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Abstract

Ming Aralia, Polyscias fruticosa (L.) Harms (Araliaceae), orginate from Polynesia Island, and they are popular
same as medicinal plant in Viet Nam. Between March and August 2018, fifteen Ming Aralia samples with yellow
wilt symtoms were collected in Ha Noi, Hoa Binh, Nam Dinh and Thai Binh provinces in Viet Nam. Plant
pathogens were isolated, purified and identified down to its species, based on taxonomic keys. The pathogen
Fusarium oxysporum was consistently isolated from the disease samples on Ming aralia. When this pathogen was
isolated on CLA and PDA media, microconidia are usually formed abundantly in false — head on short
monophialades on hyphae, and oblong to ellipsoid, oval or reniform. The macroconiadia are short to medium in
leghth, falcate to almost straight, thin walled and usually 3 septate. Chlamydospores appear after isolating from
14 to 20 days on the surface of the agar of the CLA plate. The identification was confirmed by pathogenicity test
following Koch's postulate The optimum conditions for the development of F.oxysporum causing yellow wilt

diseases are 25 °C dén 30°C and pH 7. This is the first report about F.oxysporum in Ming aralia in Viet Nam.
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1. DAT VAN PE

Pbinh lang c6 tén khoa hoc la Polyscia
fruticosa (L.) Harms va 1a cay cé ngudn gbc tir
dao Polynesia & Thai Binh Dwong. Dinh lang wa
diéu kién &m trung binh va khoang nhiét do tw
16-29°C (Yen va Knoll, 1991). O’ Viét Nam dinh
lang dwoc trédng phd bién trén toan qudc, O Mién
Béc dinh lang dwoc trdng nhiéu tai cac tinh Nam
Binh, Thai Binh, Hda Binh..

Do tac dung y hoc cla cay dinh lang Theo y
hoc cb truyen toan cay dinh lang bao gém ré,
than, 1a déu co6 thé sir dung lam thubc cé tac
dung thdng huyét mach, bdi bd khi huyét, chdng
di rng, ho ra mau... Binh lang ngay cang dwoc
tréng voi dién tich 16n nén bénh trén cay dinh
lang cling dwoc quan tdm nhiéu hon (D6 Huy
Bich va céng sw, 2004).

Trén thé gidi bénh trén cay dinh lang da
dwoc quan tdm nghién clru tlr rat 1au nhung
nhitng cong bd vé thanh phan sau bénh hai
céng bbé chwa nhiéu. Bénh dém 14 vi khuén do
vi khudn Pseudomonas cichorii ciing dwoc

1. Trung tdm nghién ctu tréng va ché bién cay thudc
Ha Noéi - Vién Duoc Liéu

2. Hoc Vién Néng nghiép Viét Nam

* Corresponding author: phanthuyhien@yahoo.com

cong b6 gay hai trén dinh lang tir rat som &
bang Floria, My nhwng van chwa c6 ghi nhan
thém‘vé tac hai cla bénh nay cling nhw thiét
hai vé kinh té do bénh nay gay ra 'c’)’ vung nay
(Chase lvé Brunk, 1984). Sw ,xuét hién cula
bénh dom Ila Alternaria do nadm Alternaria
panax ciing da dwoc quan sat lan dau tién
trén cac vung tréng dinh l&ng & dao
Ogasawara (Bonin), Nhat Ban (Ono, 2004).
Nam Fusarium oxysporum da dwoc nghi nhén
la tac nhén chinh ra bénh héo vang trén
loai Polyscias balfouriana thudc chi dinh lang
dwoc trong phd bién & An Do (Dissanayake va
Kumari, 2012).

O Viét Nam, mac du nhirng ndm gan day dinh
lang bat dau dwoc quan tdm va mé rong trong
véi dién tich 16n trén khap cd nuwéc nhung chua
c6 coéng bd chinh thirc nao vé thanh phan bénh
hai trén cay dinh I&ng. Nhitng nam gan day do
phan &nh cla ngudi san xuét, trén dinh lang xuét
hién bénh cé triéu chirng héo vang va lam anh
hwédng nghiém trong dén sinh trwdng cha cay
dinh l&ng & mét sb vang nhw Ninh Binh, Théi
Binh... va ciing chwa cé mét cong bd nao vé tac
nhan gay bénh nay. Bai bao nay l1a cong bd dau
tién v& nghién ctvu tac nhan gay bénh héo vang
trén dinh lang & Viét Nam.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1 Vit li¢u, thoi gian va dia diém nghién ciru

- Cac mau bénh héo vang dinh lang dwoc thu
thap tai cac vung tréng dinh l&ng & Ha Noi, Ninh
Binh, Nam Pinh va Thai Binh nam 2018.

- Cac vat liéu khac str dung trong nghién ctru
bao gdm: nguyén liéu st dung trong méi trwong
phan lap, 1dam thudn va nudi cly tac nhan gay
bénh [koai tdy - duwdng - agar (PDA), méi trwdng
PDA moét phan tw dd manh c6 bd sung khang
sinh (MPDA), thach - nuwéc cat (WA), mdi trudng
la cAm chwéng CLA va nguyeén liéu st dung cho
méi trwdng nhan sinh khéi nAm F. oxysporum.
(Burgess va cdng sy, 2008).

- Céc trang thiét bi va dung cu: T4 sdy dung
cu, budng céy, ndi hap, ti dinh 6n, dung cu nudi
cay ndm, may do pH.

- Nghién ctu duoc thwe hién tlr thang 3 dén
thang 12 nam 2018 tai Trung Tam Nghién ctru
trong va ché cay thuéc Ha Noi.

2.2 Phwong phap nghién ciru

2.2.1 Phuong phép lay méu

Cac mau bénh trén cay dinh lang cé triéu
ching héo vang dwoc thu thap tai cac vung trong
dinh lang tai Ha N&i, Ninh Binh, Nam Binh va
Thai Binh nam 2018.

2.2.2 Phuwong phap phén lap

MAu bénh trén dinh l&ng c6 triéu chirng héo
vang dién hinh sau khi thu thap tir ddng rudéng vé
duwoc loai bd thén la va rlra sach dwéi voi nwoéc.
Cat bd phan géc than va cu bj benh thanh nhirng
miéng nhé sao cho miéng cét ndm & ranh gidi
git’a moé bénh va mé khée. Khir trung miéng cét
bang ethanol 70% trong 5 gidy, sau dé rira sach
bang nwédc cat vo trung, dung dao ciy da kho
trung cat vét bénh thanh cac miéng nhé 5 x 5 mm
va cay lén moi trwong mPDA. Khi ndm da phat
trién véi kich thwéc dwong kinh tdn ndm 1- 2 cm,
cdy truyén sang moéi truong WA. Nam dwoc 1am
thudn bang cach cdy dinh sinh trwdng cla soi
nadm tlr mdi trudng WA sang mdi trwerng PDA va
CLA va dwoc nudi cdy trong phong thi nghiém &
diéu kién 25°C véi 12h chiéu sang xen ké 12 h
tbi. (Burgess va cong sw, 2008)

2.2.3 Phwong phap giam dinh

Sau 7 ngay nubi cdy, ndm duwoc gidm dinh
dwa vao hinh thai quan sat dwdi kinh hién vi
quang hoc (Banett va Hunter, 1998). Cac mau
ndm dwoc gidam dinh dwa vao khéa gidm dinh
cla Leslie va cong sw (2006)
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2.2.4 Phuwong phap lay bénh nhan tao

Phwong phéap lay bénh qua dét duwoc tién
hanh theo Burgess va cdng sy (2008). Cay dinh
lang st dung cho thi nghiém la cac cay 1 nam
tudi khde manh, khéng c6 biéu hién bj bénh trong
trong cac chau thi nghiém chra gia thé dat da
kher trang. 15 cay dinh lang khée manh dwoc st
dung cho 1 1an nhéc lai trong thi nghiém lay bénh
. Ngudn n&dm lay bénh dwoc nhan sinh khéi trén
gia thé hat ké - tru trong phong thi nghiém.
Tron hat ké va vo trdu theo ty 1& 1: 1 vé thé tich
rdi ngdm nwéc va dé qua dém trong td lanh, sau
doé chét bé phan nwéc. Cho 150ml hén hop gia
thé vao mot binh tam giac dung tich 250ml, nat
chat va hap khiy trung. D& binh ngudi, sau do6 cay
cac miéng thach cé soi ndm vao gia thé trong
binh tam giac. Lac binh tam giac 2-3 ngay sau
khi cdy dé dam bao ngudn bénh dwoc phan bb
déu trong gia thé. NAm nhan nuéi trong binh tam
giac 15 ngay, lay ra trén véi dat xung quanh gbc
cay can lay bénh (mat do bao t&r ndm 10° cfu/1ml
hén hop gia thé). Theo ddi qua trinh hinh thanh,
phéat trién triéu chirng trén cay dwoc lay bénh
hang ngay. Mau bénh cé triéu chirng dién hinh tir
thi nghiém lay bénh dwogc tai phan lap theo quy
téc Koch.

Thoi diém l&y bénh nhan tao: thang 6 nam 2018

Chi tiéu theo doi: Thoi gian tir khi lay bénh
dén khi xuét hién triéu chirng, thoi gian t khi lay
bénh dén khi cay chét, ty & cay nhiém bénh, kha
nang phuc hoi.

2.2.5 Nghién ctu @nh huéng cua nhiét do va
pH dén sw phat tr/en clia tan nam.

Chon mau ndm da dwoc lam thuan, cat tan
ndm thanh nhirng miéng cay tron cé dwéong kinh
5mm, céy trén moi truong PDA, mbi cong thirc
l&p lai 5 1an. E)0| voi thi nghiém anh huo’ng clia
nhiét d6 cac mau ndm thuan dwoc nudi cay trong
ta dinh 6n & cac diéu kién nhiét d 20, 25, 30 va
35°C. Béi v&i thi nghiém vé anh hwé’ng cla pH,
nadm dwoc nudi cay trén méi trworng PDA c6 diéu
chinh pH & muic 4,5,6, 7 trong diéu kién nhiét do
25°C. Céac cong thirc thi nghiém vé nhiét d6 va
pH déu dwoc nhic lai 5 1an, méi 1an 3 dia petri co
dwong kinh 9 cm.

Chi tiéu theo déi: Dueng kinh tdn ndm sau khi
cy 24 giv, 48 givy, 72 gio, ...

3. KET QUA NGHIEN CUrU VA THAO LUAN
3.1 Phén lap nim gy bénh héo vang dinh ling

Muwdi ndm mau dinh ldng c6 triéu ching
héo vang dwoc thu thap tai Ha N6i, Nam Binh,
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Ninh Binh va Thai Binh. Hai b6 phan ré cu va
than mach dan c6 triéu ching bi thdm nau

duwoc phan l1ap trén mai truoong mPDA. Két qua
phan lap dwoc trinh bay tai bang 1 va hinh 1.

Bang 1. Phan lap ném gay bénh héo vang trén dinh lang
(Trung tdm nghién ctru trong va ché bién céy thudc Ha Noi, nam 2018)

STT | Ky hiéu mau Dia diém thu thap Ngay thu thap gj; Ghi chu
01 |BLoO1 Thanh Tri - Ha Noi 15/03/2018 + | Caydinhlang
3 nam tuoi
02 | BLO2 Nho Quan- Ninh Binh 22/03/2018 + Cay con vudn vom
03 | BLO3 Hai Hau, Nam Dinh 22/03/2018 + Cay 2 nam tudi
04 | PLO4 Thanh Tri — Ha Nbi 19/03/208 - Cay 4 nam tudi
05 | BLO5 Nho Quan — Ninh Binh 22/03/2018 + Cay 3 nam tudi
06 | BL 06 Nho Quan — Ninh Binh 19/05/2018 + Cay 3 nam tudi
07 | BLO7 Nho Quan — Ninh Binh 19/05/2018 + Cay vuon vom
08 | BLO08 Thai Hwng — Thai Binh 10/04/2018 - Cay 3 nam tudi
09 | BLO09 Thai Hwng — Thai Binh 10/04/2018 - Cay 3 nam tudi
10 PL 10 Thanh Tri — Ha Noi 19/06/2018 + Cay vuon vom
11 | BbL 11 Thanh Tri — Ha Nbi 19/06/2018 - Cay 3 nam tudi
12 | bL12 Nho Quan — Ninh Binh 24/8/2018 + Cay 2 nam tudi
13 | BbL13 Nho Quan — Ninh Binh 24/08/2018 + Cay 3 nam tudi
14 | BL14 Hai Hau — Nam Binh 24/08/2018 + Cay 3 nam tudi
15 | BL15 Nghia Hwng — Nam Binh | 24/08/2018 - Cay 3 nam tudi

Chu thich: (+): Céc méu phéan lap dwoc ndm

dwoc ndm Fusarium sp.

Tl 15 méau dinh lang cé triéu chirng héo
vang 66,7 % ty 1& mau thu dwgc c6 nam
Fusarium sp. day la ndm gay bénh héo vang
cé phé ky cha rat rong trén cay tréng can. Tw
két qua phan lap ciing cho thay toan bd mau
thu thap & Ninh Binh déu xuét hién nam
Fusarium sp., 50% sbé mau thu thap dwoc Ha
Noi phan lap dwoc ndm Fusarium sp., 75% sb

Fusarium oxysporum, (-) Mau khéng phén lap

mau thu thap dwoc & Nam Binh phan lap
dwoc ndm Fusarium sp. Cac mau thu thap &
Thai Binh déu khéng phan lap dwoc ném
Fusarium sp.(Hinh 1 va hinh 2). Bénh héo
vang do ndm Fusarium sp. gay bénh cho dinh
lang c& & giai doan vwedn wom va & ruéng san
xuét khi cay dwoc 2 dén 3 nam tudi.

Hinh 1. Triéu chibtng bénh héo vang dinh lang
(a: Triéu chirng cdy bj héo trén dong rudng;
b,c: Triéu chdng mach dan dinh lang bj thdm néau)
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3.2 DPic diém hinh thai ctia cac ngudn nam
gay bénh héo vang dinh lang

Cac ching ndm da dwoc phan 1ap trén dinh
lang tr6ng tai Hoa Binh, Ha No6i va Nam Binh da
dwoc giam dinh dwa trén ddc diém hinh thai cla
ndm khi dwoc cdy trén mai trwong PDA va CLA
la loai Fusarium oxysporum. Loai nay cé nhirng
dac diém hinh thai dién hinh nhu sau:

Tan ndm cda cac chiing ndm nay khi cay trén
moi trwong PDA sau 4 dén 6 ngay c6 mau tl
trang dén tim nhat, cac chung nam déu tao sac
tb trén mai trwdng tlr trdng dén hoi tim.

Cac ngudn nam sau khi dwoc phan 1ap va tién
hanh cay truyén, nguén nidm bénh duwoc lam
thuan va quan sat d&c diém hinh thai mau sac
tdn ndm. Khi quan sat cac ching ndm gay bénh
héo vang dinh lang trén mdi trwong CLA sau 7
ngay quan sat dwoc bao tr nhé cla ndm nay
dwoc hinh thanh ngay sau cdy tir 1 dén 2 ngay
trong diéu kién nhiét d& phong 25°C. Bao tr
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phan sinh nhd (Microconidia) hinh thanh trong
boc gia (fall head) trén canh bao t&r phan sinh
don dang monophialide (c6 1 16 sinh bao td)
ngan. Bao t&r phan sinh nhd da dang v& hinh thai
(hinh oval, elip, than), thwdng don bao, déi khi co
mét vach ngan (Hinh 2.c).

Bao t&r phan sinh lon (Macroconidia) hinh
thanh trén méi trwdng CLA c6 kich thwéc trung
binh va dai, phan 1&6n c6 3 vach ngan méng, mot
dau nhon c6 thé thon nhon, mot dau hinh ban
chéan (Hinh 2 a,b)

Ndm ciing hinh thanh bao t& hau
(chlamydospores) trén méi tredng CLA sau 14
dén 20 ngay. Bao t& hau hinh cau, nhan, thuwdng
hinh thanh don 1 trén soi nAm (Hinh 2 d).

Cac dac diém hinh thai cta cac ching ndm
phan lap dwoc trén mau bénh héo vang dinh lang
déu phtl hop véi mé ta vé dac diém hinh thai cta
loai Fusarium oxysporum. (Theo mo ta cla Leslie
va cQng sw, 2006; Banett va Hunter, 1998)

er

L b : \“ \

Hinh 2. D&c diém hinh thai cia nam Fusarium oxysporum phan lap
tlr mau cay dinh lang bi bénh héo vang
a, b: Bao tr phéan sinh Ién; c: bao ttr phan sinh nhé dang boc gia
gén trén canh BTPS monophialide; d: Bao tt hdu trén méi trrong CLA.
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3.3 Két qua lay bénh nhan tao nim Fusarium
oxysporum trén cay dinh ling

Sau khi phan lap dwoc ndm F.oxysporum, lay

bénh nhan tao dwoc tién hanh trong chau \{ai \ej
cay dinh lang 1 nam tudi khong bi bénh, két qua
lay nhiém nhan tao dwoc tap hgp bang 2

Bang 2. Két qua lay bénh nhan tao n,ém Fusarium oxysporum trén cay dinh lang
(Trung t&m nghién ctru trong va ché bién cay thudc Ha Ni, thang 8 nam 2018)

Chi tiéu theo dbi

Cbng thirc lay bénh

Cong thirc dbi chirng

Thoi gian 0 bénh (ngay) 2-5 ngay -
Ty |& cay nhiém bénh (%) 100% 0
Thoi gian tir khi cay nhiém bénh dén chét (ngay) 17 - 21 ngay -
Kha n&ng phuc hbi (%) 0 -

N D

A

Hinh 3. Cay dinh lang bi nhiém bénh sau khi lay bénh nhan tao 17 ngay
a: Hinh anh dinh I&ng truéc khi ldy nhiém; b: dinh Idng sau khi lay bénh 17 ngay;
c: dinh lang déi ching; d: Hinh énh bé déi than cdy dinh Iang bi nhiém bénh

va cay dinh lang déi ching
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Khi lay nhiém ndm Fusarium oxysporum trén
dinh 1&ng ty 1& nhiém bénh rt cao va co thoi gian
tiém duc trén cay ky chd ngén 2 — 5 ngay cay bt
dau xuét hién triéu chirng héo va sau 17 dén 21
ngay cay bi héo hoan toan, 14 bién vang trong khi
céng thirc dbi chirng cay van sinh trwdng va phat
trién binh thwong. Khi kiém tra mach dan cla cay
da dwoc lay nhiém ndm F.oxysporum toan bo ré
va mach dan bi thAm nau triéu chirng nay khéng
phat hién & cay déi chirng khdng lay bénh (Hinh 3).
Két qua tai phan lap mau bénh chi thu dwoc mot
loai duy nhéat la F.oxysporum. Két qua nay khang
dinh, nAm F.oxysporum la tac nhan gay bénh héo
vang dinh lang..

3.4 Nghién clru vé dic diém sinh hoc va
sinh thai cia nam Fusarium oxysporum gay
bénh héo vang trén cay dinh lang

Trong sb cac bénh ndm c6 ngudn gbc trong
dét hai vung ré trén cay trong thi bénh héo vang
do loai nAm Fusarium oxysporum phét sinh gay
hai phd bién va rat nguy hiém dén cay trong. Vi
vay, dé hidu rd dac diém phat trién cia nam
Fusarium oxysporum trén cay dinh lang, chung
t6i da di sdu nghién ctu vé dac diém sinh hoc va
sinh thai cGa loai nAdm nay, tu doé lam co s& dé
dwa ra nhirng bién phap phong trir kip thoi va
hop ly.

3.4.1 Anh huéng cia nhiét d6 dén sw sinh
truéng cia soi ndm Fusarium oxysporum gay
bénh héo vang cay dinh lang

Dé tién hanh nghién cu &nh hwéng clia cac
mtrc nhiét do khac nhau dén sinh trwdng cla tan
nadm F.oxysporum gay bénh héo vang trén cay
dinh lang , cac tdn ndm F.oxysporum duoc cay
trén moi trvong PDA va dat & td dinh 6n & cac

mic nhiét do 20°C, 25°C, 30 °C,35°C va tién
hanh theo déi sy phat trién cia tdn ndm sau 24
gio, 48 gid, 72 gid. Két quad dwoc trinh bay &
bang 3 va hinh anh 4.

Bang 3. Anh hwéng cuia nhiét do dén sw
phat trién cta tdn nAm Fusarium oxysporum
trén méi trwrong PDA
(Trung tdm nghién ctru tréng va ché bién céy
thubc Ha Noi, thang 10 ndm 2018)

Nguwéng Puwéng kinh trung binh tan ndm
nhiét dé (mm)

(°c) Sau 24h | Sau48h | Sau 72h
20 7,20° 14,40° 21,80°
25 7,87° 17,54° 25,73°
30 9,90° 20,96% 28,42°
35 7,12° 14,13° 21,55°

LSDg 05 0,36 0,68 1,10

CV% 2,3 2,0 2,3

* Ghi cha: Cac cbng thire trong cung mét cét
c6 chir céi gibng nhau thi khac nhau khéng cé y
nghia v&i do tin cay 95%

Qua két qua bang 3 va hinh anh 4 cho thay
nédm F.oxysporum sinh trudng tét nhat & nguéng
nhiét d6 25°C va 30 °C, ndm sinh trwdng kém
nhat & nhiét d6 20°C va 35°C. O nguwéng nhiét
do 35°C maéi trwéng co hién twong bi tap. Sau
72h nudi cdy dwdng kinh trung binh cla tan ndm
& nguéng nhiét dd 30°C 1a cao nhat 28,42mm, &
ngwdng nhiét d6 35°C tdn ndm phat trién kém
nhét chi dat 21,55mm va méi trwdng bi tap nhiéu
hon. Nhw vay tdn nAdm F.oxysporum cé kha nang
sinh trwdng & pham vi twong ddi rong va thuan
loi & ngwdng nhiét dd Am ap tir 25 dén 30°C.

Hinh 4. Dwéng kinh tan ndm F.oxysporum cay trén méi treéng PDA & nhiét d6 20°C
(A), nhiét dé 25°C (B), nhiét dé 30°C (C),nhiét do 35°C (D) sau 72 gic» nudi cay.
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3.4.2 Anh huéng cta pH dén sw phat trién
cia ndm Fusarium oxysporum gay bénh héo
vang cdy dinh lang

Ngoai yeu td vé nhiét do thi pH dat ciing la
mot yéu té quan trong anh huwéng dén sy phéat
trién ctia nhiéu loai ndm dat. DBé tién hanh nghién
ctu anh hwéng clta cac mirc pH khac nhau dén
sinh trwdng clia ndm F.oxysporum gay bénh héo
vang trén cay dinh lang, nAm F.oxysporum duoc
céy trén moéi trwong PDA da duwoc chuan d6 &
cac murc pH 4,5,6,7 va tién hanh so sanh sy phat
trién cda tdn ndm sau 24 gio, 48 gio, 72 gio. Két
qua clia anh hwédng ctia pH dén sy phat trién cla
nadm F.oxysporum gay bénh héo vang trén cay
dinh l&ng duoc thé hién & bang 4.

BPuwdng kinh dia petri = 90 mm

T két qué bang 4 va hinh 5 cho thy, sau khi
cy 24 gi& dwong kinh tdn ndm F.oxysporum gay
bénh trén cay dinh lang trén méi trwdng c6 pH =
4 la 550mm, pH = 5 la 7,42mm, pH = 6 la
10,15mm va pH = 7 la 10,84mm. Sau 96 gi® theo
ddi tdn n&m trén méi trwéng pH = 7 phat trién tét
nhéat 53,18mm trong khi d6 tdn ndm & méi trudng
pH = 4,56 lan lwot 1a 40,73mm, 42,54mm va

48,49mm. Nhw vay, ndm F.oxysporum cé kha
néng phat trién & tat cd cac mic pH tr 4 — 7
trong d6 tai mirc pH = 7 ndm phat trién tét nhét,
pH 5 - 6 kich thwéc tdn nAm phat trién tai mic
trung binh va phat trién kém nhat & mc pH = 4.

Bang 4. Anh hwéng caa pH dén dac diém
phat trién cia ndm F.oxysporum trén cay
dinh lang & cac mirc pH khac nhau
(Trung tdm nghién ctru trong va ché bién cay
thubc Ha Noi, thang 11 ndm 2018)

Ngun Puong kinh tEung)b‘mh tan ndm
mm
9PH  a 5o [ 4890 | 72910 | 96 gio
4 550° | 17,08° | 27,82 | 40,73°
5 7,42° | 20,95° | 30,28° | 42,54°
6 10,15° | 22,00° | 32,17° | 48,49°
7 10,84° | 23,34% | 36,06° | 53,187
LSDogs | 053 | 065 | 1,09 | 1,70
CV% 3.6 1,6 1,7 1,8

Ghi chu: Cac cbng thure trong cung mét cot co
chir cai gibng nhau thi khac nhau khéng cé y
nghia v&i do tin cay 95%

Hinh 5. Dwong kinh tan ndm F.oxysporum cdy trén méi trwéng PDA c6 pH = 4
(A), pH = 5 (B), pH = 6 (C), pH = 7 (D) sau 96 gic> nuéi cay

4. KET LUAN

Két qua giam dinh dwa vao hinh thai cho thay
bénh héo vang dinh lang tai Ninh Binh, Nam Binh
va Ha Noi 1a do ndm Fusarium oxysporum gay
ra. Bénh nay gay ra cac triéu chirng dién hinh
nhw céy bi héo rii hoac héo véng, mach dan than
va cl bj tham nau. Bénh c6 thé gay hai trén dinh
lang tai vion wom va ngoai dong rudng san xuat
khi dinh lang dwoc 3 dén 4 nam tudi.

Nhiét dd thich hop nhat cho ndm Fusarium
oxysporum phat trién I3 tlr 25- 30°C va pH 7.

Két qua néu ra trong bai bao nay méi chi dé
cap dén nhirng nghién clru dau tién vé bénh héo

vang dinh lang tai Ninh Binh, Nam Dinh va Thai
Binh. Can c6 nhirng nghién cru sdu hon vé ndm
gay bénh héo vang trong san xuat d& dwa ra bién
phap phong trtr thich hop.
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Abstract

The results of the study showed that the most effective methods is line thinning, in which there are 75 species
(accounting for 74.26% of total species) of 14 genus (accounting for 93.33% of total genus); Shannon index H = 2.5 and
the highest relative abundance is 17.7 percent. The next method is additional planting method, it has the corresponding
index of 70 species (accounting for 63.37%), which belongs to 14 families (accounting for 93.33%); H = 2.3 and the highest
relative abundance is 15.6 percent. Forest protection finds out 62 species, accounting for 61.39% belonging to 13 families
accounting for 86.67%; Shannon H = 2.2 and the highest relative abundance is 17.3 percent. Without impact, the
corresponding index are 37 species (accounting for 36.63%), 11 families (accounting for 73.33%); H = 1.9 and the highest
relative abundance is 16.2 percent, respectively. The species need to be conserved and developed including 43 species of
5 families associated with 7; 4; 11; 4; and 17, which belong to Lucanidae, Passlidae, Scarababidae, Coccinellidae and
Carabidae, respectively. In order to conserve and develop these species, three major methods could be applied.
Silviculture technical measures are aimed to adjust and create the suitable habitats, therfore, it is necessary to combine
different methods together such as habitat protection; oriented protection and labour-assisted regeneration; oriented
protection and labour-assisted regeneration with supplemented planting, forest maintenance, enrichment planting,
restocking forest land, afforestation and household garden development, respectively. For biological approach, it is
possible to feed some species of Lucanidae, Passlidae, Scarababidae, Coccinellidae by semi-artificial method. The
consequences is also suggest that the building a monitoring program on these species, their habitat and human impact
is one of the important appoachs for conservation and
development of the beetle fauna.

Keywords: Coleopera,
Pulung, Thanh Héa.
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