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TONG QUAN BENH NAM O PONG VAT THUY SAN
Pham Minh Pirc', Nguyén Thanh Phirong* va Trdan Ngoc Tudn?

ABSTRACT

Fungi are popular pathogen in aquatic animals. The aims of this study are to systematize
fungal diseases in aquatic animals, to summarize the results of previous studies included
isolation, culture and identification in order to apply knowledge for fungal diseases study.
There are two groups of fungi that common infected on aquatic animals. The lower fungi
have hyphae without septate for examples Saprolegnia, Achlya, Aphanomyces,
Branchiomyces, Lagenidium and Haliphthoros and the higher fungi have hyphae with
septate included Fusarium, Exophiala, Ochroconis, Acremonium and Plectosporium.
Methodology of fungal study for sample collection, wet-mount observation, isolation,
single conidium culture, slide culture, asexual reproduction, and identification are
described in this paper.
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Title: Overview fungal diseases in aquatic animals

TOM TAT

Ndm la mot trong nhiing tac nhan gdy bénh phé bién ¢ dong vit thiy san. Muc tiéu ciia
bai tong hop nay la h¢ thong lai bénh nam & dong vdt thuy san, dc két phwong phap
nghién ciu vé bénh nam nhw phdn Idp, nuéi cdy va dinh danh nham cung cap kién thirc
can thlet cho nghién ciru bénh thiy san. Ndm gdy bénh & déng vit thiry san gom 2 nhém
do la nam bdc thdp chit yéu nam thity mi nhw Saprolegnia, Achlya, Aphanomyces va mgt
6 glong khdc nhi Branchiomyces, Lagenidium, Haliphthoros va nam bdc cao chii yéu
nam bdt toan nhie Fi usarium, Exophiala, Ochroconis, Acremonium va Plectosporium.
Phwong phap nghién ciru nam nhu thu va vdn chuyén mau quan sdt tiéu ban twoi, phdn
lap, nuoi cdy don bao tir, nuoi cdy trén lame kinh, nuoi cdy nam bdc thdp sinh san VO tinh
va khoa dinh danh mot s6 giong nam thiwong gdy bénh & ddng vit thity san dwoc tong hop
trong bai tong quan nay.

Tir khéa: Bénh nim, dong vit thiiy san, phén ldp, dinh danh

1 GIOI THIEU

Bénh ¢ dong vat thily san do nhiéu tic nhan gdy ra nhu vi rat, vi khuan, ky sinh
tring va nam. Tuy nhién, trong bai viét nay chu yéu dé cap dén bénh do nim gay
ra. Trén thé gidi co nhleu cong trinh nghién ctru v€ bénh nam ¢ dong vat thuy san
nhu mot s6 loai ndm bat toan thudc cic gidng nhu Fusarium, Acremonium,
Plectosporium, Ochroconis, Phoma va Exophiala va nhom ndm thuy mi nhu
Saprolegnia, Achlya, Leptolegnia va Aphanomyces la tac nhan gay bénh & dong
vat thuy san (Ishikawa, 1968; Egusa and Ueda, 1972; Lightner and Fontaine, 1975;
Hatai and Egusa, 1978; Alderman and Polglase, 1985; Hatai et al., 1986a; Hatai et
al., 1986b; Momoyama, 1987; Hatai and Kubota, 1989; Kitancharoen et al., 1995;
Kitancharoen et al., 1997; Hussein and Hatai, 1999; Diler and Bolat, 2001;
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Chukanhom and Hatai, 2004; Khoa at el., 2004; Khoa et al., 2005; Khoa and
Hatai, 2005; Munchan et al., 2006; Munchan et al., 2009; Duc et al., 2009; Duc
and Hatai, 2009; Duc, 2009). Nghién ctru vé cam nhlem anh hudng cua nhiét do,
d6 man, pH va moi truong nudi cdy 1én qua trinh phat trién cta ndm da thyc hién
(Roza and Hatai, 1999; Hussein and Hatai, 2002; Duc et al., 2009; Duc and Hatai,
2009; Duc, 2009). Tuy nhién, nhitng tai liéu va nghién ctru Vé bénh ndm trén dong
vat thuy san ¢ Viét Nam con rt han ché Chinh vi vy, muc tiéu cua bai tong quan
nay nham hé théng mot so bénh nam thuong gap ¢ dong vat thuy san, dic ket
phuong phap nghién ctru Ve bénh nim nhu phén 14p, nudi ciy va dinh danh ndm
nham cung cép kién thirc can thiét va quan trong cho linh virc bénh thuy san.

2 MOT SO BENH NAM THUONG GAP O PONG VAT THUY SAN
2.1 Nhém nam bic thap

Khdi niém vé nam bdc thap: dic diém co ban dé nhan biét nAm béc thap 13 soi ndm
khong c6 vach ngan ngang (de Hoog et al., 2000).

Bénh nam thiiy mi: tic nhan chil yéu gdm cac gidng Saprolegnia, Aphanomyces va
Achlya (Yanong, 2003). Nam c6 dang soi, ciu tao cac soi nam da bao va khong c6
vach ngan ngang. Cac soi nam ddy va bén vao nhau tréng gidng nhu tai bong gon
bén ngoai co thé vat chi, chiung c6 kha ning sinh san vo tinh va hitu tinh (Neish
and Hughes, 1980). Nam Saprolegnia 13 tic nhan co hoi gdy bénh & ca chép
Cyprinus carpio, ca I6¢c Chanos chanos va cad Odonthetes bonariensis & Nhat Ban
(Kitancharoen et al., 1995). Loai S. diclina nhiém ¢ trang c4 hoéi Oncorhynchus
mykiss & Nhat Ban (Kitancharoen et al., 1997), tring cd chép & Thai Lan
(Chukanhom and Hatai, 2004) va S. salmonis sp. nov. nhiém & ca hoi O. nerka
(Hussein and Hatai, 1999; Hussein and Hatai, 2002). Nam Aphanomyces khi nuoi
cdy trén moi truong thach GYA khuan lac ¢6 mau tring. Soi nam phan nhanh va
khong c6 vach ngan ngang, duong kinh 7-15 um. Dong bao tir so cap hinh cau 10-
15 pm va tap trung tai ddu mat tii bao tu, dong bao tu thur cap dang qua than !
hai tién mao. Tai nodn hinh qua 1¢ ho#c hinh cau véi duong kinh 16-25 pm, moi
t0i nodn chtra mot nodn bao tir hinh cau duong kinh 14-22 pm thuong léch tam voi
cac hat nho sang bao quanh (Sinmuk et al., 1996; Kitancharoen and Hatai, 1997).
Nam Aphanomyces nhiém trén tring ca hdi chdm Salvelinus leucomaenis, ca hoi
O. masou, ca ayu Plecoglossus altivelis, ca chém Lates calcarifer, ca sac
Trichogaster trichopterus va ¢ tom nudc ngot nhu Procambarus clarkii va
Pacifastacus leniusculus (Kitancharoen and Hatai, 1997; Yanong, 2003, Royo et
al., 2004). Nhiét d6 t6i uu cho ndm phat trién 1a 20-25°C va pH 5-10
(Kitancharoen and Hatai, 1997). Loai Achlya bisexualis nhiém & ca ro phi
Oreochromis niloticus (Panchai et al., 2007) va A. klebsiana nhiém & trimg ca
chép (Chukanhom and Hatai, 2004).

Bénh ndm mang: tac nhan gy bénh chu yéu la Branchiomyces. Soi nam phan
nhanh, duong kinh 19-21 pm. Nam thuong ky sinh 6 mang, ddu hiéu nhan biét 1a
mang chuyén sang mau hong nhat hodc mau trang duc, cac to mang dinh lai hodc
sung to, hoai tir, quan sat tiéu ban tuoi thdy soi nAm c6 mau nau sang, phan nhanh
va khong c6 bao tir (Neish and Hughes, 1980; Yanong, 2003). Branchiomyces
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nhiém trén c4 hoi O. mykiss, c4 hdi cam thach Salmon trutta, c& chd Esox lucius,
ca chép, ca Perca fluviatilis, ca chinh Anguilla rostrata, A. anguilla va A. japonica
(Khoo et al., 1998; Paperna and Cave, 2001; Yanong, 2003).

Bénh do nam Lagenidium: nAm khi nudi ciy trén moi trudng PYGSA khuan lac c6
mau trang va dudng kinh 35-40 mm sau 5 ngdy, ¢ 25°C. Soi ndm khong vach ngin
va khong phan nhanh, c6 nhiéu hat nhé bén trong, dudng kinh 5-40 pm. Bong bao
tir dugc hinh thanh trong tii bao tir sau 12 gid khi chuyén sang cdy trong méi
truong nudc bién nhan tao. Pong bao tir ¢6 kich ¢& 5-15 X 5-16 pm, hinh qua 1é
v6i hai tién mao (Nakamura et al., 1995; Hatai et al., 2000). Dau hiéu nhan biét 1a
xuét hién dém tring bén ngoai vat chu, dong thoi quan sat tiéu ban tuoi cho thiy
c6 su hién dién cta soi ndm. Ty 18 gay chét do nAm Lagenidium trén 4u tring cua
c6 thé 1én dén 100% (Nakamura et al., 1994; Roza and Hatai, 1999; Hatai et al.,
2000). Loai L. callinectes giy bénh & giai doan tring va au trung ghe xanh
Callinectes sapidus va Portunus pelagicus, ¢ 4u tring cua bién Scylla serrata va &
to6m bién Pandalus hypsinotus (Nakamura et al., 1994; Nakamura and Hatai, 1995;
Hatai et al., 2000). Loai nim khac 1a L. thermophilum nhiém ¢ giai doan tring va
au trung cua bién va tom s va L. myophilum nhiém & tom Pandalus hypsinotus.
Nhiét do t6i wu cho ndm phat trién t6t 1a 25°C va d6 mian khoang 0-50%o
(Nakamura et al., 1994; Nakamura et al., 1995; Nakamura and Hatai, 1995; Hatai
et al., 2000; Muraosa et al., 2006).

Bénh do nam Haliphthoros: nim khi nudi cdy trén méi truong PYGSA khuan lac
c6 mau trang va duong kinh 20-25 mm sau 5 ngay ¢ 25°C. S¢i ndm c¢6 nhiéu hat
nho sang bén trong, khong c6 vach ngan, nhung phén nhanh, duong kinh 7.5-30
um. Soi nAm c¢6 diém mau tao thanh tai bao tr. Pong bao tir ¢o kich thude 6.5 x
8.5 um, hinh qua than hay dé giay véi hai tién mao & hai dau (Hatai et al., 2000).
Loai nam H. milfordensis va H. philippinensis nhiém ¢ hau Urosalpinx cinerea,
tdm hum Homarus americanus, bao ngu Haliotis sieboldii, 4u tring cua S. serrata,
ghe P. pelagicus va tdm he P. japonicas. Nhiét d tdi wu cho nam phat trién tir 25-
30°C, pH 4-11 va d6 man khoang 10-50%.. (Hatai et al., 1992; Nakamura and
Hatai, 1995; Hatai et al., 2000; Chukanhom et al., 2003).

2.2 Nh6ém nim béc cao

Khai niém vé nam bdac cao: dac diém co ban dé nhan biét nam bac cao la sgi nam
¢ vach ngan ngang (de Hoog et al., 2000).

Bénh do nam Fusarium: mot sb loai nhu Fusarium solani, F. moniliforme va F.
oxysporum la tac nhan gay bénh den mang & tom he P. japonicus (Egusa and
Ueda, 1972; Bian and Egusa, 1981; Khoa and Hatai, 2005). Tac nhan gay bénh den
mang & tom sa P. monodon va trén tdm ham Homarus americanus do nam F.
incarnatum (Lightner and Fontain, 1975; Khoa et al., 2004). Ngoai ra, nam F.
solani nhiém trén rua bién Caretta caretta (Hose et al., 1984; Cabanes et al., 1997)
va nam Fusarium sp. nhiém trén tom cang xanh (Burns et al., 1979).

Bénh do ndm Acremonium: nam Acremonium khuan lac phat trién nhanh trén moi
truong PYGSA, duong kinh khoang 70 mm sau 10 ngay ¢ 20°C, khuan lac c6 mau
hoi tring, vang nhat hodc hoi hdng. Soi nidm tap trung thanh chum. Cuong sinh
bao tir 13 thé binh dang bup mang. Bao tir thuong 1a mot té bao, hinh cau hoic tru,
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thang hodc cong, vach nhan va mong, kich thuge 4-10 X 2.5-3 pm, thuong tap
trung ¢ dau mut cua cuong sinh bao tir. Thé binh c6 vach ngin & phan gbc va
giong nhu Vlen cd 40 ¢ dau mut. Bao tir vach day thuong hién dién. Nhiét do thich
hop cho ndm phat trién tir 20-30°C va pH khoang 4-11 (de Hoog et al., 2000; Duc
et al., 2009). Nam Acremonium sp. 13 tic nhan gdy bénh den mang ¢ tom Astacus
leptodactylus (Diler and Bolat, 2001), ndu mang ¢ tom tit Oratosquilla oratoria va
c6 kha ning giy bénh cho tom he P. japonicus trong diéu kién thi nghiém (Duc et
al., 2009; Duc, 2009).

Bénh do ndm Plectosporium: nam Plectosporium khuan lac phét trién rit cham
trén moi truong PYGSA, dudng kinh 10-13 mm sau 14 ngay 6 & 25°C, bé mit
nhin c¢6 mau tring duc hodc hoi vang. Soi ndm phan nhanh, c6 vach ngin duong
kinh 1-4 um. Cudng sinh bao tir dang thé binh khong phan nhanh, ¢é vach ngin ¢
phan gbc. Bao tir dang ellip, try hoi cong, ¢6 0, 1, hodc 3 vach ngan, duong kinh
12-16 x 3-4 pm (de Hoog et al., 2000; Duc et al., 2009). Loai Plectosporium
oratosquillae trén moi truong PYGSA, khuan lac 9-17 mm sau 15 ngdy ¢ 25°C, ¢6
ngudn gdc tr nude man vi chiing phat trién tot & moi truong c6 100% nude bién va
khong phat trién trong méi truong nuéc ngot (Duc et al., 2009). Nam P.
oratosquillae la taic nhan gay bénh ndu mang & tom tit O. oratoria va loai nay cé
kha ning gy bénh den mang & tom he P. japonicus trong diéu kién thi nghiém
(Duc, 2009).

3 PHUONG PHAP PHAN LAP NAM
3.1 Thu va vin chuyén miu (Yuasa et al., 2002)

Thu mau dong vat thuy san c6 ddu hiéu bénh 1y khoang 5-15 c4 thé, van chuyén
mau sdng c6 suc khi hoic mau dugc giit lanh trong thung mut, rdi chuyén nhanh
vé phong thi nghiém dé chan doan va phén lap nam. Néu khong thé chuyén miu vé
phong thi nghiém trong ngay thi tién hanh thu mau nhu sau: cit bénh pham (5
mm®) cho vio nudc cat vo tring co 500 pg/ml mdi loai khang sinh streptomycin va
ampicillin, gitr & nhiét do thuong, roi dua vé phong thi nghiém phan 1ap nam.

3.2 Quan sat tiéu ban twoi (Gam et al., 1980; Hatai et al., 2000)

Néam thuong ky sinh ¢ mang d6i voi tom va da, co, mang va ndi quan d6i v6i ca.
Khi quan sat bang mat thuong phat hién co dau hiéu bat thuong nhu mang tom
chuyén sang mau nau hodc den, than ca xuat hién nhing tai mau trang giong nhu
boéng gon hodc ndi quan nhu gan bi tu huyét hay sung tay thi tién hanh quan sat
tiéu ban tuoi. Phuong phap 1am tiéu ban twoi nhu sau: cit mot phan bénh pham
dua 1én lam kinh, nho 1 giot nudc mudi sinh 1y vo trung, day lamen Ién, quan sat
duéi kinh hién vi & do phong dai x200 hodc x400 nham xéac dinh c¢6 sy hién dién
clia soi ndm hay bao tir nam. Cach khac thay giot nuéc mudi sinh 1y bang giot
thudc nhudm cotton blue, quan sat dudi kinh hién giong nhu trén. Thuéc nhugm
cotton blue gom 0,05 g cotton blue (aniline blue), 20 g phenol crystals (CeHsO4),
40 ml glycerol, 20 ml axit lactic (CHsCHOH-COOH) va 20 ml nudc cét (de Hoog
et al., 2000). Cach pha ché nhu sau: (b1) hoa tan cotton blue trong nudc cat dé 24
gid; (b2) cho phenol crystal vao axit lactic khudy déu sau d6 cho glycerol vao; (b3)
loc dung dich cotton blue cho vao hdn hop (b2) va bao quan & nhiét do 15-20°C.
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3.3 Phuwong phap phan lip nim (Hatai et al., 2000)

Sau khi quan sat tiéu ban tuoi thdy co su hién dién cua s¢i nam hay bao tir ném thi
tién hanh phan 1ap. Phuong phap phén lép nam dugc thyc hién nhu sau: cit phan
nho mau bénh pham, rira qua nuéc mudi sinh 1y vo trang 3 lan sau d6 ciy trén moi
truong Pepton Yeast-extract Glucose Salt Agar (PYGSA: gom 1,25 g pepton; 1,25
g yeast extract; 3 g glucose; 30 g mudi; 15 g agar va 1000 ml nudc cat) di véi
ném gay bénh 6 nudc lg, mdn hodc moi truong Glucose Yeast-extract Agar (GYA
gom 10g glucose; 1,25g yeast extract; 15g agar va 1000 ml nuéce cat) dbi v6i ndm
gdy bénh ¢ nudc ngot. Sau do ric mot it mol loai khang sinh ampicillin va
streptomycin xung quanh mau bénh pham da cay trén moi trudng trén dé han ché
va diét vi khuan. U & 25-30°C cho ndm phat trién tir 1-4 ngay tuy theo loai (chd y
trong thoi gian u, thuong xuyén quan sat sy phat trlen ctia nim), khi nam phat tr1en
thi cay truyen sang moi truong nuoi cay moi, tlep tuc phuong phap cay truyen 3
lan dé c6 ching ndm thuan cho nhiing nghién ciru tiép theo. Ngoai ra, d6i voi ndm
Fusarium thuong dugc phan lap trén moi truong dac trung Potato Dextrose Agar
(PDA) 1a moéi truong hén hop, gom 39 g cho 1000 ml nudc cat. Mi trudng
Synthetic Nutrient Agar (SNA) 13 méi truong dinh dudng nhan tao, gobm 1 g
KH2PO4; 1g KNOs; 0,5 g MgS04.7H.0; 0,5 g KCL; 0,2 g glucose; 0,2 g
saccharose; 20 g agar va 1000 ml nudc cat, day 13 moi trudng trong sudt nham dé
quan sat qua trinh sinh san vo tinh cua Fusarium.

4 PHUONG PHAP NUOI CAY
4.1 Phwong phap nudi cay don bao tir (Ho and Ko, 1997)

Phuong phap nay chi ap dung cho nam bac cao, muc dich 1a tao duoc ching nam
thuan tir nudi cay don bao tir. Cac budc thyc hién nhu sau: (bl) danh diu mit sau
dia Petri (c6 moi truong nudi cdy nhu PYGSA, PDA) bang cac vong tron (50
vong/dia) c6 duong kinh 0,5 cm; (b2) dung pipet lay 0,1 pl dung dich bao tir (dung
dich bao tir duoc pha lodng trong nudc mudi sinh 1y dén ndng d6 10 bao ti/ul) nho
vao gilta vong tron cua dia Petri trén; (b3) u ¢ nhiét d 25-30°C khoang 12-24 gio,
quan sat bao tir ndy mam trong mdi vong tron bang kinh h1en vi dao chiéu; (b4)
chon nhiing Vong tron chi co 1 bao tir nay mam 10i cdy truyén sang dia Petri c6
moi truong nudi cdy mdi dé co dugc ndm thuan chung.

4.2 Phuwong phap nuéi cay thu bao tir (Hatai and Egusa, 1972; Duc, 2009)

Phuong phap nay ap dung cho nidm bac cao, vi ndm khi cdy trén moi truong thach
s& sinh san vo tinh nén c6 nhiéu bao tir dugc sinh ra. Cac bude thuc hién nhu sau:
(b1) nudi cay dé nam sinh bao tir: nAm thuan dugc cdy trong méi trudng thich hop
nhu PYGSA hay PDA, u ¢ nhiét d¢ 25-30°C, thoi gian tir 10-30 ngay; (b2) thu bao
tu: cho 10 ml nuée mudi sinh 1i (0,85% NaCl) vao dia Petri c6 ndm ¢ bl, dung que

cay tach roi bao tir tir soi nAm; (b3) dung dich soi nam dugce loc qua gac y khoa ti¢t
trung dé€ thu bao tr nam.

4.3 Phuwong phap nudi ciy nam sinh sin vo tinh

Day la phuong phap quan trong dé theo dodi va quan sat dic diém sinh san v tinh
cta nam, ghi nhan hinh anh dé 4p dung trong khéa dinh danh nam.
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4.3.1 Phuwong phdp cdy trén lame kinh (de Hoog et al., 2000)

Phuong phap nay sir dung phé bién cho ndm bac cao nham ghi nhan va mo ta dac
diém hinh thai cua nam trong qua trinh sinh san vo6 tinh dé dinh danh ching.
Phuong phap cdy trén lame kinh gém cac budc sau: (bl) chuan 'bi dung cu vo6
trung: gom dia Petri, lame va lamen, que thuy tinh hinh chir V, gidy thAm va moi
truong nudi cdy nhu PYGSA hodc PDA va nude nudi sinh 1y (0,85% NaCl); (b2)
tao khdi moi trudng agar: dung dao cit mot khdi moi trudng agar (1x1x1 cm), dat
Ién lame kinh. Lame nay dé trén que thuy tinh hinh chtr V, bén dudi co 1op glay
thAm (dé gitt 46 am), tat ca dat trong dia Petri; (b3) cAy nim: cit nim thuan cay
vao 4 mdt bén cua khéi moi truong agar, roi dat lamen lén khoéi agar nay; (b4) u
nam: ¢ nhiét do 20-30°C, cho dén khi quan sat thdy ndm phat trién khoang 1-2
tuan; (b5) nhudm va quan sat hinh thai sinh san vo tinh: 14y lamen va lame kinh ra,
dat 1én lame kinh méi co san giot thuéc nhudém cotton blue hay thuéc nhuém
huynh quang, cd dinh bang keo dé 24 gio, quan sat dudi kinh hién vi ghi nhan két
qua va chup hinh.

4.3.2 Phwong phdp nudi cdy ndm bdc thdp sinh san vé tinh (Gam et al., 1980;
Hussein and Hatai, 2002)

Phuong phap nay str dung cho nidm béac thip nham theo ddi, quan sat phuwong thirc
sinh san vo tinh va hitu tinh dé dinh danh chang. Phuong phéap nay duoc thuc hién
nhu sau: (b1) chuan bi dung cu v tring: gom dia Petri, moi truong 1ong GY (1%
glucose va 0.25% yeast-extract), moi truong thach GYA, moi truong nude voi va
hat mé; (b2) tao sinh khdi ndm: cat 2-3 khdi agar nam (5 mm?) trong moi truong
thach GYA cay vao méi truong 1ong GY, 1 25-30°C khoang 4-7 ngay (chd dén khi
khuan ty phat trién nhiéu); (b3) cat 2-3 khdi soi ndm trong méi trudng long GY,
rira 3 14n qua nudc voi vo tring, sau d6 cdy vao dia Petri c6 nudc voi vo trung (25
ml/dia), u ¢ 25-30°C khoang 18 gio; (b4) quan sat hinh thai sinh san vo tinh: sau
thoi gian G 18 gio theo ddi lién tuc qué trinh sinh san bang kinh hién vi dao chiéu
ghi nhan két qua va chup hinh; (b5) quan sat hinh thai sinh san hitu tinh: cho mat it
hat me voO trung vao dia Petri c6 chtra nudc voi va nam, tiép tuc u & 25-30°C
khoang 1 thang dé theo ddi qua trinh phét trién ti noan.

5 PHUONG PHAP PINH DANH
5.1 Phwong phap dinh danh nam béc thap (Coker, 1923)

Phuong phéap dinh danh ndm béc thap cin ctr vao dic diém hinh théi sinh san vo
tinh va hiru tinh. Bai viét ndy chi yéu gi6i thi¢u khéa phan loai ho Saprolegniaceae
vi chdng thuong gay bénh trén dong vat thuy san va khoa phan loai nay dugc su
dung phd bién. Coker (1923) mo ta khoa phan loai nhu sau:

1 Cuéng sinh dong bao tir nhd hodc khong c6, vach clia tii nodn cé 16, giao tir duc

phat trién ngay bén dudi va hudng vé cac bén ctia thi noan ... ............... Aplanes
1 Khong c6 nhitng d2c diEm tréN .........cceveeveeveeverieeeceeeesesesessesseseeeesseesesssesssen s 2
2 Bong bao tir dugc sinh ra tur dau mat ca ti BAO T vvveeeeeeeeeeeeeee e 3
2 Bdng bao tur dugc sinh ra tir vi tri khac ctia tii bao tlr .....cooovveviiiiiiiiiiiee 8
3 Bong bao tir van dong sau khi dugc sinh ra tir ti bao tlr ......oovceeeiiiiiiiiiiiiee 4
3 Pong bao tir tap trung tai dAu muit cia thi bA0 t......coveeeeeeeeeeeeee e 7
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3 Bong bao tir tao thanh bao tir nghi, ti bao tur hinh tron.................... Protoachlya
4 Tai bao tir nhé hon soi ndm, déng bao tir xép theo hang don............. Leptolegnia
4 Tai bao tir 16n hon soi nAm, dong bao tir khong theo hang ..........ccocvvveveeeeiene, 5
5 Ti bao t&r méi duge hinh thanh tr ti bao tor ¢l ..oovvvviiiiiiiecieeen, Saprolegnia
5 Tl bao tr hinh thanh do qua trinh phan nhanh sinh san...........cccooiinn, 6
6 Giao tur duc trén thi noan, [udng tinh ..o Pythiopsis
6 Khong hoac ¢ it giao tir duc, giao tir duc va cai trén cung nhanh......... Isoachlya
7 Tai bao tir 16n hon soi ndm, dong bao tir khong theo hang ............cc......... Achlya
7 Tai bao tir nho hon soi ndm, dong bao tir theo dudng thang ........... Aphanomyces
8 Bao tir nghi (encyst) hinh thanh trong ti bao tr ......ccccvevveiveiecieen. Dictyuchus
8 Bong bao tir sinh ra ty do khi vach thi bao tr vora .......ccovveennee. Thraustotheca

5.2 Phwong phap dinh danh nam béc cao (de Hoog et al., 2000)

Phuong phap dinh danh nam béc cao can cur vao hinh thai sinh san vo tinh. Trong
bai viét nay chu yéu de cap dén nam Fusarium vi thuong gay bénh & dong vat thuy
san. Khoa phan loai nAm Fusarium theo de Hoog et al. (2000) dugc st dung pho
bién va mé ta chi tiét nhu sau: dic diém co ban cua Fusarium co khuan lac phat
trién nhanh, tring duc, tim hay vang nhat. Cudng sinh bao tir phan nhanh. Bao tir
thuong ¢ dai va tiéu bao tir, dai bao tir hinh thuyén, c6 nhiéu vach ngin, tiéu bao
tir ¢6 hinh elip, trimg, ciu, qua 1&, hinh chily. Khoa phan loai Fusarium (de Hoog
et al., 2000) nhu sau:

la Khuan lac dat 2 cm sau 7-10 ngay, dai bao tir ¢6 nhiéu vach ngan (1-4) ........... 2
1b Khuan lac dat 4-8 CM SaU 7-10 NQAY .....c.vveveverreeeeereseeesssesessessesesssesessessssenean, 4
2a Pai bao tir dai 55 pm, xuat hién bao tir vach day..........ccce........ F. aquaeductuum
2b Pai bao tir ngdn hon 25 pm, bao tir vach day c6 hodc khong ........cccccevvevvevenenee, 3
3a Pai bao tir cong nhiéu va nhon & dinh, ¢6 bao tir vach déy ............... F. dimerum
3b Pai bao tir hoi cong, khong ¢ bao tlr vach day.......co.co.vvvvreeeenne, F. tabacinum
4a Tiéu bao ttr it hodc khéng, khuan lac mau vang nau dén nau, cudng sinh bao tr
PhAL AN NRIBUL ...vovicveeececee et F. incarnatum
A5 NRIEU U BAO 0 1..vvvevvvavreieseeieeeess ettt 5
52 Tieu bA0 t dANEG CHUDI .....vveverveeereees et ses ettt 6
5b Tiéu bao tir Khong thanh chubi..........cc.cvveveiveiceeeiieeeeses e, 9
6a Tiéu bao ttr sinh ra tir the BINh AON ......veveeeeeeeeeeeeee e 7
6b Tiéu bao tir sinh ra tir the bINh da ........vvveerceresee e 8
7a Tiéu bao tir ¢6 dang twong tu trai ca chua hodc trai chanh .............. F. napiforme
7b Khong c6 tiéu bao tir dang trai ca chua hodc trai chanh ............ F. verticillioides
8a Khong c6 bao tr VACh Ay .......covveveeveererereieeeesseesssessesseseseenens F. proliferatum
8b C6 Nhidu bA0 1 VACH dAY ......cveveeeieeeeeeeeeeeeeeesesees s F. nygamai
9a Nhiéu cudng sinh da DA 1T .......covvceeveerererceerieeeeee s, 10
9b Khong c6 cudng sinh da BA0 U ......ceeveeveeveerevireeeeeseesssessesseeseesesess s, 13
10a Khuan lac mau hoi d6, nhiéu bao tir vach day ................... F. chlamydosporum

10b Kl}uén lac mau hong hodc ruou vang dén tim, khong co bao tir vach day....11
11a Tiéu bao tr c6 hinh trung hodc hinh ellip hep sinh ra tir cuong sinh bao tir trén

cac khuan ty nim ngang trén bé mit moi trudng, .........ccevevvevvvsererenns F. sacchari
11b Tiéu bao tir dugc sinh ra tir cac cuong sinh bao tr thang ding ...................... 12
12a Tiéu bao tir hinh qua 1€ xuat hi€n...........ccveviiiiiiicicece F. anthophilum
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12b Khong co tiéu bao tir hinh qua 1&.........c.cvvvveereereeeereeeereeias F. subglutinans

13a Cac tiéu bao tir trén cac thé binh ngin, dai bao tir khong c6 dang dé gidy,
Khuan 12 MAU trANG 1G] A ov..eveeeeeeeeeeeeeeeeeeeee e F. oxysporum

13b Tiéu bao tir trén cac thé binh don dai, dai bao tir c6 dang dé gidy, khuén lac
trang, kem hoac Xanh dUWONE .......cc.cveveevevevricieeeesese e seseseesese s F. solani

6 KET LUAN

Nam 12 mot trong nhiing tac nhan gay bénh phé bién & dong vat thuy san gom 2
nhom doé 1a nam béac thap chu yéu nam thity mi nhu Saprolegnia, Achlya,
Aphanomyces va mot s6 giébng khac nhu Branchiomyces, Lagenidium,
Haliphthoros va nim bac cao chi yéu nhom niam bat toan nhu Fusarium,
Exophiala, Ochroconis, Acremonium va Plectosporium. Dau hiéu bénh 1y thudng
gip trén than ci cd tai mau tring giéng nhu béng, mang nhot nhat hay chuyén
sang mau nau hoic den & giap xac. Chan doan bénh bang cach quan sat tiéu ban
tuoi, phan 1ap va dinh danh dua vao dac diém hinh thai cua qua trinh sinh san vo
tinh va hiru tinh.
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