 ngay, g nhiét 46 14,4°C
vong ddi ctia né la 69-71 ngly, con & dicu kién nhiét do khong
khi dat 26°C tuyén tring hoan thanh vong dsi trong vong 21-24
ngay (Kirjanova & Krall, 1971).

Téc dong ctia diéu kién moi trudng 1én qua trinh Ky sinh:

Cic diéu kién ngoai canh tic dong dén tuyén trung bao gom
sy da dang clia cay chu, tudi, chat lugng cdy, clu tao cac mo,
cdu tric ddt, d6 4m, pH, tinh trang hap phu dinh dudng. Ty lé
sinh san clia cdc chiing, ndi khéc nhau cha loai tuyén trung cam
chanh (Tylenchulus semipenetrans) thay d6i 10 rang véi timg hé
~ 1é (O’bannon & Hutchinon, 1974). Khi chéi cay khong biéu hién
tac dung khéng hoac nhiém & ré thi né dnh huong t6i tdng chat
luong clia hé ré trong giéi han phit trién cla tuyén tring (Bello
et al., 1986). C4u tao hinh thdi cha tuyén tring ciing nh hudng
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6 mic d6 nh4t dinh t6i cic giéng cam chanh (Das &
Mukhopadhyaya, 1985). Thi nghiém tir Florida cho thdy quén
thé tuyén trung cam chanh phét trién cham vé mat do s6 lugng
trén céc cdy cha non cho dén khi cay chii phit trién tao tin che
day du (Reynolds & O’bannon, 1963). Tuy nhién chat lugng cay
bi dnh hudng ciia diéu kién d4t trong nhu nhiét do trong dat, do
&m, d6 che béng va nhu cau thodt hoi nude.

Tuyén tring cam chanh (Tylenchulus semipenetrans} 6 phé
thich nghi rat rgng nhat 1a & cdc viing dat tréng va céc diéu kién
chung cho cay tréng. Pay 1a loai tuyén tring dé& nhay cim cao
ti sy thi€u hyt 46 am. Khi diéu kién bén ngoai thuan Ioi, qudn
thé tuyén tring s& tang nhanh s& luong trong ngudng nhiét do
20-31"C, phat trié€n nhanh nhat & nhiét d6 25°C.  nhiét d6 cao
tuy€n tring phit trién rdt chdm (O’bannon, 1966). Ching c6 thé
ton tai va phat trién trong moi loai hinh thé nhudng khac nhau,
tuy nhién chiing pht trién trong dat cét kém hon so véi trong dat
sét va phi sa (Van Gundy et al., 1964). Tuyén tring phat trién va
sinh san & do pH 161 wu 1a 6,0-8,0. (Van Gundy et al., 1964
Bello et al., 1986). Su hép phu thic 4n ctia cay anh hudng téi cay
O mifc d6 quan thé. Nguoc lai ham lugng muéi khodng Zn, Mn,
Cu trong 14 da bi gay benh béi tuyén tring do dugc cho thay né
gidm di v6i sy tang lén cia cha natri va céc doc t6 (Van Gundy
& Martini, 1961). Tuy nhién viéc thiéu hoac thira mudi trong cay
chi dugc ghi nhan & céc viing tréng c6 diéu kién qud gidu hoac
qud ngheo dinh dudng. Péng lwu ¥ ring quin thé tuyén trung
chanh-cam (Tylenchulus semipenetrans) tang trong cac cay duoc
dén nudc tudi ma & dé d6 man va déc 6 duoc duy tri & mitc én
dinh so véi cay d6i chitng (Machmer, 1958).

Y nghia kinh t€ va nguong gay hai ciia tuyén tring:

Tuyén tring chanh-cam (Tylenchulus semipenetrans) 1a loai
ky sinh bat budc, ¢6 phd cay chi rat hep, cho dén nay méi chi
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phat hién ra ching trén 75 giong cay an qua thudc ho cam
(Rutaceae) con trén cc cay chi khic khong thugc ho cam hau
nhu chua bét gip. Mic do gay hai cia tuyén tring chanh-cam &
cdc noi c6 diéu kién dia 1y, thd nhudng, nhiét 46 va do m khéc
nhau ciing rat khdc nhau. Cic nha tuyén tring hoc Hoa Ky da
nghién citu va dua ra dugc ngudng gay hai cha ching doi vai cay
an qua thuoe ho cam. Néu ¢ dat tréng cam trong 100g dit s0
lugng &u trung cAm nhiém (du trang tudi 11y dudi 800 c4 thé thi
12 duéi ngudng gay hai. Néu trong vudn cam chanh c6 1600 ca
thé tuyén tring/100g dat thi phdi sit dung nematicide dé diét
chiing, con & mat do 3600 c4 thé/100g dat thi vudn phai dugc cai
tao lai (Van Gundy, 1984). Quén thé tuyén trung cling duoc
danh gi4 trong thdi gian cao diém vé s6 lugng vao thang 5 dén
théng 7. S6 lugng con cdi trén trong lugng ré cling dugc dinh 15
mitc do bénh. V&i s6 luong ca thé c4i nhéd hon 300 cd théfg &,
bénh phét trién cham, s6 lugng c4 thé cdi 1on hon 700 ca thé/g
ré. bénh phét trién binh thudmg; s6 luong c4 thé cdi I6n hon 1400
c4 thé/g 1€, benh nang. Ngudng 12 850 cé thé tuyén tring/100cm’
dat cam chanh dugc do dém trong chu ky phat tri€n chim cta
quan thé tuyén tring (Timer & davide, 1982).

V.8.2. PHONG TRUTUYEN TRUNG CAM CHANH
(TYLENCHULUS SEMIPENETRANS})

Céc phuong phap chung phong trir tuyén tring cam chanh
(T'ylenchulus semipeneirans) phin 16n phy thudc vao diéu kién
cu thé noi sir dung va muc dich tién hanh, ching gém cac budc
sau day:

1. Ngan chan tuyén tring cam chanh (Tylenchulus
semipenetrans).

2. Bién phép k¥ thuat sinh hoc (quan 1y) cay tréng.
3. Lam giam mat do qudn thé tuyén trung cam chanh
(Tylenchuius semipenetrans).
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v.8.2.1. Ngan chan tuyén trung cam chanh (Tylenchulus
semipenetrans)

Hau hét céc viing trong cam chanh trén the gidi déu bi tuyén
tring cam chanh (T'ylenchulus semipenetrans) gay hai va viéc
ngan chan khong cho ching phd hoal c4c vuon cam chanh
thuong xuyén bi bénh t4i dién bang céc chi phi qua quéan 1y dich
hai tuyén tring 12 mot viéc 1am thiét thuc. K&t qua khao sat gin
day & cdc vuon cam kinh doanti tai Hoa Ky cho thay 10% s6 cay
cam bi ching gy bénh (Luc ef al., 1990). Trong khi khong st
dung hé thong dén qudc tran ruong ma su dung hé théng (W6t
cham, cay cam ¢ thé s& khong bi tuyén tring k¢ sinh trong mot
thoi gian dai, du & ngay bén canh van c6 rat nhiéu tuyén trung.
Ngan chan uyén trung (T ylenchulus semipenetrans) g2y hat
duoc tién hanh & tdt ca cdc vuon cam, chanh méi trong va 3 cic
yuon cay con chua bi bénh. _

D6 v6i mot vai cay chit c4 biet khong thudc ho cam bi
(Tylenchulus semipenetrans) gay hai c6 thé la két qua cia su di
chuyén cha tuyén trung tir & cay bénh sang hodc tir dung cu lam
déng bi ban duge con ngudi mang téi. Chuong trinh hanh dong
va gidm sdt cdc vuon uom cay giong chong su lan truyén cia
tuyén tring (Tylenchulus semipenetrans) bao gbm cac budc sau:

1- Theo doi va gidm sit céc miu c6 chia tuyén triing
(Tylenchulus semipenetrans) trong dat;

2- Céch ly vuon uom trinh khong cho nudc hay nuée thai tr
cAc vudm, cdc 16 bi bénh tuyén tring cam chanh chay vao;

3- Ngan chan ngudi véi chan chua sat trang, dung cu bi bdn
vao vuon uom hodc dén ¥ cic ving dang bt tuyén tring cam
chanh gay hai (Luc et al.. 1990).

V.8.2.2. Bién phap k¥ thuat va bién phap sinh hoc phong
trit bénh tuyén tring cam chanh

Gia tri dich thuc cha viéc chon cay sach bénh, trong méi hén
quan dén Kinh € ciing nhu moi truong trude mot loat cac bién
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phép quan 1y dich bénh tuyén tring dang dugc cic nha chuyén
mon ddnh gid nghiém tdc. Mot & 16n cac téc nhan sinh hoc va
tdc nhan vo co giy ra cdc dp lyc, ¢6 kha nang gay bénh cho cay
cam v&i mic do 16n hon néu so véi tuyén trung (Tylenchulus
semipenetrans). Hiéu qua gy hai trén cdy cam bénh cia tuyén
tring (Tylenchulus semipenetrans) ty lé thuan véi sy thém vao
cay d6 céc tac nhan sinh hoc, gay ra cac ap luc néu so V4l cic
cay khoé khic (Wheaton et al., 1985; Labusagne & Kotze,
1988).Tuy nhién viéc quan 1 dich hai tuyén trang s€ rdt bi han
ché & cdc ving cay ma da bi hu hong vi nhimg bénh khac. Cac
tic nhan d6 nhu it nuée, mat nude, ré khong phat trién, han hén,
do man cha dat, dat khong duoc che phil hodc bi lanh, tudi tiéu,
cting tén tai v6i Phytophthora va r& muc, tit ca cdc yéu 16 doé
phai duge xem xét nhu céc tiéu chi rét quan trong cho viéc phat
trién chién luge quan 1y dich hai.

v.8.2.3. Lam giam mat d6 quéan thé tuyén tring cam
chanh (Tylenchulus semipenetrans)

a) Chon gidng chong chiu tuyén trang

P& ngan chin tryc tiép cic quan thé tuyén tring cam chanh
ngudi ta tin tudng vao viée lai tao va st dung cac giéng khang
bénh hoic cdc thudc hoa hoc diet tuyén tring. Mot s6 ndi, chung
* coa tuyén trung 7 ylenchulus semipenetrans khong thé xam nhap
vio cay chanh lai Troyer va Carrizo (Citrange sp.), con giong
budi lai Swingle (Citrus paradist) cho thdy né hoan toan ¢6 kha
nang chéng lai tdt ca cdc chiing, ndi tuyén trung cam chanh,
ngoai ra né con c6 kha -nang chéng chiu bénh ndm ré do
Phytophthora parasitica, Tristeza gay ra (Wutscher, 1974). Gan
day, mot s6 giong cam’lai Poorman (gifia cam tréng v6i cam
hoang dai) cho thdy tinh khing rit cao doi véi bénh nim
Phytophthora parasitica va benh Tristeza, ngoai ra nd con cd
kha nang chdng chiu rat cao doi véi cic chiing tuy€n triing cam
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chanh (Tylenchulus semipenetrans) {Gottlieb er af., 1986,
Spiegel-Roy et al., 1988). '

b) Su dung thuéc nematicide trir tuyén triung

Hang nam trén thé gi6i di chi t6i 26,5 ty d6 1asM¥ cho viéc
mua thuéc phong trir sau bénh, thugc diét ¢ va thude trix tuyén
tring, trong do riéng Hoa Ky diing ddu véi mic chi 6,8 ty do la
(Melnikov & Martynenko, 1994).

Thu6e dac hiéu diét tuyén tring duoc sir dyng rat rong rii
trong san xuat, chiing ¢4 thé duoc ding trudc hoac sau khi da
tréng cdy. Hiéu qua cao nhét clia viec sir dung thuéc dugc ghi
nhan & giai doan trude khi tréng cam chanh véi cac loai thuéc ¢6
tén thuong phdm nhu Oxamyl, Thyabendazol, Methyl bromide,
Metam sodium va 1,3-dichloropropene.

Trude day Dibromochloropropane (DBCP) da dugc sit dung
rong ral trong viéc phong trir tuyén tring hai cam chanh trén
toan the giéi, gn day da bi cdm & mot s6 nudc do inh huong t6i
sitc khoé con ngudi va déc hai cho méi trudng.

Viéc phun thudc trir tuyén tring trén cdc vuon cdy an qua
lau nam véi lich sir da bi bénh tuyén triing 12 rat quan trong d6i
v6i viéc ngan chin nhanh sy lay lan d6i véi cdc vudn méi trong
(kién thi€t co ban) (O’Bannon & Tarjan, 1973). Phun thuéc &
mot s6 di€u kién cu thé t ra kém higu luc d6i véi cdc vuon cay
méi tréng song né rdt quan trong cho viéc quan sit mot cich
thich hgp khoang thoi gian giifa tri bénh va trén g, tranh dugc cho
cdy cac doc 6. Trong céc vudn vom néu phun thude cin than thi
cd thé trr duge bénh nam ré (O’Bannon & Nemec, 1978;
Timmer & Leyden, 1978).

Xur 1y thude sau khi trdng trén cdc vudn cam chanh chi yéu
1a st dung cic hod chét nhém carbamate, phosphat hitu co va
acetylcholinesterase ¢ ché. Phan 16n cic loai thudc trir tuyén
trang d6 la Adicarb, Fenamiphos. D6i véi quy trinh phong trix:
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tuyén tring sau khi cay da trong c6 3 cong doan cdn nhd: chon
thoi gian, sap ché va giit thoi gian d¢ thudc c6 hi¢u luc. Ding
Rugby 10G, lidu lugng 0.5-1.0 kg a.i./ha vai sau 15 ¢m quanh
g6c cam chanh (Meher et al., 1993); Carbofuran 3G liéu lugng 3
kg kg a.i/ha viii sau quanh géc, Triazophos 40EC liéu lugng 1.5
kg a.i./ha (Prasad et al., 1993).

v.9. TUYEN TRUNG HINH DAO GAM MANG TRUYEN
VI RUT (XIPHINEMA SPP.)

Tuyén tring ngoai ky sinh thugc giong Xiphinema tir lau da
duge biét t6i nhu nhimg loai ngoai ky sinh nguy hiém ¢6 kha
ning lam tén thuong hé 1é cla cay udng va dac biét 1a vai trd
mang truyén cdc chling vi nit khéc nhau cua ching gy thanh
dich hai & nhiu cly an qua. Mot s§ luong 16n céc loai
Xiphinema ky sinh trong dat quanh ré cay cam dé dugc biét dén
(Baines et al., 1978). Tuy nhién con qud it cac cong trinh nghién
ciru vé vai trd gay bénh clia ching ddi véi cay ch khi bat gap s
luong 1ém quén thé Xiphinema & quanh ré cam tai Hoa Ky, Nam
Phi hay Sudan (Yassin, 1974; Cohn, 1976; Baines et al., 1978;
Milne, 1982). Hau hét cdc loai tuyén tring Xiphinema déu ua
thich dat c6 thanh phén co gidi nhe. Ngudi ta cling cping minh
duge ring khi quan thé tuyén tring Xiphinema brevicole & trong
d4t cao thi nang sudt qua cla cdy budi noi ching ky sinh thap so
véi cac cay d6i ching. Tai cdc cdy bénh s6 luong cd thé yén
tring cao, 1é ngén lai, to mp ra, c6 doan ré phong han Ién va toan
hé 1€ bi chiin lai khong phat trién duge (Yassin, 1974). Trong cac
truding hop nay 1é dinh dudng khi bi tuyén tring tan cong thuong
giam do dai, khong phét trién. Triéu ching bénh biéu hién & &
bao biéu bi va phdn vo bén ngoai cda ré véi sy hinh thanh mau
ndu den dac trung cia bénh den & (Cohn, 1970; Baines et al.,
1978). (3 Viet Nam trén cdc cay an qua gap chll yéu cdc loai sau
day: Xiphinema americanum, X. elongatum va X insigne.
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v.9.1. MO TA HINH THAI LOAI TUYEN TRUNG
(XIPHINEMA AMERICANUM) COBB, 1913

(Hinh 10. A-J)

Tén dong vat:

Tylencholaimus americanus (Cobb, 1913) Micbletzky,

1922. Archiv fur Naturgeschichte, Berlin 87, 1-650.
So6 do:
Theo Tarjan, 1958 (mau USA):
Con cit (topotyp): L = 1.4-1.9 mm; a = 33.6-44.6: b= 4.7-
7.2; ¢ =36.5-52.8; V = 46-54%; stylet = 117 pm.

Theo Tarjan, 1956 {(mau Rhode, Island):

Con cdi (n = 18): L = 1.4-1.9 (1.6) mm; a = 33.6-46.6
(42.3); b=4.7-72(6.3); ¢ = 36.5-52.8 (44.7); V = 46-54 (51) %;
odontostyle = 72 pm; odontophore = 47 um.

Conduc (n=3):L=1.5-1.7mm; a=39.7-51.6; b= 6.1-6.3;
¢ = 37.8-50.1; odontostylet = 111 pm.

Theo Eroshenko et /., 1985 (mau Viét Nam):

Con cdi (n=20): L = 1.65-1.95 mm; a =34-50; b= 4362
¢'=58-70; V= 51-56%; stylet = 143-148um.

Mo ta:

Con cdi: Co thé cong vé mit bung, ¢6 dang xoén mé. Trén
v0 cutin ¢6 cic vach ngang; cdc 16 bén co thé x&p thanh 2 hang.
Vung méi hinh bdn cdu hoi loe rong. Amphid dang chén; 16
amphid hinh @i liém mo, rong khodng 1/2 chiéu rong ddu.
Vong dan kim hit & vi uf thdp hon 1/3 chiéu dai cla
odontostyle Van thuc quan-ruét tron. Hemizonid nam d6i dién
véi vong than kinh. Vulva ¢6 hinh khe ngang, nim & phan giita
co thé. Heé sinh duc kiéu amphididelphic véi 2 bu()ng tring d6i
xung can déi va gap lai. Tir cung dai, hep; khéng ¢6 co quan "Z".
Chi€u dai cia tring béng 4-5 1an chiéu réng co thé. Rudt thing
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“khong pht Ién phén ddu clia rectum. Duéi hinh chép, cong hon vé
mat lung; tan ciing mat dudi hinh ban cau; trén dudi c6 2 cap nhi
duoi. Chiéu dai duoi bang 1,6-1,8 chiéu rong co thé tai hau mon.

Hinh 10. Xiphinema americanum

Con cdi: A, C. Phin trude co thé va kim hiit; B. Phdn gifta co thé
va budng tring sau; D, E. Viing méi va amphid; H. Viing vulva;
I-K. Cac dang duéi. Con dyc: F. Toan b¢ co thé; G. Phin sau co thé
(Theo Siddiqi, 1973)

Con duc: Hinh dang chung gidéng nhu con cai nhimg cong
hon & phin sau co thé. C6 4 16 bung & phén trude co thé. C6 2
tinh hoan d6i xing nhau v trai dai vé 2 ddu. Gai giao cau tuong
d6i thing, dai khoang 29 pm. C6 1 d6i nhd gin gilia & trudc
cloaca va mot loat 5 nhi giiia bung x€p thanh mot ddy vé phia
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truéc. Puéi thuon hep ddn va cong vé mat bung; tan cing miit |
dudi hinh ban cdu; ¢6 2 d6i 16 & phia trude gifia dudi.

Tuy vay, con duc rit hi€m trong céc qudn thé loai nay va
chua thay ¢ Viét Nam.

Cay chi: Dat quanh & lac (Arachis hypogaea), che
(Camellia sinensis), cam sanh (Citrus sp.), cam gidy (Citrus
aurantium), chanh (Citrus limon), chudi (Musa paradisiaca var.
sapientum), la (Oryza sativa), hé tieu (Piper nigrum), mia
(Saccharum officinarum), phi lao (Sequoja sempervirens), thong
(Pinus sp.), triu (Aleuritis montana).

Phan bo:

Viét Nam: Cao Bang (V6 Dao, Dong Khe), Nghe An (bong
Hicu), Quang Binh (Viét Trung, Déng Héi), Quang Tri (Cén
Tién).

Thé gidi: Canada, Nam MY, chau Au, An Po, Thai Lan,
Caribé, Philippin, Indonesia, Australia, New Zealand, Nam Phi.

Triéu chitng bénh do Xiphinema spp:

Ré bi Xiphinema spp. gy thuong t6n khong phét trien duge
va chuyén sang mau t6i, cay coi coc chdm 1dn (Weischer, 1968;
Endo, 1969). L4 bi kho va lui tan, timg canh hodc ca mot nhém
canh ciing kho (German, 1968). Xiphinema spp. con mang theo
nhiéu ching vi nit gay ra cdc bénh trén cdc cay nhwr dao, nho,
tdo, man, v.v... (Kutov, 1964, Weischer, 1968).

V.9. 2. BIEN PHAP PHONG TRU

Vé sinh déng rugng, bom hodc xong thudc Nematicide loai
DD hoac methyl bromide theo liéu lwong ! kg/10m> cay con
trude khi dem tréng (Harrison et al., 1963) va sit dung cic cdy
tréng luan canh khong mdn cdm nhu khoai tay (Solanum
melongena), mia (Saccharum oficinarum), déu (Phaseolus
mungo) va ch ci dudng (Beta sp.) nham han ché s6 lugng ca thé
tuyén tring trong dat (Kirjanova & Krall, 1971).
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Phdn ba

MOT SO BIEN PHAP PHONG TRU
TUYEN TRUNG KY SINH THUC VAT

VI.1. BIEN PHAP NGAN CHAN

Ngan chin hodc phong ngira 14 giai phap ddu tién quan trong
nhét trong quan 1y tuyén trung, 12 bién phép don gian nham loai
trir tuyén tring trudc khi ching tr6 thanh vat gay hai trén dong
rudng, day ciing dugc xem nhu nhu mét kiéu phong bénh, gom
nhiéu bién phdp khiac nhau nhu: san xudt gidng sach, kiém tra
va vé sinh déng ruéng trudc khi trong, xiur 1y giong bi nhiém
tuyén tring trudc khi gieo tréng, ngan ngua tuyén trung lan
truyén theo ngudi, may moéc, dung cu néng nghiép va lan truyén
theo nude tudi.

Pé phyc vu cho nfuc dlch nay céc ngudn glong sach tuyén
trilng s€ duoc tao ra béng cich san xuat ngudn gidng trong cic
vudn nhan gidng, & d6 d4t di duge thu méu kiém tra dinh k¥ hodc
da duoc khir tring. Ngoai ra can lam lam lang dong tuyén trung
trong thiing hoic bé chifa nuéc ¢4 thé lam glam st hién dién cha
chiing trong nudc twéi va han ché su lay lan cla tuyén tring.

D€ han ch€ su c6 mat va sy lay lan clia tuyén tring ky sinh
thuc vat, nhiéu nude trén thé giéi di ban hanh cac ludt cam su
lwu hanh bét ky cic nguyén liéu thuc vat bi nhiém tuyén trung
nhim gidm sy nhiém v& lan truyén cic tuyén trung ky sinh
nguy hiém 12 bién phép réit quan trong. Céc d6i tugng ki€m dich
12 cdc lodi tuyén trung cé tiém nang gy hai & quy md qudc gia,
1a nhitng doi tugng c6 thé chua hién dién trong c& nuéc hoac
viing nguy hiém, hoac ¢6 thé da hién dién nhung chua dugc phén
bd rong. '
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Théng thudng & cdc nude va cdc khu vyc khéc nhau thudng
ban hanh danh sdch céc d6i tugng kiém dich'khéc nhau, trong d6
¢6 10 loai thudng duoc dua vao danh sdch kiém dich thuc vat
cha nhi€u nubc 1a: Globodera rostochiensis, Ditylenchus
dipsaci,  Heterodera  schachtii, Ditylenchus  angustus,
Aphelenchoides fragariae, Ditylenchus destructor, Radopholus
stmilis, Mefoiddgyne javanica, Aphelenchoides ritzemabosi,
Aphelenchoides besseyi. G Viet Nam, Nha nuéc cting da ban
hanh danh luc cdc loai tuyén tring 14 déi tuong kiém dich thuc
vit bao gom 9 loai sau day: G. rostochiensis, Dirylenchus
dipsaci, Heterodera schachtii, Aphelenchoides fragariae.
Ditylenchus destructor, Radopholus similis, Aphelenchoides
ritzemabosi,  Aphelenchoides  bessevyi. Bursaphelenchus
xyllophyluss, Rhabdinaphelenchus cocophylus.

VI1.2. BIEN PHAP LUAN CANH

Luan canh 1a bién phip phong ngira tuyén tring don gian
nhit. Méi loai tuyén tring thuc vat thudng phai ¢6 mot phd ky
chil, phS niy dit ¢6 thé 1a rat rong va ciing ¢6 thé 1a rat hep.
Thuong cdc cy trong c6 y kinh t€ cao 12 nhiing cay tuong déi
mén cdm véi tuyén trung va cdc cay duge tréng luan canh 1 cic
c&y kém kinh € hon. Khau luan canh cdn phai dugc tinh todn
hop 1y dé niat do quédn thé tuyén tring & mic thap nhét khi tréng
cay trong chinh.

Ngoat ra, cdc cay duoc trong luan canh phai 12 cay ¢6 kha
nang chéng chiu cao véi mot hodc vai loai tuyén tring ndo dé.
Kha nang khéng tuyén trung clia ching c6 thé duge chon loc va
phdt trién bang cdc nha chon gidng thuc vat. Sir tao nén mot hé
théng luan canh hop 1y 1a mot van dé khéong phai d&. Nhiéu khi
sut bo hoang dit canh téc lai 13 mot phirong phép hitu ich lam
gidm dédng k& mat do tuyén tring tén du trong dat vi cay chil
phu, song day chi la mét bién phdp tinh thé vi khong sinh loi vé
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mit tai chinh. Viéc trong tam thdi nhiing cay béng mat thay the
cay chil s& 6 tdc dung han ché mat d¢ wyén.tring trong dat va
chong dugc x6i mon, [am tang do phi ciia dat va dam bao ndi cu
trii clia khu hé cac 10ai tuyén tring d6i khéng. Nhitng nghién ctiu
gin day & Hawaii va Nhat Ban cho thay c6-Rhodes (Chloris
gayana), ciic van tho (Tagetes patula) va cay Crotalaria juncea
lam giam mat d6 quin thé tuyén tring than Rotylenchulus
renifomis trong.dat nhanh hon phuong phdp lam sach dat
(Nacasono, 1973); cd & & (Digitaria decumbens) la cay luan
canh tiém nang doi véi cay dda, nd c6 tic dung lam nd nhanh
trimg tuyén tring va céc doc to tir ré cé kha nang gay bénh cho
fu tring cim nhiém cla tuyén tring va lam gidm mét do cha
ching (Avyala ef al., 1967; Haroon & Smart, 1983). Cay co & 1é
(Digitaria decumbens) con c6 khd nang tiéu diét quin thé
Meloidogyne incognita sau mot nam; diét tuyén trong thén vong
Criconemella spp. v tuyén tring xoan Helicotylenchus spp- sau
18 thang. Cb stylo (Stylosanthes gracilis) va cd flemigia
(Flemingia congesta) ldm giam mat do tuyén tring Pratylenchus
brachyurus trong dat sau 18 thang, lam giam hdp phu chat dinh
dudng cia dat va lam tang trong luong qué difa vu sau lén 25-
30% (Guerout, 1969).

Cb moc tu nhién trén déng ruong ciing c6 the sit dung dé
lam giam mat do tuyén tring trong dat. Trong san Xuit, viéc dé
canh déng bd hoang hod khong gieo trong la mot diéu thi€u thuc
t€, ciing nhu c6 mot s& rat it cay cd moc hoang ma ré ciia n c6
kha nang kich thich tang trudng vé s6 lugng cla tuyén trung.
Cac ddng ruong d6 duge bo tri bén canh cic ngudn cd ty nhién,
khi cdn thi sit dung chat diét ¢ hodc dugc gieo trong timg dot
(hiéu qua clia su gieo tréng ndy 12 mang céc 16p dat sau & dudi
d3 bi nhiém tritng va &u triing cdm nhi€m clia tuyén tring lén 19p
bé mat dé diét ching bing 4nh nédng mat troi va phoi kho).
Ngudi ta ciing tréng cé lu lu (Amarathus spp.), rau mudi
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(Chenopadium album), b pangona, mudng ba 14 va cb Stylo dé
lam gidm mat do tuyén tring (V@i Cong Hau, 1996). Mac di
qudn thé tuyén tring gidm manh trong thdi k¥ rudng sach, song
diéu d6 khong 6 nghia Ia d3 hoan toan diét duoc chiing trong
dat (Gurerout, 1975). Thuc t€ tréng dita & Hawaii cho thdy giita
hai vu thu hoach vi tréng méi cdn c6 thdi gian 6-12 thang dé
1am sach dat. Lam sach dat 1& mot khau khong thé bo qua &
nhiing noi c6 dién tich tréng dita I6n, ddi hdi phi khén truong
va nthanh chéng, tuy nhién vé khia canh kinh t& khoéng phéi lic
nao vin dé nay ciing dugc chimg minh. Qud trinh 1am sach dat
con c6 thé 1am gidm mat do quan thé ciia cac lodi vi sinh vat ¢
loi sdng trong dat (Sarah, 1987b). Ngoai ra x6i mon, mot trong
nhitng van dé quan trong trong néng nghiép c6 thé s& tang len
ddng k€ do qué trinh hoang ho4 déng ruong gay ra.

VL3. BIEN PHAP CANH TAC
Bi¢n phdp canh téc bao gém mot s6 khau chinh dudi day:
Lam kho ruéng:

VE co ban, hau hét céc loai tuyén trung ky sinh thuc vart rat
méin cadm v&i su khé nhanh cha moi trudng chiing dang sdng.
Khi ching bi chuyén tir moi trudng 4m, hoi nuée vao mot moi
truomg kho, noi thudmg c6 do 4m tuong d6i thap hoic 4p sust
thim thau cao thi chiing c6 thé bi chét nhanh trong mot vai phuit.

Lam ngap nuée:

Lam ngap nudc s€ din dén gidm ndng do oxygen trong dat
thuc 1€ bang O trong vong mot hodc 2 ngay, luong carbon
dioxide ¢6 thé tang lén vi bi giam vi khudn y&m khi. Céc thay
déi héa hoc khdc trong dat ngap nude cling xdy ra nhu: phan
nitrit héa, tich lily chat amonia, gidm sit, mangan va sulphate,
tang céc loai acid hifu co, methane hydrosulphide. Lam ngap
nuée thyc € la mot bién phép kinh 1€ v hieu qua trong viéc
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phiong trir tuyén tring hai chudi § nhing déng chau Phi. Thong
thudng sau 4-5 nam cac cdnh dong chudi bi nhiém nang boi mat
do tuyén tring dao hang Radopholus similis, thido nudc cho ngap
trong thdi gian 4-5 thang va sau d6 trong lai véi giéng chudi dd
duge xir 1¥ nude ndng.

Bon chit him co:

Sy phan hity chat hitu co s& giai phéng céc hop chat gay doc
cho tuyén tring. Pac biét, sy phan gidi cc chat phé thai thuc vat
s& gidi phéng cac axit hiu co nhu axetic, propionic va
butyric,v.v... Néng do cdc chét nay c6 thé dugc t6n giit moét vai
tudn trong dat va c6 thé gi€t chét mot vai loai tuyén trung. Ngoai
ra, cdc chdt hitu co ciing lam tang sy phong phu clia cdc ndm &n
thit tuyén tring bang hiéu qua thong qua chuéi thic an 1am giam
mat d6 tuyén tring ky sinh thyc vat. Mic du bd sung chat hitu co
vé mat phong trlt tuyén tring c6 hiéu qua thap hon so véi thude
héa hoc, song day lai 12 bién phap c6 thé dem lai hiéu qua kinh
t€ hon do nguén nguyén liéu ré, sin c6 & dia phuong.

VI.4. BIEN PHAP VAT LY

Phong trix tuyén tring bing phuong phép vat 1y la phuong
phép sir dung ngudn nang lugng cao, loi ich cta bién phédp nay la
khong dé lai du lugng, doc t6 nhu thudc héa hoc va doc hai cho
con ngudi va moi truimg song.

Phong trir bing xir 1y nhiét:

Tuyén tring nhin chung rt man cam vé6i nhiét, ching
thudng bi chét khi nhiét d ha thap dot ngot. Phuong phdp nay
dugc 4p dung rong rai bang nhi€u bién phip khac nhau dugc
trinh bay dudi day:

(1) Xit Iy khoi: Khir dat bang xong khéi da duoc (ing dung tr
nhiéu the ky nay, trén nhiéu cdy tréng kinh t€, n6 la phuong tién
thich hop nhat dé chuyén ti nhiét vio trong dat, do sic néng 1a
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tuong d6i thap (100°C) va nhiét luong cao (2MJ/m?). Phan bg
ca nhiét theo khéi vao dét twong déi t6t, khéi di chuyén nhur hoi
nudc 161 nhitng noi cdn thiét va ngung ty 1én cdc phén nr dat lanh
hon ching.

(2) Xong hoi nuéc néng: Puge sir dung rong ri vi giam gid
thanh vé nang lugng sit dung ciing nhu sitc lao déng bd ra va vi
vay mang lai hi¢u qua kinh t&hon. So sdnh cdc k¥ thuit phun hoi
nude khdc nhau ngudi ta da dat duge két qua 6t nhat v6i "phun
hoi 4p luc am". Véi phuong phdp ndy hoi nudc duge théi bén
duéi tim plastic va duge ddy vao dat bing mot 4p luc am, 4p luc
nay duoc tao ra trong dét bing mot quat hit, hit khong khi trong
dat qua hé théng 6ng chon & d6 sau 60 cm.

(3) Phot ndng: Vao giita he, déng ruéng duge phay dat va
thdo can nudc, trong khi d6 4m cla dat vin duge duy tri trén bé
mdét hodc bén duéi, trdi cic tdm polyetylen trén mat dat va chén
chen cdc mép. Tam nylon can duge phu sdt bé mat déng va giit
nguyén trong thai gian tir 2-9 tudn, phu thudc vao mot vai yéu to
bao gbém cuimg do biic xa mat trdi chi€u sing, loai dat va vat
liéu phl, su min cam nhiét clia ddi twong cin tiéu diét va thoi
gian néng nhan cla mua vu.

Phuong phdp phoi ning ¢6 thé dugc phéi hop véc cic
phuong phap khdc. Vi du két hop phoi ndng véi xit Iy thudc hda
hoc 1,3 - dichloropropene, ethylene dibromide, metham sodium,
ethoprophos hodc formadehyde t6t hon so véi bt k¥ mot bién
phép don ddc. Hiéu qua cia phuong phdp phoi ning dé phong
trir céc loai tuyén tring khic nhau d3 duge nhiéu nghién citu
ching minh 12 t6t: giam mat do quén thé tuyén tring vi tang san
lugng thu hoach cay trong.

(4) Khit tring bdng nhiér dién: Chi duge dp dung trong cic
nha kinh hodc vuon cay én qua quan trong, & day dat duge dot
néng bang cic bo khing dién dugc chon duéi dat, khi nhiét do
dat dugc duy tri & 50°C trong vong mot gid thi hau hét tuyén
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tring sdn & trong dat bi chét. Gi thanh cua phuong phdp nay
thudng tuong déi cao va giam hon trong mua am. -

(5) Dot dong sau khi thu hoach: Xit 1y dat bang d6t truc ti€p
trén canh déng tuy dugc coi 1a phuong phap cd dién nhat song
thyc 1€ ¢6 thé diét tuyén tring 2ay sin & do sau 9 cm va trong
mot vai trudng hop cic loai tuyén trung ky sinh trén mat dat nhu
tuyén tring 14, nang, than hi rai xudng dat va cac phan nhiém
tuyén tring ndy cling c6 higu qua phong trir t6t

(6) Khut triing nguyén liéu gieo trong bdng nhiét: X1y bang
nudc néng cling duge sir dung nhur mot bién phép ngin ngia céc
vat ligu lam giong (hat, ré cay giéng, cl than ca...) 14 nhiing
phin rat dé bi nhidm cac loai tuyén tring noi ky sinh. Thutng
ngam khoang 2 gid trudc khi tién hanh xi 19 nude nong 1a thuc
t& phé bién dé phong trx tuyén tring Aphelenchoides besseyi
phiém trong hat 1da giong. Xir 1y bing nuéc néng than cl chudi
dé phong trit Radopholus similis dugc cii thién bang boc hét
phdn mé bi hoai tir bén ngoai trude khi xir 1y,

VL5. CHON GIONG CHONG CHIU BENH

Tréng cic gidng cdy chéng chiu tuyén trang c6 thé ngan
ngira sy phéat trién, sinh san va tich tu clia tuyén tring, ngoai ra
phuong phép nay khong cén cong nghe va ¢6 hiéu qué kinh t€,
lai cho phép ngudi trong luan canh trong thdi gian ngin va
khong dé lai du lugng doc hai nho. D6i véi mot so cay trong it
gi tri thi sy chon cic gidng khdng cd thé chi c6 ¥ nghia thuc
tién lau dai trong phong trir tuyén tring. Diéu nay ciing ding doi
véi cay tréng c6 gid tri kinh & cao, nhung phai chi phi t6n kém
dé thudng xuyén duy tri va xirly thudc hoa hoc!

'Ngoai tinh khéng v6i tuyén trung k¥ sinh, giong khang phai
¢6 duoc tinh chéng chiu. Do v6i nhimg dong khong chong chiu
s& phai chiu thiét hai nang néu dem ching tréng trén dat dd
nhiém tuyén trung nang. Cac cay chéng chiu ma khong khing cd
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Xu huéng lam ting mat d6 cd thé clia quin thé wyén triing va cé
thé dén dén gay hai. :

VL 6. BIEN PHAP SINH HQC

Trong thién nhién, tuyén tring ky sinh thuc vat ciing c6 rat
nhiéu ké thi. Ching bi nhiéu thién dich tdn tai trong dat nhu
virus, vi khudn, ndm, Rickettsia, don bao, Tardigrade,
Tuberlaria, Enchytraeid tdn cong, bi ve bét, con tring va tuyén
tring an thit khdc an thit. Vi vay, nghién ctu thién dich cia
tuyén tring ky sinh thuc vit ¢6 tim quan trong cho viéc xdc dinh
céc thién dich c6 kha nang han ch€ tic hai do tuyén tring ky
sinh gay ra cho cay tréng.

Sir dung thién dich nhur tic nhan cho phong trir sinh hoc:

(1) Vi khudn Pasteuria penetrans: Tuyén tring dé dang bi
nhiém vi khudn nay & trong dat khi chiing tiép xtic véi noi bao
tit, nhitng noi bao ndy bam dinh trén bé mat vé cutin coa tuyén
tring. Khi bao tir ndy mam thi 6ng mém s& xam nhap qua vo
cutin va gidi phéng cac khuin lac dinh duéng, cac khuén lac nay
ti€p tuc v ra, sinh s6i ndy n& khip toan bo xoang co thé tuyén
tring. Con cdi cudi cing trd nén chita ddy bao tir vi khudn va
trimg. Vi khudn Pasteuria penetrans ¢6 thé 1én tai mot s6 nam
trong dat dwoc 1am kho bing khi ma khéng hé suy giam kha
nang song va bi anh hudng rat it bdi cic diéu kién dat hoac thudc
phong trir tuyén triing. Loai vi khu#n nay duoc xem nhu mot tic
nhan sinh hoc ¢6 tiém nang trong phong trir sinh hoc, nhung kha
nang thuong mai hién gap phéi khé khan do chua ¢6 phuong
phdp san xuat sinh khéi 16n.

(2) Vi sinh var déi khdng: Cac vi sinh vat d6i khang da va
dang dugc nghién citu trong PTSH nhu Trickoderma viridae gay
bénh thyc vat vd ¢6 khd niang d6i khdng hoac twong hop véi
tuyén tring (tuy loai tuyén tring), vi khudn Pseudomonas
fluoresence c6 kha nang d6i khdng véi mot s6 tuyén tring ky
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sinh. Thuc t&, nhém VSV d6i khang hién nay it dugc nghién ciru
va chii yéu con nghién ciu trong phong thi nghiém ma chua cé
két qua 4p dung trong san Xuat.

(3) Thuéc wir sdu sinh hoc: Gin day nhiéu ti€n bo trong
khoa hoc cong nghé di dugc ing dung trong dau tranh phong trir
san hai bing c4c phuong phdp khong doc cho ngudi st dung va
moi trudng xung quanh, mot trong nhiing phuong phip dé 1a su
dung nim Paecilomyces lilacinus, Penicillium oxalicum phéan
1ap tir dét cho viéc phong trit tuyén trung than, ré vi nhiéu loai
con tring c6 hai ciy tréng va dac bi€t 1a cdy an qua. Ngay nay
Biocon, Bioact 13 thudc trir su sinh hoc dang duge sir dung rong
rii & Australia, Hoa Ky vA mot s6 nudc khic véi lidu luong 1
8/150 ml nuéc/goc cay an qua (1 g ch€ pham chifa 107 bao tir
nim). Ché phdm loai ndy dugc dang ky dudi ten thuong phdm 12
Nemacheck (Molina & Davide, 1986; Davide, 1994) va duoc ban
& nhiéu noi. Dung ch€ phim BT phong trit tuyén trung va con
tring hai cay tréng (Lamberti & Peferoen, 1992) hoiic ding ché
phém tix Streptomyces avetmitilis (Dubas, 1988; Gushin, 1990).

Céc yéu t6 anh huéng dén phong trir sinh hoc:

Trong thuc t&, c4c tac nhan sinh hoc thudng bi dnh hudng rat
16n béi cic yéu t6 moi trudmg, mbi tac nhan thuong c6 nhimg
diéu kién t6i wu phu: pH, nhiét do, do dm, v.v... Vi vay, dé dp
dung céc ché phim sinh hoc vao thyc t€ sin xuat cin thoa man
céc diéu kién moi trudng mdi dat hiéu qua. Ngoai ra, bién phdp
phong trir sinh hoc cin ¢6 didu kién, bdi sy sinh sin clia tuyén
triing va thoi gian tuyén tring c6 thé dé dang ti€p xic voi tac
nhan sinh hoc. Dac biét tuyén tring ndi k¥ sinh 1a d6i tugng rét
kh6 phong trit bing céc téc nhan sinh hoc do phan 16n thoi gian
ching song bén trong mé thuc vat. Hon the nita, két cau dat dam
bio cho su iép xbc gifta tic nhan sinh hoc va tuyén tring la
nguyén nhan chinh dan dén nhitng han ché ca sy phét trién cla
céc tac nhan phong trir sinh hoc.
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VL 7. BIEN PHAP HOA HQC

Tir nhitng ndm 50 tr& lai day, hang loat cdc loai thudc héa
hoc khdc nhau di dugc st dung rong rdi dé phong trlr tuyén
tring ky sinh thyc vat, ngoai nhitng mat c6 loi khong thé chéi
cdi trong ting san luong cdy trong thi viéc sir dung khong hop 1y
céc chat héa hoc ciing gdy nhimg hiu qua x&u d6i v6i mol
truong va sic khoe cong dong. Dac biét, do sir dung thudc hoa
hoc nhiéu l4n va & cic nong do khéc nhau, ciing lam cho nhiéu
loai tuyén tring trd nén khang thudc. Tuy nhién ciling chi nén
ding thudc héa hoc trong nhimg trudng hop cin thiét duoc
khuyén cdo dudi day va dac biét phai st dung chiing mot cach
hop 1y.

(1) Xit Iy truéc khi tréng: Mot vai loai tuyén tring duge loai
trir trén vat liéu gieo tréng nhir hat, choi va canh giam béng cich
khir tring. Xir 1§ hoa chat cac vat liéu ging b thé tranh su phat
tan va lan truyén vat hai dén ving, déng mdi. Mot s6 tuyén tring
chuyén ky sinh trén phidn than, 14, hoa va qua hat nhu
Aphelenchoides besseyi VA Anguina tritici ¢6 thé bi diét bang
thudc xong Methyl bromide trong mdt phong kin khi. Li€u xUr
Iy: néng do va thdi gian xir 1y cha thuc phy thuéc vao ham
luong ddu va luong nudc chira trong hat.

D6i véi chudi tréng méi, trude khi tréng nhiing choi giong
trong céc loai thudc khong bay hoi nhu Fenamiphos nong d6100
ppm khoang 5 phit duoc coi 12 giai phdp tiéu chuin. Doi véi
tuyén tring chudi Radopholus similis, chdi giong duoc nhiing
vao dung dich dat sét va nudc c6 pha thém Carbofuran va
Ethoprophos mang lai hi¢u qua rat t6t. Ngam cay giéng trude khi
chuyén di tréng méi bing hoa chat khong bay hoi khong nhimg
han ché& dugc tuyén tring san ¢ trong ré ciy ma cdn ngan ngiia
su tdn cong sém clia tuyén trang doi véi chéi, cay gidng non.
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(2) X Iy dat:

- P6i voi cdc logi thude xong hoi: Tuyén truing thudng dugce
bao vé kha 6t trong cdc ré va dét cuc. Hiéu qua khir triing s€ dat
két qua t6t néu nhu ré cay, ¢d muc vu trude va dit duge cay nho
len ludng trong thdi diém xi 1y thude. Do sy bay hoi va déc 16
cua thude, thudc Methyl Bromide duge sir dung rgng rai bén
dudi 16p phi kin bang nylon. Xi 1y trudc khi trong duge tién
hanh & lép dat bé mit. Thuc duge dua vao dét hodc dudi dang
nuée hodc dudi dang khi. Thuée cdn duge xir Iy bang mdy kéo
¢6 14p theo gidn phun phia sau, quan trong la can phai phi nylon
kin ngay sau khi phun thuée.

Poi véi thuse xong dang nuée nhu D-D, 1,3-D hoic
Metham sodium théng thudng duge diing dé xir 1y dét trude khi
réng & do sau 20-30 cm, khodng cdch céc diém phun cdch nhau
13 30-35 cm. Khi xit 1§ theo hing cdn che kin ngay bang nylon
tranh cho khi vira xdng bi bay hoi. Dazomet (tién than cia MIT)
tao thanh dang bui sau khi phun vao dét chiing s& dugc dong héa
ngay, vi vay quy dinh phi kin bé mat dat sau khi xong bang
nylon s€ ¢6 tic dung giita cdc hgp chat MIT dugce tao thanh trong
qua trinh thuy phan ctia Dizomet.

- Déi voi édc loai thuéc khong bay hoi: Cic hgp chét
Carbamates va Organophosphates tuong d6i doc déi v6i moi
trudng nén ching thudng. duge san xuat cho st dung & dang hat
va sir dung & lién khuyén cdo, tuy nhién cic thudc nay lai it hoac
khéng giy doc cho thuc vat vi viy ching c6 thé duge sir dung
truéic khi tréng hoic trong nhiéu trudmg hop ching duge xir 1y
sau khi tréng. Céc thude nay duge phun vao dat trude khi duge
tron déu O lop dit day 10 cm. Mot s6 thudc duge xbr 1y bang hé
théng tudi phun hodc thiy Igi dé xir 1y cho rét nhiéu loai cay an
qua dang than gb va than gid nhu chuéi. Tuy nhién tranh tiép xic
truc tiép vdi cdc hda chit ¢6 doc to cao.
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VLS. PHU LUC VE CAC LOAI THUOC HOA HOC PAC
TRI TUYEN TRUNG HIEN NAY TREN THE GIOI

1. Nhém thuéc xong hoi - fumigants

1,3-Dichioropropene, 1,2-Dibromo-3-Chloropane(DBCP)
Chloropicrine.
Dazomet, 3,5-dimetyl, 1,3,5- thiadiazine-2-thione.
Mylone
DBCP (dibromochloropropane)
Nemagon
D-D (dibromochloropropane- dichloropropene)
Dibromochloropropane(Liquid formulation)
1,2-dibromo-3-chloropropane
DBCP; Fumazone; Nemagon
Dichloropropene-dichloropropane
D-D; Telone; Liquid formations
EDB (ethylene dibromide) liquid formations
1,2-dibromethane
EDB; Terrafume
Methyl bromide
Bromomethane, Dowfume MC:
Gas formulation (dang khi)
Methyl isothiocyanate
Isothyocyanatomethane
Trapex
Liquid formation (dang 10ng)

2. Nhéom thuéc khong xong hoi - non-fumigants
2.1. Nhém Phophate hifu co:
Diamidaphos
phenyl N N’-dimethyl-phosphorodiamidate
Nellite
Dichlofenthion
0-(2,4-dichlorophenyl)O,0-diethyl phosphorothioate
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Hexanema
Ebufos ‘ ,
S,S-di-sec-butyl O-etyl phosphorodithioate
Rubgy
Liquid formation (dang 16ng)

Ethoprophos

O-ethyl S,S--diporpyl phosphorodithioate

Mocap

Liquid and granular formulations (dang bat va l6ng)
Fenamiphos

Ethyl 4-methylthio-m-totyl isopropylphosphoramidate

Nemacur i

Liquid and granular formulations (dang hat va long)
Fensulfothion

0, O-diethyl-O—4—methylsulﬁnyphcnylphosphorothioatc

Terrracur

Liquid and granular formulations (dang hat va long)
Fosthietan

Diethyll 3-dithietan-2-ylidenephosphoramidate

Acconen; Nema-a-tak; Geofos
Isazofos

0-5-chloro-1-isopropyl-1H- 1,2 4-triazol-3-yl O, O-diethyl

phosophorothioate

Miral

Liquid and granular formulations (dang hat va long)
Phorate '

0, O-diethyl S-ethylthiomethylphosphorodithioate

Thimet :

Liquid and granular formulations (dang hat va long)
Terbufos

S-tert-butylthiomethyl O, O-diethylphosphorodithioate

Counter

Liquid and granular formulations (dang hat va 16ng)
Thionazin
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O, O-diethyl O-pyrazin-2-y] phosphorothioate
Nempahos:; Zinophos '

Liquid and granular formulations

3. Nhém Carbamates
Aldicarb

2-methy1-2-(mcthylthio) propionaldehyde O-
(methylcarbamoyl)-oxime
Temik

Granular formulations {(dang hat)
Aldoxycarh

2-methyl-2-methylpropionaldehyde O-

methylcarbamoyloxine

Standak

Flowable formulation (dé chay)
Carbofuran

2,3-dihydro-2,2-dimeth
Curatter; Furadan

Granular and flowable formulations (dé chay)
Cloethocarb

2-(2-chloro-1
Lance

Granular formulation {dang hat)
Oxamyl

S-methyl N, N -dimethyl-N-
thio-oxamimidate
Vydate

Liquid and granular formulations (dang hat

yl bcnzofuran-?-ylmethylcarbamate

-methoxyethoxy) phenyl methylcarbamate

[ (methyl-carbamoyl Joxy]-1-

va long)
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