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va vi khuin giy bénh, trén thuc vat, trong do ché phdm nay chta Bacillus
amyloliquefaciens FCC1256 dugc luu gitt véi sO ATCC PTA-122162 dugce dung cho thuc
vat, dac biét la 1én phﬁn nam trén mat dat cta thuc vat. Ché phém nay co thé chira iturin va
fengycin véi ty 1¢ khbi luong twong d6i nam trong khoang tir 1,3:1,0 dén 3,0:1,0. Sang ché
dé xuit ché pham nong nghiép chira ching méi ndy, chat mang, chat hoat dong bé mit va
tiy chon 1a chat dém, va ché pham dam dic tuong ung.
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Linh vie ky thuit duoge dé cap

Sang ché dé xudt ché phdm dé cap dén cac ché pham chtra chung Bacillus
amyloliquefaciens FCC1256 dugc phan lap dé g dung cho thuc vat hoac dat Xung
quanh thuc vt dé didu tri cac bénh thuc vat do sinh vét gay bénh thuc vt gdy ra.

Tinh trang ky thuat cia sang ché

NAim gdy bénh thuc vat (phytopathogen), bao gdm nhung khong gidi han ¢
Botrytis spp., Fusarium spp., Rhizoctonia spp. 1a mot loai gay hai thuc vat ¢o thé gay
thiét hai kinh té nghiém trong trong cac nganh nong nghiép va trong trot. C4c tac nhan
hoa hoc c6 thé duoc sir dung dé kiém soat cac ndm gy bénh thuc vat, nhung vigc st
dung cac tac nhan hoa hoc gap phai nhiing bét loi bao gém chi phi cao, kém hiéu qua
xuét hién cdc ching ndm khang thudc va cac tac dong moi truong khong mong mudn.
Ngoai ra, cac bién phap xt ly héa hoc nhu vay c6 xu hudng bua bai va ¢o thé anh
hudng xAu dén vi khuan c6 ich, ndm va dong vat chan ddt ngoai mam bénh thuc vat
ma cac phuong phap xut ly nhim t&i. Mot loai gay hai thuc vt thir hai 1a vi khuan gay
bénh thuc vat, bao gdm nhung khong giéi han & Erwinia spp., Xanthomonas spp., va
Pseudomonas spp. gdy thiét hai kinh té nghiém trong trong cac nganh nong nghiép va
lam vuon. Tuong tu nhu nam gay bénh, viéc sir dung hoa chit dé xir Iy céc vi khuén
gy bénh nay gdp phai nhiing bat 1oi. Do dé, viec stt dung vi sinh vat lam thubc trir
sau sinh hoc dé kiém soét nam va vi khuan gy bénh trén thyc vat la mong mudn va
¢6 nhu cAu cao dé cai thién tinh bén ving ctia ndng nghi¢p

Mot sb thanh vién cta loai Bacillus da duge bao cao la chung kiém soét sinh
hoc, va mdt s chung da dugc ung dung trong cac san pham thuong mai. Vi du, cac
chung hién dang dugc str dung trong cac san pham kiém soét sinh hoc thuong mai bao
gdm: Bacillus velezensis QST713, dugc su dung lam thanh phan hoat chat cta
Serenade®, do Bayer CropScience san xuét, va Bacillus amyloliquefaciens D747,
duoc st dung lam thanh phan hoat chét trong Double Nickel do Certis san xuat. Ngoai

ra, cac ching Bacillus hién dang duoc sur dung trong céc san phém kich thich sinh hoc
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thuong mai bao gém: Bacillus velezensis FZB42 dugc st dung lam thanh ph?m hoat
tinh trong RhizoVital® 42, do ABiTEP GmbH san xuat.

Hon nita, WO 2016/109396 A1 boc 10 Bacillus amyloliquefaciens RTI472 de
str dung trong viéc mang lai loi ich cho sy phat trién cta thuc vat va xtt 1y cac bénh
thuc vat nhu nhidm nim va vi khuan.

Ngoai ra, WO 2016/109395 A1 boc 10 Bacillus amyloliquefaciens RTI301 dé
st dung trong viéc mang lai loi ich cho sy phat trién cua cdy trong va xu 1y cac bénh
thyc vt nhu nhidm nam va vi khuén,

Ngoai ra, WO 2015/023662 Al boc 16, tac la, mot chung Bacillus
amyloliquefaciens dé uc ché su phat trién va/hodc hoat dong cta nam gay bénh thuc
vat.

Tuy nhién, cho du s&n c6 mot so loai thudc trir sdu sinh hoc, trong linh vuc k¥
thuat nay van can phai cai thién tinh ddc hi¢u ddi v&i cac bénh muc tiéu va céc tac
nhéan gdy bénh tuong Gng cua chung. Hon nita, can phai cai thién hiéu qua va hi¢u luc
ctia thube trir sau sinh hoc c6 thé bi anh hudng boi cac yéu t6 sinh hoc va phi sinh hoc
khac nhau. Sang ché @& xuét nhu cau trong linh vuc k¥ thudt nay bang cach cung cap
cac ché pham vi sinh vit méi va phuong phép dé sir dung chung nhim kiém soét su
phat trién ctia sinh vt gdy bénh thuc vat va do d6 lam giam bt hodc ngin ngua bénh

thuc vat.

Ban chit k¥ thuat cia sang ché

Sang ché dé xuét viéc phan 1ap chung Bacillus amyloliquefaciens méi tir dat
trong cdy dau tdy. Chung Bacillus amyloliquefaciens FCC1256 da dugc luu gill tai
ATCC theo S& truy cap sang ché s6 PTA-122162, so sanh v6i Vidu 1.

Theo it nhat mot phuong an, sang ché dé xuét cac phuong phap kiém soat (cac)
sinh vat gdy bénh thuc vat trén thuc vat, cac phuong phap nay bao gdm budc dung ché
phédm chtra Bacillus amyloliquefaciens FCC1256 cho thyc vat, cho mot phan ctia thuc
vat va/hodc vao vi tri ma tai do thuc vét hodc phan thuc vat phat trién hodc s& dugc

trong.

Theo mdt phuong an khac, sang ché dé xuit phuong phap kiém soét (cac) nim
gdy bénh thuc vat va/hodc cac vi khuén gay bénh thyc vat trén thuc vat, phuong phéap
bao géom budc dung ché pham chaa Bacillus amyloliquefaciens FCC1256 cho phan

nam trén mat dét cua thuc vat.
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Theo mot phuong an, sang ché d& xuét ché pham nong nghiép chira a) Bacillus
amyloliquefaciens FCC1256, va b) mdi trudong pha ché thich hop cho ndng nghiép, vi
du chua chét mang thich hop, chit hoat dong bé mat, va tuy chon la chat dém. Ché
phim nong nghiép 1a dc biét hitu ich dé img dung dé bao vé thue vat chdng lai sinh
vét gy bénh hodc xu ly nhiém trung sinh vat gy bénh & thuc vat man cam, vi du theo
cac phuong phap nay dugc mé ta trong ban md ta nay. Theo mot s& phuong an, ché
pham nay chira iturin va fengycin véi ty 1€ tuong ddi nam trong khoang tir 1,3:1,0 dén
3,0:1,0, nhu nam trong khoang tur 1,5:1,0 dén 2,8:1,0, tuong Ung.

Theo cac phuong an tiép theo, séng ché d& xuit ché pham dam dac cho ché
phdm nong nghiép, ché phim dam dic bao gdm: a) Bacillus amyloliquefaciens
FCC1256, va b) mdi truong pha ché thich hop cho ndng nghiép, vi du moi trudng

chtra chét mang thich hop, chét hoat dong bé mat, va tuy chon la chét dém.

MO ta vén tit cac hinh vé

Do d6, sau khi md ta cac d6i tuong duge boc 16 theo sang ché b%mg cac thuat
ngit chung, bay gid s& tham khao cac Hinh v& kem theo nhu dugc mo ta nhu sau:

Fig 1 thé hién két qua ctia thir nghiém Dia 14 cdy hat ti€u tach roi so sanh hoat
dong cta Bacillus amyloliquefaciens FCC1256 voi cac dbi chung khong dugc xu ly
cling nhu san pham thuong mai Serenade® Optimum.

Fig 2 thé hién ty 1¢ dién hinh cua iturin, Suractin, Fengycin va ericin A/S tur cac
mau cdy FCC1256 va RTI472 tuong tng.

M@ ta chi tiét sang ché

Nhu dugc s dung ban md ta nay, cac ky hiéu “Bacillus amyloliquefaciens
FCC1256” va “FCC1256” dé cap dén nudi cdy thudn khiét vé mat sinh hoc cta ching
vi khudn Bacillus amyloliquefaciens FCC1256 dugc luu gitr véi SO truy cép patent
PTA-122162, so sanh Vi du 1. Trong cac phuong phap, ché pham, v.v. dugc mo ta
ban md ta nay, chung vi khuén c6 thé c6 mat & mot hodc nhiéu dang két hop: nhu bao
tr phan lap cua vét vi khuan, dudi dang moi truong 1én men chtra cac bao tu cua
ching vi khudn, nhu mot san pham cta qua trinh 1én men da ché bién bao gdm cic
bao tir ctia chung vi khuan, nhu 1a cac té bao sinh dudng dugc phéan 18p cua ching Vi
khudn, nhu mot moi truong 1én men bao gbm cac té bao sinh dudng cta ching vi
khuan, va nhu mot san phdm 1én men da ché bién bao gom céc té bao sinh dudng cua
chuing vi khuan.

Thuét ngir “nudi cdy thuan khiét vé& mit sinh hoc” dung @& chi nuoi cdy phong

thi nghiém hodc 1én men c6 chtra mot loai sinh vat don ¢, tire la trong trudng hop

_4-
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hién tai hdu nhu chi c6 mot chung vi khuén Bacillus amyloliquefaciens FCC1256.
Diéu nay co6 nghia la bat ky vi sinh vat nao khac c6 lién quan dén moi truong 1én men
ciia moi truong nudi Céy tinh khiét déu dugc coi 1a chit nhiém ban, chi tdn tai véi sb
luong khong déng ké va khong giy ra nhiing thay ddi c6 thé do luong duge dbi voi
céc thanh phan vat 1y va héa hoc cta canh truong nudi cy.

Thuat nglt “san pham 1én men da qua xtr Iy ding dé chi dang da qua xt ly sau
do cha chuing, bao gdm nhung khong chi gidi han trong s6 phan cd dac cla canh
truong 1€én men, chét ran cta canh trudng 1én men da duoc loc, phan co dic cua canh
trudng 1én men hoan nguyén, va canh truong 1én men da duogc lam kho (vi du lam
dong kho hodc sdy phun).

Theo mot s& phuong an, FCC1256 c6 mat dudi dang canh truong 1én men chura
cic bao tir cia FCC1256 hodc san pham 1én men da qua xr ly chira cdc bao tur cua
FCC1256, nhu phan ¢d dic cda canh trudong 1én men hodc canh truong [én men da sy
phun.

Thue té 1a viéc nudi cdy Bacillus amyloliquefaciens FCC1256 thudn khiét vé
mit sinh hoc dugc bao gdm trong cac ché phdm va phuong phap boc 10 trong ban md
ta nay khong loat trur rang cac ché phidm va phuong phép tuong ng c6 thé bao gom
cac ching vi sinh vét da xac dinh khéc, déc biét 1a cac chung vi sinh vat thuan khiét vé
mat sinh hoc khac.

Céc thuét ngit “a,” “an” va “the” trong ban md ta tiéng Anh dé cap dén “mot
hozc nhiéu” khi duge s dung trong don nay, bao gbm ca cac yéu cu bao hd. Vi vay,
vi du, tham chiéu dén "mot thuc vat" bao gém nhiéu loai thuc vat, trir khi nglt canh rd
rang la ngugc lai.

Trong sudt ban md ta nay va cac yéu cAu bao ho, cic thudt nglr “chira”, “cé
chira” duoc st dung theo nghia khong loai trur, trir Khi nglr canh yéu cau khac di.
Tuong tu nhu vay, thuat nglt “bao g0m” va céc bién thé ngir phap ctia nd nham muc
dich khong gi¢i han, sao cho viéc doc lai cac muc frong danh sach khong loai trir cac
muc tuong tu khac co thé dugc thay thé hodc thém vao cac muc dugc liet k.

Cho muc dich ctia ban mo ta nay va cac yéu cau bao ho, thuat ngtt “khoang”
khi dugce st dung lién quan dén mot hodc nhiéu s hodc pham vi sd, nén duoc hiéu 1a
dé chi tAt ca cac sd nhu vay, bao gOm tat ca cic sb trong mot pham vi va stta d6i pham
vi do béng cach md rong ranh gidi trén va dudi cac gia tri sb duoc dat ra. Viéc doc
thudc pham vi s6 theo diém cudi bao gém tat ca cac s6, vi du, toan bd ) nguyén, bao
gf‘)m cac phan b ctia chiing, duge cong gop trong pham vi d6 (vi du, viéc doc lai tur 1
dén 5 bao gém 1,2, 3,4 va 5, ciing nhu cac phan s cua chung, vi du: 1,5, 2,25, 3,75,

4,1, va nhiitng s6 tuong tw) va bét ky pham vi nao trong pham vi do.
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Véi muc dich cia dédc diém k¥ thuat va cong bd nay, thuat ngit “chét chuyén
hoa” va “chét chuyén hoa” duge st dung lién quan dén cac hop chét co hoat tinh
khéang khuan duoc san xudt béi Bacillus amyloliquefaciens F CC1256, nhu iturin,
Fengycin va Suractin. Cac chit chuyén hoa dugc goi la “iturin”, “Fengycin” va
“Suractin”, moi chét dai dién cho mot loai cAu trac phan tr kha gidng nhau. Cho dén
nay, tham chiéu do duoc thuc hién véi lugng hodc ty 1€ bao gbm iturin, Fengycin va
Surfactin, luong/ty 1é nay dugc dung dé lién quan dén téng luong (khéi fwong) cia
chét chuyén hoa tuong ing. Lugng nay co thé duoc xéac dinh bang phan tich HPLC st
dung céc ti€u chuin thuong mai phi hop.

Cac phwong phap theo sang ché

Theo mot sd phuong an cua sang ché, cac ché pham va phuong phap dugc dé
xuét bao gom Bacillus amyloliquefaciens FCC1256 dé ung dung cho thuc vt nham
tao ra bién phap bao vé chdng lai su lay nhiém sinh vat gy bénh ¢ thuc vt man cam.
Biang cac phuong phap theo sang ché, viéc kiém sodt sinh vat gay bénh thuc vat co thé
dugc phan anh trong viée giam su lay nhiém mam bénh, cai thién kha nang chong lai
sinh vat gay bénh thue vat (vi du: kha nang chdng lai cac cude tén cong tiép theo), cai
thién stc sdng clia cdy con, cai thién sy phat trién cua ré, cai thién su phat trién ctia
cdy, cai thién suc khoe thye vat, tang nang suét, cai thién ngoai hinh hoac su két hop
cua chung.

Do d6, sang ché, ngoai cac d6i tuong khac, dé xuét phuong phap kiém soat
(cac) sinh vét gay bénh thuc vat trén thuc vat, phuong phap nay bao g6m budc dung
ché pham bao gdm Bacillus amyloliquefaciens FCC1256 cho thuc vat, cho mot bd
phén cua thuc vat va/hodc vao vi trf ma tai d6 thuc vat hoac phan thuc vat phat trién
hodc s& dugc trong.

Nhu duoc st dung & ban mo ta nay, thuat ngi “sinh vat gdy bénh thuc vat”
dung dé chi cac sinh vat gy bénh truyén nhiém cho thuc vét, bao gém nam, vi khuén,
virut, viroit, sinh vat gidng virut, oomycete (téo) phytoplasma, dong vét nguyén sinh,
tuyén trung va thuc vat ky sinh. Theo mdt s& phuong én, sinh vat gay bénh thuc vat
dugc chon tu nadm va vi khuén. Trong mot phuong én bién ddi, sinh vat gdy bénh thuc
vat dugc chon tr nam géy bénh thuc vat. Trong mot phuong 4n bién dbi khac, sinh vét
gay bénh thuc vat dugc chon tr vi khuén gy bénh thuc vat.

Theo mdt phuong an khéc, phuong phap bao gbm viéc dung ché pham chuta
Bacillus amyloliquefaciens FCC1256 cho thuc vAt, mot phan cua thuc vt va/hodc vao
vi trf ma tai d6 thyc vat hoac phan thuc vat phét trién hodc s& dugc trong dé kiém sodt

sinh vét gay bénh thuc vat dugc chon tir nhom bao gdm nim gi sat, Botrytis spp. (nhu
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Botrytis cinerea, Botrytis squamosal), Erwinia spp. (nhu Erwinia carotovora, Erwinia
amylovora), Dickeya spp. (nhu Dickeya dadantii, Dickeya solani), Agrobacterium
spp. (nhu Agrobacterium tumefaciens, Agrobacterium tumefaciens), Xanthomonas
spp. (nhu  Xanthomonas —axonopodis, Xanthomonas campestris pv. carotae,
Xanthomonas pruni, Xanthomonas arboricola, Xanthomonas oryzae pv. oryzae),
Xylella spp. (nhu Xylella fastidiosa), Candidatus spp. (nhu Candidatus liberibacter),
Fusarium spp. (nhu Fusarium colmorum, Fusarium graminearum, Fusarium
oxysporum, Fusarium oxysporum f. sp. cubense, Fusarium oxysporum f. Sp.
Iycopersici, Fusarium virguliforme), Sclerotinia spp. (nhu Sclerotinia sclerotiorum,
Sclerotinia minor, Sclerotinia homeocarpa), Cercospora/Cercosporidium  spp.,
Uncinula spp. (nhu Uncinula necator), Podosphaera spp. (nhu Podosphaera
leucotricha, Podosphaera clandestine), Phomopsis spp. (nhu Phomopsis viticola),
Alternaria spp. (nhu Alternaria tenuissima, Alternaria porri, Alternaria alternate,
Alternaria solani, Alternaria tenuis), Pseudomonas spp. (nhu Pseudomonas syringae
pv. Tomato), Phytophthora spp. (nhu Phytophthora infestans, Phytophthora
parasitica, Phytophthora sojae, Phytophthora capsici, Phytophthora cinnamon,
Phytophthora  fragariae, —Phytophthora  ramorum, Phytophthora — palmivara,
Phytophthora nicotianae), Phakopsora spp. (nhu Phakopsora pachyrhizi, Phakopsora
meibomiae), Aspergillus spp. (nhu Aspergillus flavus, Aspergillus niger), Uromyces
spp. (nhu Uromyces appendiculatusi), Cladosporium spp. (nhu  Cladosporium
herbarum), Rhizopus spp. (nhu Rhizopus arrhizus), Rhizoctonia spp. (nhu Rhizoctonia
solani, Rhizoctonia zeae, Rhizoctonia oryzae, Rhizoctonia caritae, Rhizoctonia
cerealis, Rhizoctonia crocorum, Rhizoctonia fragariae, Rhizoctonia ramicola,
Rhizoctonia  rubi,  Rhizoctonia  leguminicola), ~ Macrophomina  Spp. (nhu
Macrophomina — phaseolina), Magnaporthe spp. (nhu  Magnaporthe  grisea,
Magnaporthe oryzae), Mycosphaerella spp. (nhu Mycosphaerella graminocola,
Mycosphaerella fijiensis (Black sigatoga), Mycosphaerella pomi, Mycosphaerella
citri), Monilinia spp. (nhu Monilinia fruticola, Monilinia vacciniicorymbosi,
Monilinia laxa), Colletotrichum spp. (nhu Colletotrichum  gloeosporiodes,
Colletotrichum acutatum, Colletotrichum Candidum), Diaporthe (spp. Diaporthe
citri), Corynespora spp. (nhu Corynespora Cassiicola), Gymnosporangium spp. (nhu
Gymnosporangium Jjuniperi-virginianae), Schizothyrium Spp. (nhu  Schizothyrium
pomi), Gloeodes spp. (nhu Gloeodes pomigena), Botryosphaeria  spp. (nhu
Botryosphaeria dothidea), Neofabraea spp., Wilsonomyces spp. (nhu Wilsonomyces
carpophilus), Sphaerotheca spp. (nhu Sphaerotheca macularis, Sphaerotheca

pannosa), Erysiphe spp., Stagonospora spp. (nhu Stagonospora nodorum), Pythium
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spp. (nhu Pythium ultimum, Pythium aphanidermatum, Pythium irregularum, Pythium
ulosum, Pythium lutriarium, Pythium sylvatium), Venturia spp. (nhu  Venturia
inaequalis), Verticillium spp., Ustilago spp. (nhu Ustilago nuda, Ustilago maydis,
Ustilago scitaminea), Claviceps spp. (nhu Claviceps puprrea), Tilletia spp. (nhu
Tilletia tritici, Tilletia laevis, Tilletia horrid, Tilletia controversa), Phoma spp. (nhu
Phoma  glycinicola, Phoma exigua, Phoma lingam), Cocliobolus spp. (nhu
Cocliobolus  sativus), — Gaeumanomyces  spp. (Gaeumanomyces gaminis),
Colleototricum spp., Rhychosporium spp. (nhu Rhychosporium secalis), Biopolaris
spp., Helminthosporium spp. (nhu Helminthosporium secalis, Helminthosporium
maydis, Helminthosporium solai, Helminthosporium tritici-repentis), va két hop cta
chiing. bao gdm bién thé phan loai béat ky cua ching.

Theo mdt sd phuong an, phuong phap la thich hop dé kiém soat mot hodc
nhiéu sinh vét gy bénh thyc vat dugc chon tir Botrytis cinerea, Botrytis squaomas,
Fusarium graminearum, Fusarium oxysporum, Fusarium viguliforme, Phytophthora
infestans, Phytophthora parasitica, Phytophthora sojae, Phytophthora capsict,
Phytophthora ~ cinnamon, — Phytophthora  fragariae, Phytophthora — ramorum,
Phytophthora  palmivara, Phytophthora nicotianae, Sclerotinia  sclerotiorum,
Sclerotinia minor, Sclerotinia homeocarpa, Aspergillus favus, Pseudomonas syringae
pv. Tomato, Erwinia amylovara Rhizoctonia solani, Xanthomonas euvesicatoria, va
két hop bat ky cua ching, bao gbdm bién thé phan loai bét ky ctia chung.

Theo mot s phwong én, cac phuong phdp theo sang ché sir dung ché phim
chtta Bacillus amyloliquefaciens FCC1256 dé kiém soat cac bénh do sinh vat gy
bénh thuc vat gay ra nhu Nam méc xém (Botrytis cinerea) hai cdy tiéu, bénh bac la do
Phytophthora (Phytophthora capsica), bénh thdi ngon ca chua do Fusarium
(Fusarium sp.), bénh ddm lta tao (Erwinia amylovora), bénh dbm 14 vi khuan hai cay
ca chua (Pseudomonas syringae), bénh dém 14 cay hd tiéu (Xanthomonas
euvesicatoria), bénh héo rii dau twong (Rhizoctonia solani).

Nhu duoc sit dung ¢ day, cum tu “kiém soat (cac) sinh vét gay bénh thuc vat”
trong ngit canh cta cdc phuong phap va ché phdm theo sang ché duoc du dinh dé chi
lam gidm it nhét 10% su phat trién cta (cac) sinh vat gdy bénh thuc vét so voi cac
diéu kién tuong mg khi cac phuong phap hodc ché pham khong dugc sir dung, vi du
theo mot sd phuong én, giam it nhét 30%, hodc giam it nhét 50%, hodc giam it nhat
70%, hodc giam it nhét 80%, hodc giam it nhét 90%, hodc vé co ban 1a loai bo su ting
truéng. Trong truong hop thi hai, viée loai bd su phat trién c6 thé dan dén viéc loai
bo truc quan (cac) sinh vat gy bénh thuc vat. Vidu 3,5, 6 va 7 trinh bay cac loai
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phuong phap dé xac dinh mtrc do kiém soat cac sinh vat gy bénh thuc vat khac nhau
bang cach stt dung Bacillus amyloliquefaciens FCC1256.

Cac phuong phap va ché pham theo sang ché rat hiru ich dé ngan ngira hodc
diéu tri cac bénh do mam bénh thuc vat gy ra ¢ nhiéu loai thuc vat bao gém, nhung
khong giéi han &, Ngd, Ngb ngot, Ngd hat, Ngd u chua, Ngo rudng, Lua, Lua mi, Lua
mach, Cao luong, Mang tay, Blueberry (viét quat), Blackberry (mém x6i), Raspberry
(phtc bdn tir), Loganberry, Huckleberry, Cranberry (nam viét quat), Gooseberry,
Elderberry, Currant, Cane berry, Bush berry, Bong cai xanh, Bap cai, Sup lo trang,
Cai Brussels, Collards, Céi xodn, Mustard Greens (cai xanh), Kohlrabi (su hao), Dua
chudt, Dua dd, Dua gang, Dua bé, Bi dao, Dua héu, Bi ngod, Ca tim, Hanh tay, Toi,
Hanh tim, Cam, Budi, Chanh, Quyt, Budi, Budi, Tiéu, Ca chua, Anh dao, Ca chua,
bau bép, Nho, Xa lach, Can tdy, Rau bina , Ngo tdy, Radicchio, Dau, Dau xanh, Dau
hat, Dau vo, Dau nanh, Dau kho, Dau Garbanzo, Pau Lima, Dau Ha Lan, Dau ga, Dau
Ha Lan, Dau lang, Cai diu, Thau ddu, Dira, Bong, Hat lanh, Cay co dau, O liu, dau
phong, hat cai dau, cdy rum, vung, huéng duong, déu tuong, tao tay, Crabapple. I¢,
Quince, May haw, Ca rbt, Khoai tay, Khoai lang, San, Cu cai duong, Gung, Cai ngua,
Cu cai, Nhan sam, Cu cai, Mo, Cherry (anh dao), Nectarine, Pao, Man, Prune, Dau
tay, Hanh nhan, Diéu, HO dao, Oc cho, Filberts, Hat d¢, Diéu, Beechnut, Butternut,
Macadamia, Kiwi, Chudi, (Blue) Agave, Grass, Turf grass, Poinsettia, Hat dé, Soi,
Phong, mia va cu cai duong.

Theo mdt 0 phuong an, thuc vat la déu tuong, dau, dau nhanh, lta mi, bong,
ngd, hat tiéu, ca chua, khoai tay, sén, nho, dau tay, chudi, dau phong, bi, bi ngd, ca tim
va dua chudt.

Theo cac phuong én khéc, thuc vat duge chon tur tdo, mang tay, dau tay,
bearberry, Blackberry (mam x6i), highbush va lowbush blue berry, chokeCherry, nho,
cay com chdy, qua ly gai, huckleberry, lingonberry, cdy bach qua, dau tam, anh dao
pin, mam x06i, Salaberry, Saskatoon berry, héc mai bién va mam xoi dai, Blackberry
(mam x0i) hodc mam xdi, nho, dau tay, kiwi md, bong cai xanh, bdng cai xanh Trung
Quéc, bong cai xanh, cai Brussel, bép cai, sup lo xanh, bong cai xanh, cai thia, cai
xoin, su hao, mizuna, mu tat xanh, cai b6 x0i va cai bé x0i rau xanh, hanh tay, téi, to1
tay, he va he, can tay, dua do, Trung Quéc la bau, dua chudt, bau an duoc, dua, xa
huong, bi ngd, bi, dua héu, ca tim, anh dao xay, dau bép, 6t, ca chua va ca chua.

Theo céc phuong an khac nita, thuc vat duoc chon tir hat tiéu, cdy dua chudt,
ciy tdo, cdy mang tay, cay chubi, cay cam quit, cay kiwi, cay dua, cay dao, cay 1€, cay

dira, cdy budi chum, cdy luu, cdy can tay, cdy hanh, cdy toi, cdy nho, cdy toi tay, cay
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he tay, cay he, cdy bong cai xanh, cay bép cai, cy sup lo, cdy bau bi, cay ca chua, cay
khoai tdy, cdy laa mi, cdy lua hodc cdy dau tuong.

Theo it nhdt mdt phwong an cta cac phuong phap cua sang ché, ché phém nay
duoc dung cho thuc vat, cho mot phén cuia thuc vat va/hodc vao vi tri ma tai do thuc
vat hodc phﬁn thuc vat phat trién hodc s& duogc tréng, vi du: tan cua cay, vo cdy, qua
cua cdy, hoa cua cay, hat cua cdy, ré& clia cdy, vét cit clia cdy, ghép cua cay, dat hodc
chét trong bao quanh cdy; d4t hodic moi trudng ting trudng trude khi gieo hat cua cay
vao dit hodc moi trudong sinh trwdng; hodc dAt hodc mdi truong trong trude khi trong
cély, cét cdy, hodc ghép cdy vao dét hodc mdi truong trong.

Theo mdt phuong an bién ddi, sang ché dé xudt phuong phép kiém soat (cac)
nam giy bénh thyc véat va/hodc cac vi khuén gdy bénh thyc vat trén thue vat, phuong
phép bao gdm viéc dung ché pham chtta Bacillus amyloliquefaciens FCC1256 dugc
luu gitr voi s6 ATCC PTA-122162 1én phan ndm trén mit dét cua thuc vat.

Nhu duge st dung & day, cum tor “dua [..] vao phc?n ndm trén mat dat cua thue
vdt” va nhitng cum tu tuong tu, dé cap dén viéc dung ché phém cho thuc vt béng
cach nham vao (cac) than, (cac) 14, (cac) hoa va/hodc (cac) qua cua cay. Theo cac
phuong an khdc, viéc dung nham vao vi tri ma tai d6 thuc vat hodc phan thuc vat phat
trién hodc s& dugc trong, vi du: dén hé thong ré cua cay hoac dét xung quanh hé théng
ré ctia cdy, hodc dAt ma cay (hodc cac bd phén clia cdy) s€ dugc trong; diéu nay dugc
goi chung la “dua [..] vao phan dat xung quanh thuc vat”.

Viéc dung ché pham bao gom Bacillus amyloliquefaciens FCC1256 cho thuc
vat, cho mot phén cua thuc vat va/hodc vao vi tri ma tai do thue vat hodc phﬁn thuc
vat phat trién hodc s& dugc trong 6 thé duoc thuc hién bang bat ky phuong phap
thong thuong nao, vi du: bang cach phun, bang cach nhé giot, bing cach dung bot
(ing dung bot), bang cach dung bot (ing dung bot), v.v..

DPéi véi cac tng dung cho cac bd phén trén mat dat cua thuc vat, viéc ding
dang phun hodc dang bot ¢6 thé dac biét thich hop.

Déi véi cac tmg dung cho d4t xung quanh cay, phun, bén bang cach nho giot,
bon bot va phun bot ¢o thé 1a thich hop. Theo mdt phuong phap bién ddi, bon vao dat
xung quanh cdy la bén theo ranh bang cach nhd giot hoac phun bot lién quan dén viec
gieo hat.

Theo mot sb phuong éan, su nhiém sinh vat gy bénh co thé do mot hoac sy két
hop cua:

Nam gi sit hai dau twong (Phakopsora pachyrhizi, Phakopsora meibomiae) va
thuc vat la cdy déu tuong;

Nam mbc xam (Botrytis cinerea) va thuc vat la nho, diu tay hodc ho tiéu;
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Alternaria spp. (vi du Alternaria solani) va thuc vat cdy ca chua hodc cdy
khoai tay ;

Ri dau (Uromyces appendiculatus) va thuc vét la cay ho dau;

Microsphaera diffusa (bénh phén tring cdy dau tuong) va thuc vat la cay
tuong;

Mycosphaerella fijiensis (Black sigatoga) hodc Fusarium oxysporum f. sp.
cubense (bénh Panama) va thuc vat la cay chudi;

Xanthomonas spp. hodc Xanthomonas oryzae pv. oryzae va thuc vat 1a cdy la;

Xanthomonas axonopodis va thuc vat la san;

Xanthomonas campestris va thuc vat la cdy cy ca chua;

Bénh phén tréng va thuc vat la cay thudc ho bau bi;

Nim méc tring phuong Nam va thuc vat la céy lac;

Dém 14 (Cercospora/Cercosporidium) va thuc vat la cdy lac;

Fusarium graminearum (Vay dau lua mi) va thuc vat la cay lta mi;

Mycosphaerella graminicola (bénh dbém Septoria tritici) va thuc vat la cay lua
mi;

Stagonospora nodorum (bénh glume blotch va bénh dém Septoria nodorum),
va thuc vét la cdy lta mi;

Erwinia amylovora, va thuc vat dugc chon tur tdo, cay lé va cay budi chum
khéc;

Venturia inaequalis, va thuc vat dugc chon tir téo, ciy 1€ va cic loai cay budi

chum; Sclerotinia sclerotiorum (mbe trang) va cdy la dau bim bip hodc khoai

tay;

Sclerotinia homeocarpa (d6m db la) va thuc vat bao gbdm ¢ san;
hodac

Rhizoctonia solani va thuc vat dugce chon tir cdy lua mi, gao, cd co, dau tuong,
ngo, cac loai dau va céy rau.

Trong mot bién thé cua phuong an duoc d& cap o trén, (cac) sinh vét gdy bénh
thuc vat dugc kiém soat bang céch dung ché pham lén phan nim trén mit dat cta thuc
vat.

Theo cac phuong an trong ban mod ta nay, ché phim duoc st dung véi luong
hiru hiéu. Thuét ngit "lugng hitu hi¢u" dung dé chi mot lugng ché pham du dé kiém
soat it nhAt mét sinh vat géy bénh thuc vat.

Theo cac phuong an, ché phim nay dugc dung sao cho ty 1& cta Bacillus
amyloliquefaciens FCC1256 nam trong khoang tur 4,0x10° CFU/ha dén 4,0x10"
CFU/ha, nhu 4,0x10' CFU/ha dén 4,0x10'° CFU/ha. Thong thudng, Bacillus
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amyloliquefaciens FCC1256 dugc dung ¢ dang bao ti ctia chung, cht khong phai té
bao sinh dudng.

Theo mot s6 phuong 4n ctia phuong phép theo sang ché, ché phém néxy ¢ dang
long, va Bacillus amyloliquefaciens FCC1256 ¢o trong ché pham nay ¢ nong do tu
1.0x10° CFU/ml dén 1,0x10"> CFU/ml, nhu tir 1,0x10” CFU/ml dén 1,0x10"" CFU/ml.

Theo mdt phuwong dn khac ciia phuong phdp theo sang ché, ché pham nay 1a ¢
dang rin, va Bacillus amyloliquefaciens FCC1256 c6 trong ché pham nay 6 nong do
ir 1.0x10° CFU/g dén 1,0x10'2 CFU/g, nhu tir 1,0x10” CFU/g dén 1,0x10" CFU/g.

Theo cac phuong an trong do ché pham dugc dung la ¢ dang rén, ché pham nay
co thé ¢ dang ché pham dugc chon tir bot 6 thé bam bui (DP), hat phén tan trong
nude (WG) va bot ¢o thé thim uét (WP).

Theo mot sb phuong an, ché phdm dugc dung chura iturin va Fengycin theo ty
1é trong lugng tuong ddi nam trong khoang tu 1,3:1,0 dén 3,0:1,0, nhu tur 1,5:1,0 dén
2.8:1,0 va tat ca céc ty 1& trong pham vi nhu vay.

Ban chit, cac phuong an va bién thé cta ché phim chtra Bacillus
amyloliquefaciens FCC1256 dugc st dung trong phuong phép cia sang ché s& duoc

md ta thém trong phan sau dudi tiéu dé “Cdc ché pham nong nghiép theo sang che”.

Ché pham nong nghiép theo sing ché

Ché pham nhu duge mo ta trong ban mo ta nay va cac phuong an cua chung
duoc giai thich thém trong phan sau day déc biét hitu ich trong phuong phap duoc mo
ta trén ddy, nhung khong gidi han ¢ ung dung do. Céc ché pham dugce mo ta trong ti€u
dé nay la cac ché pham sdn sang dé st dung. Theo mdt sb phuong an, co thé thuan
tién dé chuan bi ché pham dam déc thich hop dé pha loang trudc khi st dung détaora
ché pham nong nghiép san sang st dung, vi du: dé giam chi phi van chuyén hozc aé
kéo dai thoi han st dung, v.v ... Cac ché pham cd ddc nhu vay duge mo ta thém dudi
day véi tiéu &2 “Ché phdam dam ddc ding cho ché phdm néng nghiép”.

Do d6, sang ché, ngoai cac ddi twong khac, dé cap dén ché phdm nong nghiép
chita: a) Bacillus amyloliquefaciens, va b) moi truong pha ché thich hop cho nong
nghiép.

Thuat ngit “thich hgp cho nong nghiép” dugc dy dinh dé moi truong cong thic
nhu vay (nghia la khong co bat ky thanh phan hoat tinh nao dugc ¢ y dua vao) khong
duoc c6 nhitng tac dong bét loi dang ké dén thuc vat hodc thyuc vat ma ché pham nong
nghlep du dinh ap dung. Theo do, “moi truong pha ché thich hop cho nong nghiép”
bao gdm bat ky moi truong cong thuc b4t ky nao nhu vy trong do Bacillus

amyloliquefaciens FCC1256 ¢ thé duoc dua vao dé tao diéu kién thuén lgi cho viéc
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van chuyén mot luong hitu hiéu dé bon cho bo phan thuc vat quan tdm va thich hop
cho viéc st dung nong nghiép.

Moi truong pha ché ¢6 thé bao gdom chit mang 16ng hodc ran, cling nhu mot
hodc nhiéu thanh phan bd sung dugce chon tir cac chét hoat dong bé mit, chét bao
quan, chét giit 4m, chat 1am kho, chét chéng tao bot, chét chéng dong, chét phan tan,
cht két dinh, chét nhii hoa, thudc nhudm, chit chdng tia cuc tim, chét chdng troi, chét
hd tro ling dong dang phun, chét tao dong chay tu do, chét dém va chat lam déc, va su
két hop ctia chung.

Vi du vé& chit mang long bao gdm nudc, dau dong vat va cac dan xuat, dau
khoang va cac dan xuét, dau thuc vat va céac dan xuét, ruou, polyol, trlglyxerlt cac
polyme tu nhién va tong hop va céac dan xuat khong ion cua chung. Vi du vé chat
mang ran bao gdm khoang chét, dit sét, silicas, mudi vd co va hitu co, duong, tinh
bot, sap, vo dong vat xay, vat li¢u thue vat bao g0m s¢i, vO triu va bot mi.

Theo cac phuong an, moi truong pha ché bao gdm chit mang thich hop va chét
hoat dong bé mat. Trong céc bién thé cua sang ché, moi truong cong thire con bao
g0m chét dém.

Theo mot s6 phuong an, ché phim nong nghiép chira iturin va fengycin vo1 ty
1é khéi luong tuong dbi nam trong khoang tur 1,3:1,0 dén 3,0:1,0, nhu tr1,5:1,0 dén
2.8:1,0, bao gom tAt ca céc ty 1 trong pham vi nhu vay.

Theo mét sd phuong an, ché pham nay c6 thé & dang ché pham dugc chon tir
huyén phu, huyén phu ddm déc (SC), hé phan tan dau (OD), dang bot, bdt co thé bam
bui (DP), hat phan tan trong nu6c (WG) va bot co thé thdm udt (WP).

Théng thuong, Bacillus amyloliquefaciens FCC1256 dugc dua vao cac ché
pham thich hop ¢ dang bao tir cua chiing, chtr khong phai ¢ dang té bao sinh dudng.
Vi du, cac ché pham c6 thé bao gdm mot phén ctia moi truong 1én men chira cac bao
tir cua FCC1256 hodc san phém ]én men dd qua x@r ly chira cac bao tr cua FCC1256,
nhu phan ¢6 ddc cta canh truong 1én men hodc canh truong 1én men da sdy phun.

Theo mét s6 phuong én, ché phdm nong nghlep & dang long, va Bacillus
amyloliquefaciens FCC1256 ¢6 trong ché pham nay & noéng do tir 1 ,0x10° CFU/ml dén
1.0x10" CFU/ml, nhu tir 1,0x107 CFU/ml dén 1,0x10" CFU/ml.

Theo cac phuong an trong do ché pham nong nghiép ¢ dang long, ché pham
nay cé thé ¢ dang ché pham dugc chon tir huyén phu, huyén phu dam dac (SC), hé
phan tan dau (OD) va dang bot.

Theo mot phuong an khac, ché phdm nong nghlep la & dang ran, va Bacillus
amyloliquefaciens FCC1256 ¢0 trong ché pham nay & nong do tu 1, 0x10° CFU/g dén
1,0x10'2 CFU/g, nhu tir 1,0x107 CFU/g dén 1,0x10" CFU/g.
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Theo cac phuong an trong do ché pham nong nghiép 1a ¢ dang ran, ché pham
nay co thé ¢ dang ché phém duoc chon tir bot co thé bam bui (DP), hat phan tan trong
nude (WG) va bot co thé thim udt (WP).

Trong cac phuong phép phan phdi FCC1256 két hop véi thudc trir sau vi sinh,
sinh hoc hoac hda hoc, thudc diét nam, thude trur giun tron, chét diét khuan hodc chét
diéu hoa sinh truéng thuc vat, ché pham co thé ¢ dang chit 1ong, dang phan tan dau,
dang bui, bot kho udt, dang hat ¢6 thé rai hodc dang hat kho dang u6t.

Theo mdt s6 phuong én, ché pham nong nghiép, ngoai moi truong pha ché, con
¢6 thé bao gém mot hodc su két hgp cua vi sinh vat hoac thude trir sdu hoa hoc, thude
diét nam, chét diét giun tron, thude diét Khuén, chat diéu hoa sinh trudng thuc vat
hoac chét kich thich tang trudng thuc vat, vi du:

Thude trir sdu: A0) cac loai thuéc trir sau khac nhau, bao gom agrigata, al-
phosphide, amblyseius, aphelinus, aphidius, aphidoletes, artimisinin, autographa
californica NPV, azocyclotin, Bacillus subtilis, Bacillus thuringiensis spp. aizawai,
Bacillus thuringiensis spp. kurstaki, Bacillus thuringiensis, Beauveria bassiana, beta-
cyfluthrin, bisultap, brofluthrinate, bromophos-e, bromopropylate, capsaicin, cartap,
celastrus-extract, chlorbenzuron, chloretoxyfos, chlorfluazuron, cnidiadin, cryolite,
cyanophos, cyhalothrin, cyhexatin, cypermethrin, dacnusa, DCIP, diclopropen,
dicofol, diglyphus, diglyphus+dacnusa, dimethacarb, emamectin, encarsia, EPN,
eretmocerus, etylen-dibromua, eucalyptol, fenazaquin, fenobucarb (BPMC),
fenpyroximate, flubrocythrinate, flufenzine, formetanate, formothion, furathiocarb,
gama-cyhalothrin, nudc toi, virut granulosis, harmonia, heliothis armigera NPV, axit
indol-3-ylbutyric, iodometan, st, isocarbofos, isofenphos, isofenphos-m, isoprocarb,
isothioate, lindane, liuyangmycin, matrine, mephosfolan, metaldehyt, metarhizium-
anisopliae, methamidophos, metolcarb (MTMC), mirex, m-isothioxyanat, monosultap,
myrothecium  verrucaria, naled, neochrysocharis formosa, nicotin, nicotinoids,
omethoate, orius, oxymatrine, paecilomyces, parathion-e, pasteuria, pheromones, axit
phospho, photorhabdus, phoxim, phytoseiulus, pirimiphos-e, Plutella xylostella GV,
virut polyhedrosis, dich chiét polyphenol, kali-oleat, profenofos, prosuler, prothiofos,
pyraclofos, pyrethrins, pyridaphenthion, pyrimidifen, pyriproxifen, quillay-extract,
quinomethionate, rotenone, saponin, saponozit, natri-fluosilicat, ssulfluramid, luu
huynh, tebupirimfos, tefluthrin, temephos, tetradifon, thiofanox, thiometon,
transgenics (vi du, Cry3Bbl), triazamate, trichoderma, trichogramma, triflumuron,
verticillium,  vertrine, kappa-bifenthrin, kappa-tefluthrin, dichoromezotiaz,
broflanilide, pyraziflumid; Al) nhém carbamat, bao gom aldicarb, alanycarb.

benfuracarb, carbaryl, carbofuran, carbosulfan, methiocarb, methomyl, oxamyl,

-14-



41670

pirimicarb, propoxur va thiodicarb; A2) nhém phosphat hitu co, bao gdm acephate,
azinphos-etyl, azinphos-metyl, chlorfenvinphos, chlorpyrifos, chlorpyrifos-metyl,
demeton-S-metyl, diazinon, dichlorvos/DDVP, dicrotophos, dimethoate, disulfoton,
ethion, fenitrothion, fenthion, isoxathion, malathion, methamidaphos, methidathion,
mevinphos, monocrotophos, oxymethoate, oxydemeton-metyl, parathion, parathion-
metyl, phenthoate, phorate, phosalone, phosmet, phosphamidon, pirimiphos-metyl,
quinalphos, terbufos, tetrachlorvinphos, triazophos va trichlorfon; A3) nhom cac hop
chét xyclodien organoclo nhu endosulfan; A4) nhom céac fiprole, bao gbm ethiprole,
fipronil, pyrafluprole va pyriprole; A35) nhém cac neonicotinoid, bao gdm axetamiprit,
clothianidin, dinotefuran, imidacloprid, nitenpyram, thiacloprid va thiamethoxam; A6)
nhom céc spinosyn nhu spinosad va spinetoram; A7) céc chat hoat hoa kénh clorua tur
nhom mectin, bao g6m abamectin, emamectin benzoat, ivermectin, lepimectin va
milbemectin; A8) cic chét bit chuéc hormon vi thanh nién nhu hydroprene,
kinoprene, methoprene, fenoxycarb va pyriproxyfen; A9) cac thuéc chen an
homopteran chon loc nhu pymetrozine, flonicamid va pyrifluquinazon; A10) chét tic
ché su phat trién ctia bo ve nhu clofentezine, hexythiazox va etoxazol; All) chat G
ché tong hop ATP cua ty thé nhu diafenthiuron, fenbutatin oxit va propargite; chét
tach do6i cta qué trinh phosphoryl héa oxy hoa nhu chlorfenapyr; A12) thudc chen
kénh thu thé nicotinic axetylcholin nhu bensultap, cartap hydroclorua, thiocyclam va
thiosultap natri; A13) chét rc ché sinh téng hop chitin loai 0 tu nhom benzoylurea,
bao gbdm bistrifluron, diflubenzuron, flufenoxuron, hexaflumuron, lufenuron,
novaluron va teflubenzuron; Al4) chat Gc ché sinh tong hgp chitin typ 1 nhu
buprofezin; Al5) cac chét pha v 10t xac nhu cyromazine; A16) chét cht van thu thé
ecdyson nhu methoxyfenozide, tebufenozide, halofenozide va chromafenozide; Al17)
chit chl van thu thé octopamin nhu amitraz; A18) chét G ché van chuyén dién tr
phtc hop ty thé pyridaben, tebufenpyrad, tolfenpyrad, flufenerim, cyenopy rafen,
cyflumetofen, hydramethylnon, acequinocyl hodc fluacrypyrim; A19) chét chen kénh
natri phu thudc vao dién thé nhu indoxacarb va metaflumizone; A20) chét tre ché tong
hop lipit nhu spirodiclofen, sp1romes1fen va spirotetramat; A21) chit diéu bién thu thé
ryanodine tr nhom diamit, bao gém flubendiamit, cac hop chéat phthalamit (R)-3-
Chlor-N1-{2-metyl-4-[1,2,2,2-tetraflo-1- (triflometyl)etylJphenyl}-N2-(1- -metyl-2-
metylsulfonyletyl)phthalamit va  (S)-3-Chlor-N1-{2-metyl-4-[1, 2,2, 2-tetraflo-1-
(triflometyl)etylJphenyl}-N2-(1- metyl-2- metylsulfonyletyl)phthalamit,
chlorantraniliprole va cyantraniliprole; A22) céc hop chit c6 phuong thue hoat dong
khoéng xdc dinh hodc khong chic chén nhu azadirachtin, amidoflumet, bifenazate,

fluensulfon, piperonyl butoxit, pyridalyl, sulfoxaflor; hodc A23) chit didu bién kénh
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natri tr nhom pyrethroid, bao gdm acrinathrin, allethrin, bifenthrin, cyfluthrin,
lambda-cyhalothrin, cypermethrin, alpha-cypermethrin, beta-cypermethrin, zeta-
cypermethrin, deltamethrin, esfenvalerate, etofenprox, fenpropathrin, fenvalerate,
flucythrinate, tau-fluvalinate, permethrin, silafluofen va tralomethrin.

Thube diét nam/diét khuan: B0) benzovindiflupyr, anitiperonosporic,
ametoctradin, amisulbrom, céac mudi dong (vi du, ddéng hydroxit, dong oxyclorua,
d{‘)ng sulfat, déng persulfat), boscalid, thiflumazide, flutianil, furalaxyl, thiabendazole,
benodanil, mepronil, isbfetamid, fenfuram, bixafen, fluxapyroxad, penflufen,
sedaxane, coumoxystrobin, enoxastrobin, flufenoxystrobin,  pyraoxystrobin,
pyrametostrobin, triclopyricarb, fenaminstrobin, metominostrobin, pyribencarb,
meptyldinocap, fentin axetat, fentin clorua, fentin hydroxit, oxytetraxyclin,
chlozolinate, chloroneb, tecnazene, etridiazole, jodocarb, prothiocarb, Bacillus
subtilis, chiét xuat tir Melaleuca alternifolia, chiét xuét tr Lupinus albus doce, BLAD
polypeptit, pyrisoxazole, oxpoconazole, etaconazole, fenpyrazamine, naftifine,
terbinafine, validamycin, pyrimorph, valifenalate, fthalide, probenazole, isotianil,
laminarin, chiét xuit tU Reynoutria sachalinensis, axit va cdac mudi phospho,
teclofthalam, triazoxide, pyriofenone, dau hitu co, kali bicacbonat, clothalonil, floimit;
B1) cac azol, bao gém bitertanol, bromuconazole, cyproconazole, difenoconazole,
diniconazole, enilconazole, epoxiconazole, fluquinconazole, fenbuconazole,
flusilazole, flutriafol, hexaconazole, imibenconazole, ipconazole, metconazole,
myclobutanil, penconazole, propiconazole, prothioconazole, simeconazole,
triadimefon, triadimenol, tebuconazole, tetraconazole, triticonazole, prochloraz,
pefurazoate, imazalil, triflumizole, cyazofamid, benomyl, carbendazim, thiabendazole,
fuberidazole, ethaboxam, etridiazole va hymexazole, azaconazole, diniconazole-M,
oxpoconazol, paclobutrazol, uniconazol, 1-(4-clo-pheny1)-2-([1,2,4]triazol-1-y1)-
xycloheptanol va imazalilsulfphate; B2) cac strobilurin, bao g6m azoxystrobin,
dimoxystrobin, enestroburin, fluoxastrobin, kresoxim-metyl, methominostrobin,
orysastrobin, picoxystrobin, pyraclostrobin, trifloxystrobin, enestroburin, metyl (2-
clo-5-[1 -(3-metylbenzyloxyimino)etyl]benzyl)carbamat, metyl (2-clo-5-[1-(6-
metylpyridin-2-y1metoxyimin0)etyl]benzyl)carbamat va  metyl  2-(ortho-(2,5-
dimetylphenyloxymetylen)-phenyl)-3-metoxyacrylat, 2-(2-(6-(3-clo-2-metyl-
phenoxy)-S-ﬂo-pyrimidin-4-yloxy)-phenyl)-2-metoxyimino-N—metyl-axetamit va este
metyl cua axit 3-metoxy-2-(2-(N-(4-metoxy-phenyl)-
xyclopropancarboximidoylsulfanylmetyl)-phenyl)-acrylic; B3) carboxamit, bao gbm
carboxin, benalaxyl, benalaxyl-M, fenhexamid, flutolanil, furametpyr, mepronil,

metalaxyl, mefenoxam, ofurace, oxadixyl, oxycarboxin, penthiopyrad, isopyrazam,
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thifluzamide, tiadinil, 3.,4-diclo-N-(2-xyano phenyl)isothiazol-5 -carboxamit,
dimethomorph, flumorph, flumetover, fluopicolide (picobenzamid), zoxamide,
carpropamid, diclocymet, mandipropamid, N-(2-(4-[3-(4-clophenyl)prop-2-ynyloxy]-
3-metoxyphenyl)etyl)-2—metansulfonyl-amino-3-metylbutyramit, N-(2-(4-[3-(4-clo-
phenyl)prop—2-ynyloxy]-3-metoxy-phenyl)etyl)-2-etansulfonylamino-3-

metylbutyramit, — metyl 3-(4-clophenyl)-3-(2-isopr0poxycarbony1-amino-3-metyl-
butyrylamino)propionat, N-(4’-bromobiphenyl-2-yl)-4-diﬂ0mety1-metylthiazol-B—
carboxamit, N-(4'-triﬂ0mety1—biphenyl-2-yl)-4-diﬂometyl-2-metylthiazol-5-
carboxamit, N—(4'-010-3'-ﬂobiphenyl-Z-yl)-4-diﬂometyl-2-mety1-thiazol-5-carboxamit,
N-(3\4'-dicl0-4-ﬂobiphenyl-2-y1)-3-diﬂo-metyl-1-metyl-pyrazol-4-carb0xamit, N-
(3',4’-diclo-5-ﬂobiphenyl-2-yl)-3-diﬂometyl-1—metylpyrazol-4-Carboxamit, N-(2-
xyano-phenyl)-3,4-dicloisothiazol-5-carb0xamit, 2-amino-4-metyl-thiazol-5-
carboxanilit, 2-clo-N-(1,1,3 -trimetyl-indan-4-yl)-nicotinamit, N-(2-(1,3-dimetylbutyl)-
phenyl)-l,3-dimetyl-5-ﬂo-1H-pyrazol-4-carboxamit, N-(4'-clo-3',5-diflo-biphenyl-2-
yl)-3-diﬂomety1-l-metyl-1H-pyrazol-4-carboxamit, N-(4'-clo-3',5-diflo-biphenyl-2-
yl)-3-triflometyl-1-metyl- 1H-pyrazol-4-carboxamit, N-(3',4'-diclo-5-flo-biphenyl-2-
yl)-3-triflometyl-1-metyl- 1H-pyrazol-4-carboxamit, N-(3 ' 5-diflo-4'-metyl-biphenyl-2-
yl)-3-diﬂ0mety1-l-metyl-1H-pyrazol-4-carboxamit, N-(3',5-diflo-4'"-metyl-biphenyl-2-
yl)-3-triflometyl-1-metyl- 1H-pyrazol-4-carboxamit, N-(cis-2-bixyclopropyl-2-yl-
phenyl)-3-diflometyl-1-metyl- 1H-pyrazol-4-carboxamit, N-(trans-2-bixyclopropyl-2-
yl-phenyl)-3-diflo-metyl-1-metyl- 1H-pyrazol-4-carboxamit, fluopyram, N-(3-etyl-3,5-
S-trimetyl—xyclohexyl)-3-formylamino-2-hydr0xy-benzamit, oxytetracyclin,
silthiofam, N-(6-metoxy-pyridin-3-yl) xyclopropancarboxamit, 2-iodo-N-phenyl-
benzamit, N-(2-bixyclo-propyl-2-yl-phenyl)-3 -difluormetyl-1-metylpyrazol-4-
ylcarboxamit; B4) cac hop chét di vong, bao gom fluazinam, pyrifenox, bupirimate,
cyprodinil, fenarimol, ferimzone, mepanipyrim, nuarimol, pyrimethanil, triforine,
fenpiclonil, fludioxonil, aldimorph, dodemorph, fenpropimorph, tridemorph,
fenpropidin, iprodione, procymidone, vinclozolin, famoxadone, fenamidone,
octhilinone,  probenazole, 5-clo-7-(4—metyl-piperidin-1-yl)-6-(2,4,6-triﬂophenyl)—
[1,2,4]triazolo[1,5-a]pyrimidin, anilazin, diclomezin, pyroquilon, proquinazid,
tricyclazole, 2-butoxy-6-iodo-3-propylchromen-4-on, acibenzolar-S-metyl, captafol,
captan, dazomet, folpet, fenoxanil, quinoxyfen, N,N-dimetyl-3-(3-bromo-6-flo-2-
metylindol-l-sulfonyl)-[l,2,4]triazol-l-sulfonamit, 5-etyl-6-octyl-[1,2,4]triazolo[1.5-
alpyrimidin-2,7-diamin, 2.3.5,6-tetraclo-4-metansulfonyl-pyridin, 3,4,5-triclo-pyridin-
2,6-di-carbonitril, N-(l-(5-br0mo-3-clo-pyridin-Z—yl)-etyl)-Z,4—diclo-nicotinamit, N-

((5-br0mo—3—clopyridin-2-yl)-metyl)-2,4-diclo—nicotinamit, diflumetorim, nitrapyrin,
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dodemorphacetate, fluoroimid, blasticidin-S, chinomethionat, debacarb, dlfenzoquat
difenzoquat-metylsulphat, axit oxolinic va piperalin; B5) cac carbamat, bao gdm
mancozeb, maneb, metam, methasulphocarb, metiram, ferbam, propineb, thiram,
zineb, ziram, diethofencarb, iprovalicarb, benthiavalicarb, propamocarb, propamocarb
hydroclorua, 4-flophenyl N-(1-(1 -(4-xyanophenyl)-etansulfony1)nh1mg-2-yl)carb amat,
metyl 3-(4-clo-phenyl)-3-(2- isopropoxycarbonylamino—B-metyl-
butyrylamino)propanoat; hodc B6) cac thudc diét nim khéc, bao gdm guanidin, dodin,
bazo tu do dodin, iminoctadine, guazatine, kasugamycin, oxytetracyclin va cac mudi
cua nb, streptomycin, polyoxin, validamycin A, binapacryl, dinocap, dinobuton,
dithianon, isoprothiolane, cac mudi fentin, edifenphos. iprobenfos, fosetyl, fosetyl-
nhom, axit phospho va céc mudi cta nd, pyrazophos, tolclofos-metyl, dichlofluanid.
flusulfamide, hexaclo-benzen, phthalide, pencycuron, quintozene, thiophanate,
thiophanate-metyl, tolylfluanid, cyflufenamid, cymoxanil, dimethirimol, ethirimol,
furalaxyl, metrafenone va spiroxamine, guazatine-axetat, iminoctadine-triaxetat,
iminoctadine-tris(albesilat), ~ kasugamycin hydroclorua  hydat, dichlorophen,
pentaclophenol va cac mudi cta no, N-(4-clo-2-nitro-phenyl)-N-etyl-4- metyl-
benzensulfonamit, dicloran, nitrothal-isopropyl, tecnazen, biphenyl, bronopol,
diphenylamin, mildiomycin, oxincopper, prohexadione canxi, N-(xyclopropylmetoxy-
imino-(6-diﬂomet0xy-2,3-diﬂo-phenyl)-metyl)-2,—phenyl axetamit, N'-(4-(4-clo-3-
triﬂometyl—phenoxy)-z,S-dimetyl-phenyl)-N-etyl-N-metyl formamidin, N'-(4-(4-flo-3-
triﬂ01nety1-phenoxy)-2,5-dimetyl—phenyl)-N-etyl-N-metyl formamidin, N'-(2-metyl-5-
tri fluormetyl-4-(3-trimetylsilanyl-propoxy) -pheny!)-N-etyl-N-metylform amidin, N'-
(5-diﬂu0rmetyl—2-metyl-4-(3-trimetylsilanyl-propoxy)—phenyl)—N-etyl-N-metyl
formamidin, va fluindapyr.

Cac thudc diét giun tron: C1) Benomyl, cloethocarb, aldoxycarb, tirpate,
diamidafos, fenamiphos, cadusafos, dichlofenthion, ethoprophos, fensulfothion,
fosthiazate, heterophos, isamidofof, isazofos, phosphocarb, thionazin, imicyafos,
mecarphon, acetoprole, benclothiaz, chloropicrin, dazomet, fluensulfone, 1,3-
diclopropen (telone), dimetyl disulfua, metam natri, metam kali, mudi metam (tat ca
cac chat tao MITC), metyl bromua, chét cai tao dét sinh hoc (vi du: hat mu tat, chiét
xuét tir hat mu tat), xong hoi khir trang dat, alyl isothioxyanat (AITC), dimetyl sulfat,
furfual (aldehyt).

Chét didu hoa sinh trudng thuc vat: D1) cic antiauxin, nhu axit clofibric, axit
2.3,5-tri-iodobenzoic; D2) cic auxin nhu 4-CPA, 24-D, 24- DB, 2.4-DEP,
dichlorprop, fenoprop, IAA, IBA, naphtalenaxetamit, cdc axit a-naphtaienaxetic, 1-

naphthol, céc axit naphthoxyaxetic, kali naphtenat, natri naphtenat, 2,4,5-T; D3) cac
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cytokinin, nhu 2iP, benzyladenin, rugu 4-hydroxyphenetylic, kinetin, zeatin; D4) chét
lam rung 14, nhu canxi xyanamit, dimethipin, endothal, ethephon, merphos,
metoxuron, pentachlorophenol, thidiazuron, tribufos; DS5) chit e ché etylen, nhu
aviglycin, 1-metylxyclopropen; D6) chét giai phong etylen, nhu ACC, etacelasil,
ethephon, glyoxime; D7) cac chit diét giao tir, nhu fenridazon, maleic hydrazit; D8)
chat didu hoa sinh trudng thuc vét gibberellin, nhu chit diéu hoa sinh truong thuc vat
gibberellin, axit gibberellic; D9) chat Gc ché sinh truéong, nhu axit abscisic,
ancymidol, butralin, carbaryl, chlorphoni, chlorpropham, dikegulac, flumetralin,
fluoridamid, fosamine, glyphosine, isopyrimol, axit jasmonic, maleic hydrazit,
mepiquat, piproctanyl, prohydrojasmon, propham, tiaojiean, axit 2,3.5-tri-
iodobenzoic; D10) cac morphactin, nhu chlorfluren, chlorflurenol, dichlorflurenol,
flurenol; D11) chét lam cham sinh truéng, nhu chlormequat, daminozide,
flurprimidol, mefluidide, paclobutrazol, tetcyclacis, uniconazole; D12) chéit kich thich
ting trudng, nhu brassinolide, brassinolide-etyl, DCPTA, forchlorfenuron, hymexazol,
prosuler, triacontanol; D13) céc chat diéu hoa ting truong thuc vat chua dugc phan
loai, nhu bachmedesh, benzofluor, buminafos, carvone, cholin clorua, ciobutide,
clofencet, xyanamit, cyclanilite, xycloheximit, cyprosulfamide, epocholeone,
cthychlozate, etylen, fuphenthiourea, furalane, heptopargil, holosulf, inabenfide,
karetazan, lead arsenate, methasulfocarb, prohexadione, pydanon, sintofen,
triapenthenol, trinexapac.
Chét kich thich sinh trudng thuc vat: E1).

Ché pham dam dac dung cho ché pham nong nghiép

Sang ché con dé xuét ché pham dam dac cho ché pham nong nghiép, ché pham
dam ddc bao gdm: a) Bacillus amyloliquefaciens FCC1256, va b) moi truong pha ché
thich hop cho ndng nghiép, vi du chtra chat mang thich hop, chét hoat dong bé mat, va
tuy chon la chit dém.

Céc ché phim ndng nghiép co thé thu duoc bang cich pha loang thich hop ché
pham dam dac voi chét mang long thich hop nhu dé néu ¢ trén cho cac ché pham
nong nghiép, dac biét la chit mang nudc. Thuat ngit "chat mang nudc" duge dung dé
chi chAt mang chét long chu yéu dua trén nude va chira (cac) thanh phan khong phai
nudce lén dén 5% trong luong. Theo mot s6 phuong an, pha lodng chi bang cach st
dung nudc.

Thong thuong, do pha loang ¢ ty 1€ trong luong ché pham dam dac trén chét
mang la tr 1:10 dén 1:5000, chang han nhu tir 1:20 dén 1:1000.
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Theo cac phuong an, ché phdm dam dic 1a ché pham dugc chon tur huyén phu
dam dic (SC hoac SD), huyén phu thé tich cuc thap (SU), huyén phu xt 1y hat gibng
(FS), hé phan tan dau (OD), thudc nhio (PA), gel (GD), hat phan tan trong nudc
(WG), bot co thé bam bui (DP), vién nén phan tan trong nudc (WT), bot phan tan
frong nuéce dé tao bot nhao xi 1y (WS) va bot c6 thé thdm w6t (WP).

Théong thuong, Bacillus amyloliquefaciens FCC1256 dwoc dua vao cac ché
pham thich hgp & dang bao ti clia chung, chu khong phai & dang té bao sinh dudng.
Vi du, cac ché pham co thé bao gdm mot phan ctia canh truong 1én men chita cac bao
t&r ctia FCC1256 hodic san pham 1én men dd qua xur ly chira cdc bao tir cua FCC1256,
nhu phan ¢d ddc cta canh truong 1én men hodc canh truong 1én men da say phun.

Theo mdt s6 phuong én, ché phdim dam dac ¢ dang long, va Bacillus
amyloliquefaciens FCC1256 ¢4 mat trong ché phdm dam dic ¢ nodng do tir 1,0x10°
CEU/ml dén 1,0x10" CFU/ml, nhu tir 1,0x10° CFU/ml dén 1,0x10" CFU/ml.

Theo cac phuong an trong do ché pham dam dac ¢ dang long, ché phim dam
dac co thé & dang ché pham dugc chon tir huyén phﬁ dam dac (SC hodc SD), huyén
phu thé tich cuc thap (SU), huyén phu xt 1y hat gidéng (FS), h¢ phan tan dau (OD),
thubc nhio (PA), gel (GD), dac biét la huyén phu ddm dic (SC) va hé phan tan dau
(OD).

Theo céac phuong an khac, ché pham dam dic la ¢ dang ran, va Bacillus
amyloliquefaciens FCC1256 c6 mat trong ché pham dam dic 6 ndng do tur 1 ,0x10°
CFU/g dén 1 .0x10" CFU/g, nhu tr 1 ,0x10° CFU/g dén 1 ,0x10" CFU/g.

Theo cac phuong an trong do ché pham dam ddc 1a ¢ dang rén, ché pham dam
dac co thé & dang ché phdm dugc chon tir hat phén tan trong nudc (WG), bot ¢co thé
bam bui (DP), vién nén phan tan trong nuée (WT), bot phéan tan trong nudc dé tao bot
nhao xir ly (WS) va bot ¢co thé thAm udt (WP), dac biét la bot co thé thAm uét (WP) va
hat phén tan trong nuéc (WG).

Theo mot s6 phu:cmg 4n, ché pham dam ddc chira iturin va fengycin voi ty 1€
khéi lwong tu’ong dbi ndm trong khoang tur 1,3:1,0 dén 3,0:1,0, nhu tir 1,5:1,0 dén
2.8:1,0, bao gdm tit ca cac phép do trong pham vi nhu vay.

Vi du thue hién sang ché
Cac vi du sau day da dugc dua vao dé cung cép huéng dan cho chuyén gia c6
trinh d6 trung binh trong linh vuc k¥ thuét nay dé thuc hanh cac phuong an dai dién

ctia dbi tuong dugce boc 10. Xem xét sang ché va me do k§ nang trung binh trong linh

vuc k¥ thuét nay, chuyén gia co thé danh gia cao rang cdc Vi du sau déy chi nham
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muc dich 1am mau va c6 thé st dung nhicu thay doi, sta doi va bién doi ma khong

nim ngoai pham vi cua doi trgng sang ché hién tai.

Phuwong phap

X4c dinh iturin, fengycin va surfactin

Cac mau duoc phén tich bang LC-DAD pha ngugc st dung c6t C138 voi gradient sang
loc cho phép phat hién ddng thoi ca ba ho lipopeptit. Pha dong bao gdm nude va
axetonitril duoc tron trudce vaéi axit formic 0,1%. Cac hop chét duoc xac dinh dua trén
thoi gian luu cda ching va phd UV so véi cac chét chuan xac thuc

X4c dinh cac don vi hinh thanh khuan lac (CFU: colony-forming unit)

CFU ctia mau (duoc biéu thi bang CFU/ml d6i véi mau long va CFU/g adi voi
miu rén) c6 thé dugc xéc dinh theo BS EN 15784: 2009 (“Animal feeding stuffs.

Isolation and enumeration of presumptive Bacillus spp.”).

Vidul
Xac dinh thé phan lap vi khudn 1a Bacillus amyloliquefaciens thong qua phén tich

trinh tw

Mot ching vi khuén lién quan dén thuc vat, duoc chi dinh & ban mé ta nay la
Bacillus amyloliquefaciens FCC1256, da duoc phan lap tu dat cay dau tdy o
Autryville, NC, Hoa Ky. Chtng Bacillus amyloliquefaciens FCC1256 da duoc luu gilt
Vao noay 12 thang 5 nam 2015 theo cac diéu khoan cua Hiép udc Budapest vé Cong
nhan qudc té vé viéc ndp luu vi sinh vét cho cac muc dich cia thu tuc cdp bing séng
ché tai B suu tdp nudi cdy kiéu My (ATCC: American Type Culture Collection) ¢
Manassas, Virginia, Hoa Ky mang S6 truy cap sang ché s6 PTA-122162.

Ban ddu, toan bod dit liéu trinh tu bd gen cia Bacillus amyloliquefaciens
FCC1256 duoe khai thac dé xdc dinh cc gen danh déu kieu hinh bt 161 thuong dugce
str dung dé chi dinh phat sinh loai. Cdc gen dugc chon dé phan tich nay déu 1a mot ban
sao don 1&, chi co mdt ban sao cua gen trong bd gen va c6 chirc nang quan ly cdt 16i
cho té bao. Sau gen dugc chon tur tép chu thich RAST la tiéu don vi beta polymeaza
ARN huéng ADN (rpoB), téi td hop stta chita ADN A (recd 2), protein stra chita
khong phu hgp ADN S (mutS), protein hd trg hép thu glyxerol (gipF), tiéu don vi B
gyraza AND (gyrB) va chaperone K ADN (dnaK). DPbi vai mdi gen duge chon, cac
chung gen dai dién cho chi Bacillus (cum Bacillus subtilis va cum Bacillus cereus)
duoc st dung dé so sanh. Vi vay, FCC1256 da duoc xac dinh 1a mot chung Bacillus
amyloliquefaciens mdi thong qua phan tich trinh tu cua cic gen rRNA 16S va rpoB

duoc bao toan cao.
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Ciing bao gdm cho mdi gen 1a mot trinh ty nhom ngoai. Céc trinh tu nhom
ngoai nay dugc khai thac tir b gen cta cac vi khuan khéc nhau vé mit phat sinh loai
dé cung cip mot d4u hiéu vé tinh manh mé ca céc tinh toan phat sinh loai.

Mbdi bd gen tham chiéu 1an dau tién duoc tai Xuéng tir NCBI va duoc chu thich
trong duong dan chu thich RAST. Sau do, mdi bang chu thich dugc tao ra duge tim
kiém dé x4c dinh tung gen quan ly nha da chon va trinh tu cua mdi gen sau do duoc
sao chép va dan vao mot sap hang nucleotit mdi trong chuong trinh phan mém MEGA
5.2. Khi mdi trinh tu gen da dugc tai vao sap hang, tht cA cac trinh tu gen cu thé da
duoc sap hang bang cach st dung thuét toan sap hang ClustalW. Sau khi mdi nhém
gen dugc sap xép thang hang, céac trinh tu sé€ dugc cit xén dé dam bao rang mdi trinh
tu co cung sb lugng nucleotit. Sau budc cét tia, cac trinh tu dugce can chinh sau do
duoc stt dung dé tao cdy phat sinh loai.

MBOi cdy phat sinh loai duoc sao chép 1000 1an dé danh gia mtrc dd manh mé
ctia viéc phan nhom phat sinh loai. Pdi vai mdi cay, FCC1256 sap xép va cdy vi cac
chung Bacillus amyloliquefaciens khac nhu DSM7, RTI301 va RTI472. Nhing két
qua ndy cho thdy voi do tin cdy cao ring FCCI1256 thuc su la Bacillus
amyloliquefaciens.

Tac dung ddi khang ctia FCC1256 d6i voi mot sb sinh vat gdy bénh ciing da
duoc xéac dinh. Bang 1 dudi day cung cip tém tat két qua.

Bang 1. Dac tinh d6i khang ctia Bacillus amyloliquefaciens FCC1256 chong lai

c4c sinh vét gdy bénh thuc vat chinh trén cay trong

Thir nghiém chdng vi sinh vét FCC1256

Nam gdy bénh:

Aspergillus flavus ++

Botrytis cinerea +++

Fusarium graminearum +++

Fusarium oxysporum ++ B
Fusarium virguliforme +

Phytophthora capsici

Rhizoctonia solani ++
Vi khuan gy bénh:

Erwinia amylovora ++
Xanthomonas euvesicatoria ++
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+++ hoat dong rat manh, ++ hoat dong manh, + hoat dong, + - hoat dong yéu, - khong
c6 hoat ddng nao dugc quan sat

Ngoai ra, cac thtr nghiém da duoc thuc hién dé xac dinh cac hoat dong abi
khang cta Bacillus amyloliquefaciens FCC1256 in vitro va trén cac cdy khac nhau
trong cac diéu kién khac nhau. Két qué tht nghiém dugc dua ra trong cac Vidu 3, 5,6
va 7 dudi day.

Céc thir nghiém, ngoai nhitng phat hién khac, cho thay kha nang cua Bacillus
amyloliquefaciens FCC1256 trong viéc bao v¢ chdng lai hodc kiém soat su 1ay nhiém
sinh vat gy bénh thyuc vat so voi Serenade® (Bayer CropScience, Inc.) ban trén thi

trudng co chtra thanh phan hoat chét 1a Bacillus velezensis QSTT713.

Vidu 2
Lén men Bacillus amyloliqguefaciens FCC1256

Bacillus amyloliquefaciens FCC1256 trude hét duoc rai tir kho chtra glyxerol 1én mo1
truong 869 ran, chira (trong lit L): 10 g trypton, 5 g chiét xudt nim men, 1 g D-
glucoza, 0,3 g CaCly, va 15 g thach bot. Sau khi 4 ¢ 30°C qua dém, mot khuan lac don
¢ dugc 14y dé cdy vao binh lic 250 ml v6i 50 ml moi truong chira (trong 1 1it): 10 ¢
pepton, 6 g dich chiét ndm men, 2 g KCI va 0,1 g MgSO,7H,0. Sau khi hép ap luc,
cac dung dich sau dugc thém vao mdi trudng: 5 ml 20% glucoza, 1 ml IM CaCl,, 1
ml 0.1 M MnCl,, va 10 pl 0,1 M FeSO,. Binh ldc dugc @ trong tu 4m lac & 30°C va
200 vong/phut cho dén khi OD600 dat 1,0. Céc vién té bao duoc thu thap dé ciy vao
chét 1én men (thé tich lam viée 1,5 lit, Bioflo 320, Eppendorf). Qua trinh 1€n men
duoc thuc hién ¢ 30°C, tdc do khudy 1a 800 vong/phit va tbc dd cung cap khong khi
1a 2 lit/phut. Cac mau dugc 14y trong qué trinh 1én men dé theo doi su phat trién cua té
bao, su hinh thanh té bao va nong do chét chuyén hoa. Sau 168 gio lén men, hau hét
cac t& bao Bacillus amyloliquefaciens FCC1256 da hinh thanh va toan bd hon hop
nudi céy duoc thu hoach.

Bacillus amyloliquefaciens FCC1256 va chung ddi chung QST713 (ching
Bacillus velezensis thu dwoc tir san pham Serenade® thuong mai) dugc 1én men trong
moi truong nudi cdy néu trén. St dung phép do OD600, mitc sinh khdi trong qua trinh
lén men dugc do. So sanh profin chit chuyén héa cua chung Bacillus
amyloliquefaciens FCC1256 va QST713 cho thiy FCC1256 tao ra iturin voi ty 1€ cao
hon dang ké so voi QST713 trong cung diéu kién.

Déanh gia thém vé& noéng do chét chuyén hoa cho thdy FCC1256 ¢6 ty 1¢ khoi
lwong iturin: Fengycin: Suractin vao khoang 3,3:1,4:1, ¢6 kha nang gop phén vao céac

hoat dong ddi khang cta chung chéng lai sinh vat gay bénh thuc vat.
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Vidu3
Pic tinh chdng vi khuan cta Bacillus amyloliquefaciens FCC1256

Bacillus amyloliquefaciens FCC1256, va QST713 dugc cho vao dia va phat trién
trong dia TSA qua dém (16-18 gio) ¢ 30°C. Sau do, mot khuan lac don 1& dugc
chuyén vao mdi trudong (mdi truong tang trudng HyO, 914,3 ml; NH4NOs, 8 g;
Na,HPO,, 7,15 g; KH,POy, 6.8 g; chiét xudt ndm men 0,5 g; dicu chinh pH thanh 7.5
v6i 4 mL KOH 4 M; 45 mL mdi trudong tang trudng dugc chuyén vao binh ¢6 véach
ngan 250 ml va dugc hép tiét trung & 121°C trong 15 phit. Sau khi hép tiét trung, céc
dung dich sau dugc thém vao mdi binh: 0,1 M CaCl, 5 ul, 0,1M MnCl, 5 pl, 0,IM
FeSO, 35 pl, 0,1M ZnCl, 5 pul, 1M MgSO4 100 ul, glucoza 50 % sol (ndng d6 cudi 40
g/l) 4 ml) va u trong 168 gio ¢ 30°C va trong didu kién khudy lién tuc (220
vong/phiit). Cac chung nay dugc nudi trong cac binh ¢o vach ngan 250 ml voi chi GL
45 (Duran®, Dic) va thé tich lam viéc cudi cing 1a 50 ml.

Téng cong, 14 sinh vat gdy bénh trén 14 (12 ném va 2 vi khudn) da dugc st
dung trong nghién ctru nay. Thong sb k¥ thuat cta sinh vat gdy bénh, diéu kién sinh
trudng va moi trudong sir dung duge trinh bay trong Bang 2. Tat ca céc sinh vat gay
bénh trén 14 duge st dung cho thi nghi¢m nay dé duoc thr nghiém trong moi truong
rin Potato Dextrose Agar (PDA) ngoai trit Pseudomonas syringae va Xanthomonas
axonopodis dugc thir nghiém trong moi truong ran thach dau nanh Trypticase (TSA).
Thoi gian u bénh cua mdi sinh vat gy bénh trudc khi diéu tri dao dong tir 3 dén S
ngay. Trong trudng hop Pseudomonas syringae va Xanthomonas axonopodis trong do
sir dung dia co dé thir nghiém, cdy qua dém trén moi truong 869 trong khi Septoria
tritici duge nudi trén Potato Dextrose Broth trong 5 ngay trudc khi chuan bi bii co.

Hoat dong dugc danh gia bang cach st dung 20 pl té bao. Tét ca cac ung dung
duoc tién hanh ba 14n cho tét ca cac sinh vat gdy bénh bang cach st dung vat li¢u lén
men khong qua loc. Thoi gian danh gia ddi véi nAm bénh khac nhau tuy theo loai.
Thoi gian phai twvong Gng v6i mep khuan lac dat ban kinh khoang 25 mm trén cac dia
diém kiém soat. P& danh gia, mot phuong phap ban dinh luong da duogc st dung, hé
théng 4 thang do sau (0-3) trong do: 0: khong thay tac dung khang khuén; 1: hiéu Gng
nhe gy ra nhung khong ¢ ving rd rang; 2: mot khu vue thanh trir 1a hién nhién; 3:
khu vuc thanh trir 16n hién dién. Két qua dugc thé hién trong Bang 2.

Bang 2. Diac tinh chdng vi sinh vét cia FCC1256 chéng lai cac sinh vat gay

bénh trén 14
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Chi va loai Diéu Loai S6 ngay | Panh | Panh
kién 4 | chuyén i bénh | gia giaFCC
bénh trude/ QST7 | 1256
sau khi |13
X ly
Botrytis cinerea (Bc) Sam mau, | Nut thach | 0/4 2 2
22°C
Stagnospora nodorum Sam mau, | Nut thach | 0/6 2 2
(Sn) 22°C
Septoria tritici (St) Sam mau, | Nut thach | 5/6 2 3
22°C
Fusarium  oxysporum | Sam mau, | Nat thach | 0/4 2 1
(Fo) 22°C
Fusarium Sam mau, | Nt thach | 0/4 2 3
graminearum (Fg) 22°C
Fusarium  culmorum | Sam mau, | Nat thach | 0/4 2 2
(Fe) 22°C
Monilina  fructicola | Sim mau, | Nt thach | 0/4 2 3
(Mf) 22°C
Sclerotinia Sam mau, | Nut thach | 0/3 2 3
homeocarpa (Sh) 22°C
SAm mau, | Nut thach | 0/4 2 3
Pyrenophora teres (Pt) | 22°C
Sam mau, | Nut thach | 0/6 2 3
Alternaria solani (4s) | 22°C
Magnaporthe  oryzae SAm mau, | Nut thach | 0/6 2 3
(Mo) 22°C
Glomerella  cingulata | Sim mau, | Nut thach | 0/4 2 3
(Gce) 22°C
Pseudomonas syringae | Sdm mau, | Béi cd 1/2 1 -
(Pss) 30°C
Xanthomonas Sam mau, | Bai co 1/2 2 2
axonopodis (Xa) 30°C
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Vi du 4

Pic didm kiéu hinh ctia Bacillus amyloliquefaciens FCC1256

Ngoai céac dic tinh dbi khang, cac dac diém kiéu hinh khéac nhau ciing dugc do
d6i v6i Bacillus amyloliquefaciens FCC1256 va dir liGu dugc thé hién dudi day trong
Bang 3. Cac xét nghiém dugc thuc hién theo cac quy trinh dugc mo ta trong van ban
dudi day cua Bang 3.

Béang 3. Céac thtr nghiém kiéu hinh: san xuét phytohormon, axetoin va axit indol
axetic (IAA), va chu trinh dinh dudng cua Bacillus amyloliquefaciens FCC1256.

Cac thu nghiém ddc trung FCC1256
San xuét axetoin (MR-VP) +++
Hoat dong chitinaza +

San xuat axit indol-3-axetic -

Hoat dong cua proteaza ++

Su hoa tan photphat + |

+++ rAt manh, ++ manh, + mot 56, + - yéu, - khong quan sat thay

Thir nghiém axetoin. 20 pl dich nuoi ciy ban dau trong mdi truong dugc
chuyén sang moi truong 1 ml Methyl Red Voges Proskauer (Sigma Aldrich 39484).
Céc mau cdy dugc u trong 2 ngay ¢ 30°C 200 vong/phut. 0,5 ml dich nu6i cdy dugc
tron v6i 0,3 mL alpha-naphthol 5% (Sigma Aldrich N1000) sau do la 0,1 ml KOH
40%. Cac mau dugc theo ddi sau 30 phut u. Su phat trién ctiia mot mau do cho thay
san xudt axetoin. Moi truong khong ciy dugce st dung nhu mot dbi ching am tinh
(Sokol et al., 1979, Journal of Clinical Microbiology 9: 538-540).

Hoat dong ciia chitinaza. Chitin keo 10% trong lwong w6t duge thém vao moi
truong thach PVK da stra dbi (10 g glucoza, 0,2 g kali clorua, 0,5 g amoni sulfat, 0.2 g
natri clorua, 0,1 g magie sulfat heptahydrat. 0,5 g dich chiét nAm men , 2 mg mangan
sulfat, 2 mg sit sulfat va 15 g thach trén mot lit, pH 7, hép tiét trung). Vi khuan duoc
cho vao dia trén cac dia kitin nay; cdc khu vuc phong tru thé hién hoat dong cua
chitinaza (N. K. S. Murthy & Bleakley, 2012. “Simplified Method of Preparing
Colloidal Chitin Used for Screening of Chitinase Producing Microorganisms”. The
Internet Jowrnal of Microbiology 10(2)).

Axit indol-3-axetic. 20 pL dich nudi ciy ban dau trong moi truong dugc
chuyén sang 1 ml 1/10 869 moi truong bd sung 0,5 g/lit tryptophan (Sigma Aldrich
T0254). Nudi cdy dugc u trong 4-5 ngdy trong bong toi & 30°C, 200 vong/phut. Cac

-26-



41670

mau dugc ly tAm va 0,1 ml phﬁn ndi phia trén dugc tron vdi 0,2 ml thubc thu
Salkowski (35% axit perchloric, 10 mM FeCl3). Sau khi 0 trong 30 phut trong bong
t6i, cac mau co mau hong duge ghi nhan duong tinh voi su tong hop IAA. Cac dung
dich pha loang cta IAA (Sigma Aldrich 15148) duoc st dung nhu mot phép so sanh
duong tinh; mdi truong khong cdy dugc su dung lam dbi chimg am tinh (Taghavi, et
al., 2009, Applied and Environmental Microbiology 75 748-757).

Hoat dong proteaza. Vi khuén duoc cdy trén moi trudng 869 co b6 sung 10%
stta. Cac vung phong trir cho thdy kha ning pha v céc protein diéu nay goi y hoat
dong ctia proteaza (Sokol et al., 1979, Journal of Clinical Microbiology 9: 538-540).

Thir nghiém hoa tan photphat. Vi khudn duoc cdy trén mdi truong thach
Pikovskaya (PVK) bao gom 10 g glucoza, 5 g canxi triphosphat, 0,2 g kali clorua, 0,5
g amoni sulfat, 0,2 g natri clorua, 0,1 g magie sulfat heptahydrat, 0,5 g dich chiét ndm
men , 2 mg mangan sulfat, 2 mg st sulfat va 15 g agar mdi lit, pH 7, dugc hap tiét
trung. Cac khu vuc phong trr 1a du hiéu cua vi khuan hoa tan photphat (Sharma et
al., 2011, Journal of Microbiology and Biotechnology Research 1: 90-95).

Vidu5

Péi khéng cua Bacillus amyloliquefaciens FCC1256 trén ndm moc xdm cay tieu

(Botrytis cinerea)

Céc nghién ctru duge thyc hién trong nha kinh trén cay tiéu dé xac dinh kha
nang cia FCC1256 trong viéc ngén ngira va/hodc cai thién tac dong cua sinh vat gay
bénh ndm moc xam cdy tiéu (Botrytis cinerea).

Ché phém:

Céc bao tr phan 1ap cua FCC1256 dugc tao cong thae trong 100% moi truong
]én men da qua st dung (SFB) ¢ ndng do 1x10% CFU/ml (e 1a phan c6 ddc cta canh
truong 1én men hoan nguyén). Mot ché pham FCC1256 tuong ty da dugc diéu ché
nhung co bd sung thém chét dinh dudng (2 g sucroza + 1.5 g chiét xudt nAm men +
0,2 g MgS0,.7H,0 modi lit).

Bao tir phan 1ap cta Bacillus amyloliquefaciens RTIA72 dugc pha ché tuong tu
trong 100% canh truong lén men da qua stt dung (SFB) ¢ noéng do 1x10* CFU/ml.
Mot ché pham RTI472 tuong tu da dugc didu ché véi cac chat dinh dudng bd sung
(nhu trén dbi voi FCC1256).

“Serenade® Optimum (Bayer CropScience, Inc. ) duoc ap dung & ndng do bao ti
1x10* CFU/mL.

Horizon (Horizon AG-Products) dugc bon voi ty 1€ 50 g hoat chét/ha

(Tebuconazole).
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Phuong phap ap dung xu 1v:

Mot may phun theo doi dugc su dung dé cdy céac cay tiéu 28 ngay tudi trong
nha kinh véi ting ché phdm dugc mo ta ¢ trén. May phun theo ddi ¢6 mét voi phun
duy nhét trén cao (Quat phang TeeJet SS8001E) & ap sut 276 kPa (40 psi). Chiéu cao
voi phun 1a 36 cm (14 “) trén 14 cdy tiéu. Khoi luong ing dung 1a 200 litha va sb lan
lap lai trong thi nghiém la sdu. Cac cay xt ly dugc cdy mot 1an duy nhét cling véi cac
cdy ddi chung khong dugc xu ly. |
Ty 1& nhiém:

Mot ngay sau khi dp dung phwong phap xu ly, cac cay thir nghiém da duoc gay
nhiém Botrytis cinerea v4i ty 1€ nhiém 500.000 bao ti/ml.

Ba ngay sau khi nhiém Nam moc xam cdy tiéu (Botrytis cinerea), phan tram
kiém soat bénh (trung binh) dugc danh gia cho mdi ché pham duge mo ta & trén.

Két qua cua thi nghiém duge trinh bay trong Bang 4 dudi day va cho thay kha
nang kiém soat Mébc Xam cy tiéu (Botrytis cinerea) vuot troi so voi RTI472 va
Serenade® Optimum khi 4p dung ciing mot ty 1¢.

Bang 4. Két qua kiém soat nAm mdc xam tidu (Botrytis cinerea) bang B.

amyloliquefaciens FCC1256 so voi Serenade® Optimum va cac tai liéu tham khao

khac.

X Iy (mdi 1an 1x10° CFU/ml) Phan tram kiém sodt
bénh

FCC1256 + 100% SFB 98 (+ 1)
FCC1256 + 100% SFB + chét dinh dudng 98 (+ 1)
Chét dinh dudng 0
RTI472 + 100% SFB 96 (+1)
RTI472 + 100% SFB + chit dinh dudng 87 (+4)
Serenade® Optimum 90 (£2)
Mébc 100 (+0)

Vidu 6

Pdi khang cua Bacillus amyloliquefaciens FCC1256 bénh bac 14 trén cay tiéu do

Phytophthora
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Céc nghién ctru duge thuc hién trong nha kinh trén cay tiéu dé xéac dinh kha
nang ctia FCC1256 trong viéc ngan ngua va/hodc cai thién tac dong cla sinh vat gay
bénh thuc vat bénh bac 1a trén cay ti€u do Phytophthora (Phytophthora capsici).

Ché pham:

Céc bao tur phan 1ap ctia FCC1256 dugc tao cong thirc trong 100% mo1 trudong
1én men da qua st dung (SFB) ¢ nodng do 1x10* CFU/mL (ttc 1a phan cd dic cua canh
truong 1én men hoan nguyén). Mot cong thirc FCC1256 twong tu da dugc diéu ché
nhung c6 bd sung thém chét dinh dudng (2 g sucroza + 1,5 g dich chiét nAm men +
0,2 g MgSO, 7H,O trén lit).

Bao tir phan 1ap cta Bacillus amyloliquefaciens RTI472 duoc bao ché tuong tu
trong 100% moi trudng 1én men da qua sir dung (SFB) ¢ noéng do 1x10* CFU/ml. Mot
ché pham RTI472 tuong tu da dugce didu ché voi cac chit dinh dudng bd sung (nhu
trén dbi voi FCC1256).

Serenade® Soil (Bayer CropScience, Inc.) duge ap dung & nobng do bao twr
1x10* CFU/mL.

Ridomil Gold (Syngenta, Inc.) dugc bon v6i ty 1€ 0,5 1b hoat chat/acre
(mefenoxam).

Phuong phap ap dung xu 1y:

Dét ctia cay tiéu 28 ngay tudi duoc tudi ddm 10 ml nudce c6 chua mdi ché phdm
dugc md ta ¢ trén. S6 1an 1ap lai trong mdi thr nghiém b%mg sau. Cac cay xu ly duoc
cdy mot lan duy nhét cling voi cac cay dbi chang khong duoc xu ly.

Ty 1¢ nhiém:

Péi véi mdi nghién ctru, vao cing ngay ap dung phuong phép xtr ly, cac cay
thir nghiém duoc giy nhiém Phytophthora capsici FF157 voi ty 1€ 1 ml 1000 bao tu
dong vat/ml.

Tam ngay sau khi cay bi nhiém bénh viém 14 cdy tiéu (Phytophthora capsici),
phan trim kiém soat bénh dugc danh gid cho mdi nghiém thuc. Piém muc dd nghiém
trong ctia bénh 12 9,8 (0 = khoe manh; 10 = chét) vao 8 ngay sau khi nhiém bénh.

Két qua cho thay kha nang kiém soat bénh viém 14 cay tiéu do Phytophthora
Blight bang FCC1256 vugt troi vé mit théng ké so v6i Serenade® Soil khi ap dung
cung ty 1€.

Bang 5. Két qua kiém soét Bacillus amyloliquefaciens FCC1256 dbi véi bénh

viém l4 cdy tiéu so v6i Serenade® Optimum.
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Xu ly Phan trim kiém soét
bénh
FCC1256 + 100% SFB 79 (£14)
FCC1256 + 100% SFB + chat dinh dudng 44 (+18)
Chét dinh dudng 6 (+6)
RTI472 + 100% SFB + chét dinh dudng 6 (+6)
Ridomil Gold 100 (£0)
Serenade” Soil | 30 (£8)
Vidu7

Xét nehiém Pia La Tiéu da tach roi so sanh hoat dong ctia Bacillus amyloliquefaciens

FCC1256 véi cac ddi chimg khong duoc xur 1y cling nhu vOl san phém thuong mai

Serenade® Optimum.

Cay 6t (Piper capsicum) dugc trong trong nha kinh ¢ 20- 25°C vai 14-16 gio
anh sang ban ngay trong 6-7 tuan. Tir mdi cdy, thu hoach 4 1a né hoan toan tu phan
gitra va cho vao dia petri ¢6 gidy loc 4 4m. L& dugc phun nude (dbi ching chua duge xi
ly) hodc huyén phu cua chét 1én men Serenade® Optimum (d6i chimg duong tinh)
hoidc FCC1256 (hai dot khac nhau). Sau do, cac nap day dugc dat trén ba dia petri va
duoc dat dé o trong mot budng ting truéng duge dat ¢ nhiét do gidng nhu cung diéu
kién sinh truéng nhu trong nha kinh.

Ngay héom sau, 14 dugc cdy bang cach phun hén dich bao tir cua Botrytis
cinerea, diéu chinh dén 500.000 bao tir/ml. Sau dé cac dia petri dugc dua trd lai
budng sinh trudng va danh gia sau 4 ngay, 6 ngay va 9 ngay dé theo ddi su tién trién
cua bénh.

Két qua dugce thé hién trong Hinh 1. Cot 1 thé hién tham chiéu Serenade®
Optimum (lugng bon 2,8 kg/ha); Cot 2 thé hién ddi ching da cdy chua xu ly; Cot 3
hién thi dbi chung chua duge cdy chua xu ly, Cot 4 va 5 hién thi Bacillus
amyloliquefaciens FCC1256 cua hai 16 1én men khéac nhau. Hang 1 va 2 hién thi két
qua 4 ngay sau khi cdy. Hang 5 va 6 cho cing mot 1a nhung 6 ngay sau khi cly, va
hang 3 va 4 lai cho cing mot la nhung 9 ngay sau khi cdy.

Bing cach kiém tra bing mat thuong co thé thdy ro rang 14 cua ddi chimg cy

khong duoc xtr 1y (cot 2) bi hu hai nang ngay ca sau 4 ngay, va la cua déi chimg
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khong duge cdy (cot 3) van tuoi trong sudt 9 ngay thi nghiém. Tai liéu tham khao
Serenade® Optimum cho thiy kha nang kiém soat sinh vat gdy bénh sau 3 ngay, do
cac 14 bi hai nang sau 6 va 9 ngay. Mit khac, men FCC1256 cho théy kha nang kiém
soat sinh vat gdy bénh rit tdt sau 4 va 6 ngay, va kiém soat chép nhan duoc sau 9

ngay.

Vidu 8
(a) Ché pham dam déc cua Bacillus amyloliquefaciens FCC1256

Ché phim dam dic ciia FCC1256 duge chuan bi nhu sau: 20% FCC1256 1én
men c¢d dic., 45% nude, 30% glyxerin (86,5%), 5% Marasperse AG (natri

lignosulfonatd; chit phan tan anion) duoc tron, pH dugc diéu chinh thanh 6,0-7.5
bang cach su dung chat dém HK,PO, H,O/KH,PO,. Ham lugng bao ta (FCCI 756)
cta ché pham cudi cung thuong nam trong khoang 1. 0x10'" CFU/ml dén 1,0x10"
CFU/ml. '
(b) Ché pham dam dic cua Bacillus amyloliquefaciens FCC1256

Mot ché pham ctia FCC1256 duge diéu ché nhu sau: 50% FCC1256 lén men ¢
dic, 4,8% nudc, 40% glyxerin (86,5%), 5% Marasperse AG (natri lignosulfonat; chat
phéan tan anion), 0,1% chét chdng bot va 0,1% Kelzan (chit lam ddc) dugce tron, do pH
duoc didu chinh dén 6,0-7,5 bang cach st dung chat dém HK,PO4 H,O/KH,PO,. Ham
luong bao tu (FCC1256) cua ché pham cudi cung thuong nam trong khoang 1 ,0x10"
CFU/ml dén 1,0x10'> CFU/ml.
(¢) Ché phém ndng nghiép cua Bacillus amyloliquefaciens FCC1256

Ché phém dam dic (a) hogc (b) nhu quy dinh ¢ trén dugc pha lodang voi nudce
theo ty 1¢ 1:12 dé tao ra ché pham nong nghiép. Ché pham c6 thé ap dung cho ng
dung véi ty 1€ vi du 200-600 lit/ha.

Vidu9 _
Thtt nghiém toan bd cdy ti€u so sanh hoat tinh khang nam cua Bacillus

amyloliquefaciens FCC1256 chdng lai NAim moc xam (Botrytis cinerea) so voi ddi

chirmg khong duoc xtr 1y cling nhu véi cac chung Bacillus amyloliguefaciens khac
Bén chung Bacillus amyloliquefaciens khac nhau, FCC1256, DSM7, RTI472 va

RTI301, duwoc 1én men trong cac diéu kién tuong tu (xem Vi du 2), ngoai trur viéc 1én

men duoc tién hanh & quy m6 nho hon bang cach st dung binh lac 500 ml v&i 60 ml
nudi cdy. Nhiét do nudi ciy 1a 28°C, tdc do khudy 1a 200 vong/phut va thoi gian u la

144 gio. Mdi lAn 1én men cung cap ndng do bao tir vao khoang 1x1 0’ CFU/ml.
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Cay hd tiéu (giéng 6t chudng Piper capsicum Lamuyo F1) duoc san xuat trong
chau nhya 7x7x7 cm, sir dung gid thé dit Agrofino 201. Tai thoi diém tht nghiém,
ching duoc 6 tun tudi. Tudi nudc cho cdy hai ngay mot lan bang cach bon phan
N:P:K=20:20:20 & 160 ppm. Sau lan lap lai dugc st dung cho moi phuong thire da thu
nghiém, m&i lan 13p lai bao gdm 1 ¢y (1 chéu).

Mdi cdy dugc xur ly bén trong mot may phun phong thi nghiém bing cach st
dung bing né 3 voi voi khdi lugng wée tinh 1a 1000 litha. Mo ching trong s6 bon
chung Bacillus amyloliquefaciens khac nhau, FCC1256, DSM7, RTI472 va RTI301,
dugc st dung véi liéu lugng 20 ml moi truong 1én men duge pha loang trong 100 mL
nude khtr khoang va dugce tron véi 0,2% thé tich/thé tich ctia hdn hop ta dugc. Moi
truong 1én men voi hon hop ta duge 0,2% thé tich va khong c6 chung Bacillus cling
duoc danh gia nhu mot mau tham khao.

Sau khi dung, cady dugc bao quan trong budng sinh trudong & 20°C, 70% RH va
thoi gian Iuu anh 16 gio. Viéc céy bénh duge thuc hién 24 gio sau khi phun thude diét
nim, bang cach phun thu céng ché pham Botrytis cinerea 1én cic cdy da xu Iy cho dén
khi ra 14. Nong do chét cdy 1a 50.000 bao tir/ml bén trong moi truong PDB (chung
Botrytis cinerea FF248). Sau khi cdy, cay dugc bao quan 48 gio trong budng suong &
20°C (khong c6 anh sang) dé tranh l1ay nhiém. Sau do, cdy dugc dat trong budng sinh
truong & 20°C, 70% RH va thoi gian luu anh 16 gio, tuy theo phan loai bénh.

Danh gia bénh dugc thuc hién ba ngay sau khi cdy, bang cach danh gia % mirc
do nghiém trong trén bdn 1a phét trién ddy du ctia mdi cdy. Sau do, % muc do nghiém
trong trung binh trén mdi chau duoc tinh toan (béo céo trong Bang 6), va hi¢u qua cua
cac chung thir nghiém duoc tinh bang cong thuc Abott:

* 04 kiém soat A = 100 * (% mirc do nghiém trong A -% muc do nghiém trong

chua duoc xir 1y) /% muc do nghiém trong chua dugc Xt 1y)

Bang 6. Két qua kiém soat bénh mdc xam cua Bacillus amyloliquefaciens
FCC1256 (Botrytis cinerea) so voi cac chung Bacillus amyloliquefaciens RTI301,
DSM7 va RTI472.

Ching Phin trim kiém soat
, bénh

RTI301 26 (£26)

DSM7 72 (£10)

RTI472 83 (x11)
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FCC1256 94 (+6)
Mai trudong 1én men (tham khao) | 3 (&5)
Chua xu ly (d6i chimg) 0 (0)
CAC TAI LIEU THAM KHAO

T4t cé cac 4n pham, don xin cép bang séng ché, bang sang ché va céc tai liéu
tham khao khac dugc dé& cap trong déc diém ky thuat & day duoc dua vao toan bd
béang cach vién dan.

Maic du dbi twong néu trén da duoc mod ta mot s6 chi tiét béng cach minh hoa
va vi du nham muc dich hiéu rd hon, nhung nhitng céc chuyén gia trong linh vuc k¥
thuat nay sé hiéu réng mot sb thay 461 va stra ddi nhat dinh c6 thé duoc thuc hién

trong pham vi ctia yéu cau bao hd kem theo.
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YEU CAU BAO HO

1. Phuong phép kiém soat (cac) sinh vat gdy bénh thuc vat trén thuc vat, phuong
phép bao gbdm budc dung ché phadm chuta Bacillus amyloliquefaciens FCC1256 dugc
luu gift v6i s6 ATCC PTA-122162 cho thuc vat, cho mot phén cta thuc vat va/hodc

vao vi trf ma tai do thuc vat hoac phén thuc vat phat trién hodc s& duoc trong.

2. Phuong phap kidm soat (cac) nam gy bénh thuc vét va/hodc cac vi khuin gay
bénh thuc vat trén thuc vét, phuong phép nay bao gdm budc dung ché pham chuta
Bacillus amyloliquefaciens FCC1256 dugc luu gilt voi s& ATCC PTA-122162 vao

phan nam trén mat dat cua thyc vat.

3. Phuong phép theo diém bat ky trong s6 cac diém néu trén, trong do ché pham
nay & dang long, va trong do Bacillus amyloliquefaciens FCC1256 ¢6 trong ché pham
nay & ndng do tir 1,0x10° CFU/ml dén 1,0x10"* CFU/ml.

4. Phuong phéap theo diém bat ky trong s6 cac diém néu trén, trong do ché pham
nay la ¢ dang ché pham léng dugc chon tur huyén phu, huyén phu ddm dic (SC:

suspension concentrate), hé phan tan dau (OD: oil dispersion) va dang bot.

5. Phuong phép theo diém bat ky trong s6 cac diém tur 1-2, trong do ché pham nay
la & dang ran, va trong d6 Bacillus amyloliquefaciens FCC1256 ¢6 trong ché pham
nay & nong do tir 1,0x10° CFU/g dén 1,0x10'"* CFU/g.

0. Phuong phép theo diém bat ky trong sé cac diém tir 1 dén 2 va 5, trong do ché
pham nay la ¢ dang ché pham rdn duoc chon tir bot co thé bam bui (DP: dustable
powder), hat phén tan trong nudc (WG: water-dispersible granule) va bot c6 thé thdm
u6t (WP: wettable powder).

7. Phuong phép theo diém bat ky trong sé cac didm néu trén, trong do ché pham
nay dugc dung voi lugng nam trong khoang tur 4,0x10° CFU/ha dén 4,0x10" CFU/ha.

8. Phuong phap theo diém bat k¥ trong s cac diém néu trén, trong do (cac) sinh
vit gdy bénh thuc vat dugc chon tu nhom bao gdm Botrytis cinerea, Botrytis
squaomas, Fusarium graminearum, Fusarium oxysporum, Fusarium viguliforme,
Phytophthora infestans, Phytophthora parasitica, Phytophthora sojae, Phytophthora
capsici, Phytophthora cinnamon, Phytophthora fragariae, Phytophthora ramorum,

Phytophthora  palmivara, —Phytophthora nicotianae, Sclerotinia  sclerotiorum,
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Sclerotinia minor, Sclerotinia homeocarpa, Aspergillus Favus, Pseudomonas syringae
pv. Tomato, Erwinia amylovara, Rhizoctonia solani, Xanthomonas euvesicaloria, va

két hop bét ky ctia chung.

9. Phuong phép theo diém bat ky trong s& cac diém néu trén, trong do thuc vat
duoc chon tir cac cdy hat tiéu, cdy dua chudt, cdy tao, cdy mang tdy, cdy mong, cdy
chudi, cay cam quit, cdy kiwi, cdy dua, cdy dao, cay 1&, cay dua, cdy budi chum, cay
luu, cay can tdy, cdy hanh, ciy toi, cdy nho, ciy toi tdy, cdy he tay, cay he, cay bong
cai xanh, ciy bap cai, cdy sup lo, cay bau bi, cdy ca chua, cdy khoai tdy, ciy lua mi,

cay lua va cdy déau tuong.

10.  Phuong phép theo diém bat ky trong s cac diém néu trén, trong do ché pham
ndy chira iturin va fengycin véi ty 1€ khéi luong tuong dbi nam trong khoang tur
1,3:1,0 dén 3.0:1,0.

11.  Phuong phap theo diém bat ky trong sé cac diém néu trén, trong d6 ché pham
nay con bao gdm moi truong pha ché thich hop cho nong nghiép gdm chit mang thich

hop, chit hoat dong bé mat, va tuy chon la chat dém.
12.  Ché pham nong nghiép bao gbdm:
a) Bacillus amyloliquefaciens FCC1256 dugc luu gitr vai s6 ATCC PTA-122162, va

b) mdi truong pha ché thich hgp cho ndng nghiép chira chit mang thich hop, chat hoat

dong bé mat, va tuy chon la chat dém.

13.  Ché pham theo diém 12, trong d6 ché phdm nay chira iturin va fengycin voi ty

1é khéi luong tuong d6i ndm trong khoang tur 1,3:1,0 dén 3,0:1,0.

14, Ché pham theo diém bat ky trong sé cac diém tir 12 dén 13, trong do ché pham
nay la ché phdm dugc chon tur huyén phu, huyén phtt ddm dac (SC: suspension
concentrate), h¢ phan tan dau (OD: oil dispersion), dang bot, bot ¢o thé bam bui (DP:
dustable powder), hat phan tan trong nudc (WG: water-dispersible granule) va bot co

thé thAm udt (WP: wettable powder).

15.  Ché pham dam dic cho ché pham ndng nghiép, trong do ché pham dam dac

nay bao gdm:

a) Bacillus amyloliquefaciens FCC1256 dugc luu giit voi s& ATCC PTA-122162, va

-35-



41670

b) méi truong pha ché thich hop cho ndng nghiép chtra chat mang thich hop, chét hoat

dong bé mit, va tuy chon 1a chat dém.

16.  Ché pham dam dic theo diém 15, trong do ché phdm nay ¢ dang ché pham
dwoc chon tir huyén phu dam dic (SC hodc SD), huyén phu thé tich cuc thap (SU:
ultra-low volume suspension), huyén phu xt ly hat gidng (FS: seed treatment
suspension), hé phéan tan dau (OD: oil dispersion), thudc nhdo (PA: paste), gel (GD),
hat phan tan trong nudc (WG: water-dispersible granule), bot ¢ thé bam bui (DP:
dustable powder), vién nén phan tan trong nudc (WT: water-dispersible tablet), bot
phén tén trong nudc dé tao bot nhao xur 1y (WS: water-dispersible powders for slurry
treatment) va bt co thé thAm udt (WP: wettable powder).

17.  Ché pham dam dic theo diém bat ky trong s cac diém 15 va 16, chira iturin va

fengycin voi ty 1€ khéi luong twong ddi nam trong khoang tir 1,3:1,0 dén 3,0:1,0.
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Fig. 2

-38-






