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indicated that 12 strains of microorganisms having high cellulose decompose activity could be used for fermenting
water hyacinth. The BIMA-COMPOST product containing Trichoderma sp. (strains B3 va B19), P. chrysosporium
(strains LG4 va LG17) and Streptomyces sp. (strain VNO1 and CS30) for decomposing water hyacinth have been
successfully prepared. The technical procedure of decomposing water hyacinth by BIMA-COMPOST product with a
scale of 10 ton/batch has been established with optimum indicators such as material sizes (5 cm), matrix ingredients
(cow pat) and microbial inoculants ratio (4 kg for a ton of sun-dried of water hyacinth). The analysis results indicated
that the components of compost products after 45 days fermentation such as organic content (16.5%), macronutrients
(total nitrogen: 1.84%, P,O.: 1.19 and K,O: 1.08%), microelements (Ca: 2.7%, Mg: 430 mg/kg and Zn: 540 mg/kg)
and the toxic metal elements (As < 0,1%; Hg < 0,1%; Cd < 1% and Pb ~ 11,4%) were fitted to standards of compost
for organic fertilizer production prescribed by the Circular letter No. 41/2014/TT-BNN.
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KET QUA UNG DUNG CHE PHAM SINH HQC
PHONG TRU BQ CANH CUNG HAI DUA

Phan Thanh Hai', Nguyén Tdn Hung',
Tran Dinh Nam', Nguyén Thi Chuc Quynh?

TOM TAT

Bo canh ciing hai dita (Brontispa longissima Gestro) la d6i tugng gay hai nguy hiém nhit trén cay dita. O mot s6
tinh tréng dita Nam Trung b ngoai viéc sti dung thudc hda hoc thi thién dinh (ong ky sinh, bo kim...) ciing da dugc
st dung d€ phong, trii bo cdnh cing. Tuy nhién, do diéu kién khi hiu khic nghiét, thién dich thuong bi chét sau
khi dugc tha vao ty nhién, vi vy bién phdp nay van chua phat huy hiéu qua. Ndm ky sinh con trung véi co ché xdm
nhiém chu dong vao co thé con tring, bao tt phat tin rong nén co lgi thé trong viéc khéng ché quan thé bo dua. St
dung ndm ky sinh phong trit bo canh citing hai diia tai Thanh Héa, Binh Pinh va Phu Yén cho két qua: Beauveria
bassiana c6 hiéu lyc phong, trii tuong ting 83,03% ; 75,19% va 51,07% va Metarhizium anisopliae c6 hiéu luc phong
trif tuong ting 70,28% ; 61,80% va 60,02%. Hiéu qlia phong trii bo cdnh cling hai diia ctia Beauveria bassiana va
Metarhizium anisopliae kéo dai tli 20-30 ngay sau 2 lan phun kép.

T khoa: Beauveria bassiana, Metarhizium anisopliae, phong trii, bo canh cting hai duia

I. PAT VAN BE

Dtia (Cocos nucifera) la mot trong nhiing cay
cong nghiép co gia tri kinh té€ cao & nudc ta. Trong
nhiing nim gan day, cong nghiép ché bién diia qua
va cdc san phdm tui cdy dua & nudce ta thu dugc nhiéu
két qua kha quan. Céc tinh Bén Tre, Tra Vinh, Binh
Dbinh da xay dung nha may hién dai san xuét cac san
phdm c6 gid tri tit qua dita, nhu: ddu diia, com diia
nao sdy, thach dtia, than hoat tinh, chi xo duia, hang
tht cong my nghé... T4t ca cac san phdm trén dugc
tiéu thu tot trén thi trudng trong va ngoai nudec.

Tinh dén nam 2012, nudc ta cd khoang 157.000
ha dua, tip trung chu yéu & Pong bang song Ctliu
Long va cac tinh Duyén hadi mién Trung. Tuy
nhién, trong hon hai thip ky trd lai day, dién tich
diia nudc ta dang c6 xu hudng giam. Theo théng

ké cuia cac qudc gia thanh vién Hiép hoi diia Chau
A-Thai Binh Duong (APCC) ndm 1991 nudc ta c6
333.000 ha dua dat san lugng 1.200 triéu qua, dén
ndm 2012 chi con 157.000 ha véi san lugng 1.015
triéu qua (APCC, 2013). Sy giam sut nghiém trong
vé dién tich, san lugng dita do nhiéu nguyén nhan,
trong dé bo canh ciing hai diia déng gop dang ké.
Bo duia dang la doi tugng gay hai nghiém trong trén
cay dua trong nhiing ndm qua (Nguyén Xuan Niém,
2010). Hau hét sau khi bo dua tdn cong kéo theo
su tdn cong ctia cén trung khac nhu kién vuong,
dudng (Nguyén Thi Bich Hong va Nguyén Thi Lan,
2014). Cac nganh chitic nang da st dung thudc hoa
hoc (Actara, Servin...) va sinh hoc (ong ky sinh, bo
kim...) d€ diét trti bo canh ciing hai dua. Tuy nhién,

' Vién KHKT Néng nghiép Duyén hai Nam Trung b
2Vién Béo vé thuc vat
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do diéu kién khi hau khic nghiét ciia mién Trung,
ong ky sinh, bo kim bi chét sau khi dugc tha vao moi
trudng tu nhién, nén bién phap sinh hoc van chua
phat huy hiéu qua mong muén.

Két qua nghién ctiu trong va ngoai nudc cho thiy,
ndm ky sinh v6i co ché xdm nhiém cht dong vao co
thé con trung, mit khdc bao tt phat tin rong, nén
c6 nhiéu lgi thé trong viéc khéng ché quan thé bo
dua. Dau tién bao ti ctia ndm tiép xuc véi co thé
con trung, ndy mam va s¢i ndm xudt hién, xdm nhap
vao 16p biéu bi. Sau d6 ndm sé phat trién bén trong
co thé con trung va cudi cung tiéu diét con tring
sau mot vai ngay nhd kha nang san xuét ra doc té
la mot peptide ¢ cdu truc vong destruxins, dong
thoi hdp thu chit dinh dudng cta con trung (Vién
Bao vé thuc vat, 2005). Tuy nhién, & nudc ta cac ché
phdm ném ki sinh con triing hau nhu rét it dugc st
dung trong viéc phong trit sdu hai trén cay dua. Vi
vay, viéc nghién ctiu ché phdm sinh hoc phong tru
bo canh cting hai dia la hét stic can thiét. Bai bao
nay cung cdp cac dan liéu vé hiéu qua st dung cac
ché phdm ndm ky sinh con triing phong trit bo canh
cling hai duia tai mot s6 tinh thudc viing duyén hai
nudc ta trong nam 2015.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciu
- Céc ché pham sinh hoc Metarhizium anisoplia

(Ma), Beauveria bassiana (Bb) do Trung tdm Sinh
hoc, Vién Bao vé thuc vat san xuét.

- Mot s6 loai thudc héa hoc lam doi ching
(Actara 25WG, TQND: Phun thay phién mot trong
cac thudc Ofatox 400EC, Subside 505EC, Fastac
5EC, Bestox 5EC, Victory 585EC).

- Nguon bo canh cting hai dua va vuon diia dé
thti nghiém ché pham.

- Céc vat liéu d€ pha ché phdm.

- Dung cu phun rai: St dung binh bom tay.
2.2. Thoi gian va dia diém nghién ciu

- Vuon dtia ctia ho dan cac xa Hoang Thanh,
huyén Hodng Héa, Thanh Hoéa. Xa Xuan Loc, TX
Song Cau, tinh Phu Yén va xa Cat Hiép, Huyén Phu
Cét, tinh Binh Dinh.

- Thoi gian: Tt thang 1/2015 - 12/2015.
2.3. Noi dung nghién ctiu

Tai mdi vung nghién ctu tién hanh thuyc hién
5 cong thiic thi nghiém nhu sau: CT1: Ché phdm
Metarhizium anisopliae (Ma); CT2: Ché phdm
Beauveria bassiana (Bb); CT3: Ma + Bb; CT4: DC1
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(thuoc hda hoc, 1a mot trong céc thudce Actara 25WG,
Ofatox 400EC, Subside 505EC, Fastac 5EC, Bestox
5EC, Victory 585EC); CT5: PC2 (phun nudc 13).

2.4. Phuong phap nghién ciu

Thi nghiém dugc bo tri theo phuong phap khoi
ngdu nhién hoan toan (RCDB) véi 3 lan nhic lai,
dung lugng mau 5 cay/lan lap lai.

Tién hanh phun kép 2 14n, mbi 14n phun cich
nhau 15 ngay, moéi l4n phun véi liéu lugng 30 kg
ché phdm/ha. Céch pha: Lay 10 - 16 lit nuc cong
v6i 10 ml (1 ndp chai) chat bAm dinh HVP cho vao
x6 khudy déu. Sau do 14y 1kg ché phidm 46 vao tui
vai loc va nhung vao x6. Dung tay bop ché phdm va
khudy déu cho bao tli ndm tach sach ra khoi co chat
vao nuGe va d§ vao binh phun. Phun uét déu tén 13
duia vao sang sém hay chiéu mat. Pém mit do bo
canh cting hai dua trudc phun va sau phun 10, 20 va
30 ngay dé€ xac dinh hiéu luc ctia cdc ché phdm ndm
ki sinh cén tring va cac thuoc thi nghiém (Vién Bao
vé thuc vat, 1997).

Hiéu luc phong trii ctia ché phdm dugc tinh theo
cong thiic Henderson-Tilton:

bx T

C a
HL (%) = 1-{————}x 100

CaxTb
Trong do: Cb: S6 séu séng & 6 doi chiing trudc khi
phun thudc; Ca: s6 sdu séng & 6 doi chiing sau khi
phun thudc; Tb: S6 su song & 6 xt ly trudc khi phun
thudc; Ta: S6 sau song & 6 xti ly sau khi phun thudc.
* §6 liéu dugc tinh todn va xt ly bang phdn mém
Excel 2007, Statistix 8.2.

I1I. KET QUA VA THAO LUAN

3.1. Hiéu luc phong trii bo canh cting hai diia ctia
ché phdm sinh hoc tai tinh Thanh Héa

Két qua trinh bay & bang 1 cho thay: Hiéu luc
phong trit bo canh cling hai duia ctia ché phdm sinh
hoc dat tit 47,37% dén 83,03% so sianh vdi thudc
Actara 25WG hiéu luc dat tti 72,81 dén 96,63%. Trong
dd, ndm Beauveria bassiana (Bb) dat hiéu luc phong
trti cao nhét sau 30 ngay (phun kép 2 l4n) la 83,03%.
Tiép dén 1a hon hop ché phdm Ma + Bb dat hiéu luc
phong trii sau 30 ngay (phun kép 21an) la 74,11%.

Nam Metarhizium anisopliae (Ma) dat hiéu luc
phong trii sau 30 ngay (phun kép 2 lan) la 70,28%.
Céy duia ¢ cong thiic phun ché phdm sinh hoc c6 14,
dot xanh, c6 stic s6ng va phat trién manh. Cay dua
6 cdng thiic st dung thudc hda hoc hodc chi phun
nudc 1a co 14, dot vang, cting, dot hau nhu khong
hodc cham 16n.
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Bang 1. Hiéu luc phong trii bo canh ciing hai dita ctia ché phim sinh hoc
tai xa Hodng Tién, Hodng Hba, Thanh Héa, ndm 2015

R Sau phun 10 ngay Sau phun 20 ngay Sau phun 30 ngay
Mat @6
Cong thuc Truécphun = Matddo  Hiéuluce  Matdé  Hiéuluc  Matdd = Hiéuluc
(con/ cay) (con/ cay) (%) (con/ cay) (%) (con/ cay) (%)

CT1: (Ma) 18,67 7,60 52,33 5,67 65,26 5,00 70,28
CT2: (Bb) 13,93 5,00 57,96 3,67 69,87 2,13 83,03
CT3: (Ma + Bb) 15,13 6,80 47,37 4,80 63,71 3,53 74,11
CT4: BC1
(Actara 25WG) 16,33 0,47 96,63 2,00 85,99 4,00 72,81
CTs: BC2 12,73 10,87 . 11,13 - 11,47 -
(nudc 1a)

3.2. Hiéu luc phong trii bo canh ctling hai diia cua
ché phdm sinh hoc tai tinh Binh Pinh

Két qua & bang 2 cho thay: Hiéu luc phong trit
bo canh ciing hai dua ctia cdc ché phdm sinh hoc
dat ti 28,72% - 75,19% so sanh véGi thudc hoa hoc
(stt dung cac thuéc Ofatox 400EC, Subside 505EC,
Fastac 5EC, Bestox 5EC, Victory 585EC, m¢t thang
phun 1-2 14n, thay d6i cac loai thudc v6i nhau) hiéu
qua dat tti 89,08% - 100%. Ché phdm ndm Beauveria

bassiana (Bb) c6 hiéu luc trti bo canh cing cao
nhat dat 75,19% sau 20 ngay phun (phun kép lan 2
cach lan 1: 15 ngay). Ché phdm nidm Metarhizium
anisopliae c6 hiéu luc trit bo canh cting dat 61,80%
sau 20 ngay phun. Hon hgp ché phdm ndm Ma + Bb
c6 hiéu luc trti bo canh cling dat 61,02% sau 20 ngay
phun. Cac két qua nghién ctu vé hiéu luc phong tri
bo canh cting hai clia Metarhizium anisopliae phti
hop véi cac két qua da cong bo clia cac tac gia Pham
Thi Thuy va ctv ndm 2003.

Bang 2. Hiéu luc phong trii bo canh cting hai dita ctia ché phim sinh hoc
tai xa Cat Hiép, Phu Cat, Binh Dinh, ndm 2015

Mat dé trudc Sau phun 10 ngay Sau phun 20 ngay Sau phun 30 ngay
Cong thiic phun(con/  Matddo = Hiéulyce  Matdd  Hiéuluc  Matdd = Hiéuluc
cay) (con/ cay) (%) (con/ cay) (%) (con/ cay) (%)

CT1: (Ma) 22,27 13,53 37,41 8,67 61,80 9,60 56,02
CT?2: (Bb) 17,13 7,40 55,50 4,33 75,19 5,53 67,07
CT3: (Ma+Bb) 14,93 10,33 28,72 5,93 61,02 6,53 55,38
CT4: bC1
(Thuéc héa hoc) 17,47 0,00 100,00 0,00 100,00 1,87 89,08
CT5,: D~C2 13,67 13,27 - 13,93 - 13,40 -
(nuéc 13)

Ghi chii: CT4, ho dan, phun thudc héa hoc Ofatox 400EC, Subside 505EC, Fastac 5EC, Bestox 5SEC, Victory 585EC,
mot thang phun 1-2 ldn, thay doi cdc logi thudc vdi nhau.

3.3. Hiéu luc phong, trii bo canh cting hai diia caa
ché phdm sinh hoc tai tinh Phu Yén

Hiéu lyc phong trti bo canh cting hai diia ctia cac
ché phdm sinh hoc dat tit 33,15% - 60,02% so sanh
v6i thude héa hoc (Ofatox 400EC, Victory 585EC,
mot thang phun 1-2 14n, thay déi céc loai thudc véi
nhau) hiéu qua dat tu 87,64% - 100%.

Ché phim ndm Metarhizium anisopliae (Ma) cé
hiéu luyc trti bo canh cling cao nhat dat 60,02% sau
20 ngay phun (phun kép lan 2 cach l4n 1: 15 ngay).
Ché phdm ndm Beauveria bassiana (Bb) c6 hiéu luc
trit bo canh cting 51,07% sau 20 ngay phun. Hon
hgp ché phdm ndim Ma + Bb c¢é hiéu luc trii bo
canh cting cao nhat dat 53,18% sau 20 ngay phun
(Bang 3).
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Bang 3. Hiéu luc phong trii bo canh cting hai dua ctia ché phdm sinh hoc
tai x4 Xuan Hai, thi xa Séng C4u, tinh Phu Yén, nam 2015

Mat do Sau phun 10 ngay Sau phun 20 ngay Sau phun 30 ngay
Cong thiic tri6cphun  Matdd  Hiéuluc Matdé  Hiéuluc Matdé  Hiéuluc

(con/ cdy)  (con/ cay) (%) (con/ cay) (%) (con/ cay) (%)
CT1: (Ma) 13,33 8,13 39,01 5,33 60,02 5,87 56,89
CT?2: (Bb) 12,67 8,47 33,15 6,20 51,07 7,20 44,37
CT3: (Ma+Bb) 17,13 11,20 34,62 8,07 53,18 10,87 37,88
CT4: BC1
(Thudc héa hoc) 11,33 1,4 87,64 0,53 95,32 0 100
C13:BC 15,40 15,40 - 15,40 - 15,73 -
(nudc 1a)

Ghi chii: CT4, h¢ dan, phun thudc héa hoc Ofatox 400EC, Victory 585EC, mot thdang phun 1-2 ldn, thay doi cdc logi

thudc véi nhau.

IV. KET LUAN VA PE NGHI

4.1. Két luan

Ché phdm Beauveria beassiana (Bb) c6 hiéu luc
phong trii bo canh ciing hai duia tai Thanh Héa, Binh
Dinh va Phu Yén tuong ting dat la 83,03%, 75,19%
va 51,07%.

Ché phdm Metarhizium anisopliae (Ma) c6 hiéu
luc phong trii bo canh cting hai dtia tai Thanh Hoa,
Binh Dinh va Pha Yén tuong ting dat la 70,28%,
61,80% va 60,02%.

Hiéu qtia phong trti bo canh cting hai diia ctia
hon hgp ché phdm ndm Beauveria bassiana (Bb) va
nédm Metarhizium anisopliae (Ma) kéo dai tu 20- 30
ngay sau phun (sau 2 1an phun kép).

4.2. bé nghi

Khuyén cdo sti dung ché phdm Metarhizium
anisopliae (Ma) va Beauveria bassiana (Bb) trong
viéc phong trti bo canh cting hai dua tai cac tinh
trong duia 6 ving Duyén héai mién Trung.
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Application of bioproducts to control coconut beetle

Abstract

Phan Thanh Hai, Nguyen Tan Hung,
Tran Dinh Nam, Nguyen Thi Chuc Quynh

Coconut beetle is the most dangerous insect pest in the coconut trees. In some South Central province, besides using
chemical pesticides, farmers used natural enemies (parasitic wasp, ringlegged earwig...) to prevent and eliminate
coconut beetles. However, due to harsh climatic conditions, natural enemies are killed after being released into the
wild, so this method is not effective. Parasitic fungi infect the proactive mechanism to insect body, wide dispersal
of spores should have the advantage in controlling populations of coconut bettle. Use of parasitic fungi to control
coconut beetle in Thanh Hoa, Binh Dinh and Phu Yen showed that the efficacy of Beauveria bassiana in prevention
and elimination of coconut bettle was 83.03%, 75.19% and 51.07%, respectively and of Metarhizium anisopliae was
70.28%, 61.80% and 60.02%, respectively. The efficacy in prevention coconut beetle of a mixture of Metarhizium
anisopliae and Beauveria bassiana lasted from 20-30 days after application of 2 sprays consecutively.

Key words: Beauveria bassiana, Metarhizium anisopliae, prevention, coconut beetles
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