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Tom tit:

Hiéu trng ciia ché pham nano bac tao bing phwong phap chiéu xa gamma phdi tron véi kém-EDTA téi nAm Puccinia
spp. giy bénh gi sat (bénh céc) & cAy hoa ciic ciing nhw khé niing sinh truéng ciia cAy di dwoc khao sat ¢ diéu kién
in vitro va diéu kién nha kinh. Két qua cho théy, nim Puccinia spp. rit nhay cam véi ché phim nano bac phéi tron

véi kém-EDTA, n(“)ng dd (3 mg Ag-20 mg Zn/l) {rc ché hoan toan sy giy bénh cﬁa nim trén ciy hoa ciic. Phun ché
pham nano bac ph01 tron véi kEm-EDTA lam giam 100% ty 1€ bénh gi sat do nim Puccinia spp. gy ra va lam cho
ciy hoa cic sinh truéng tot hon. Nghlen cliru mé ra hlro’ng ung dung méi, st dung ché pham nano bac-kém-EDTA
thay thé cho cac loai thudc héa hoc aé phong bénh gi sit cho ciy hoa cuc Da Lat.

T khoa: Bénh coc, bénh gi sdt, cdy hoa cuc, kém-EDTA, nano bac, Puccinia spp.

Chi s6 phén loai: 2.9

Mé dau

Bénh gi sit (bénh coc) la mot
trong nhitng bénh hai chinh trén
cdy hoa clc, nguyén nhan la do
ndm Puccinia chrysanthemi va
Puccinia horiana giy ra. Bénh gi sat
anh huong dén kha ning quang hop
cia cdy, do d6 lam giam ning suét
cling nhu chat lwong hoa [1-4]. Hién
tai, nhiéu loai thudc bao vé thuc vat
nhu Daconil, Nativo... da dugc su
dung dé diét trr loai ndm bénh nay
[5] nhung hiéu qua phong trir van con
han ché, gdy 6 nhiém mdi truong va
dac biét gia thanh cta ching kha cao.
Nano bac ché tao bang phuwong phap
chiéu xa gamma da dugc nghién ctru
g dung dé phong trir vi rit, vi khuan
va vi ndm gy hai [6]. Nhiéu nghién
ctru da chuing minh tinh hiéu qua cta
nano bac trong phong trur bénh cho cay
trong [6, 7]. Tuy nhién, phdi tron nano
bac v6i mot vai nguyén té dinh dudng
dé tao ra ché pham c6 kha ning phong
trir bénh, ting kha nang sinh trudng

cho cay hién van chua duoc cong bo.
Vi ly do d6, nghién ctru nay duoc thuc
hién nhiam khao sat kha ning wc ché
nam Puccinia spp. giy bénh gi sat trén
cdy hoa cuc ciia ché pham nano bac tao
bang phuong phap chiéu xa phdi trén
v6i k€m-EDTA cling nhu danh gia sy
sinh trudng cia cdy hoa cuc ba Lat
dugc xir 1y bang ché pham nay.

Noi dung nghién cuu
Déi twong

- Céc hoa chat duge sir dung dé diéu
ché ché pham nano bac phdi tron véi
kém 1a bac nitrat (AgNO,), chitosan,
axit acetic (CH,COOH), ammonium
hydroxid (NH,OH) va Zn-EDTA.

- Chung vi ndm Puccinia spp. sit
dung trong thuc nghiém la chung vi
nam gy bénh gi sat, dwoc nhan nudi
truc tiép trén cay hoa ctic tai vuon thyc
nghiém, Trung tam Cong nghé Burc xa,
Vién Nghién ctru hat nhan.
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trong thyc nghiém dugc nhan giéng
bang phuong phap gidm canh tai Lang
hoa Ha Bong, Da Lat, Lam Dong.

Phuwong phap

- Nano bac dugc diéu ché béng
phuong phép chiéu xa gamma Co-60:
Dung dich 2,5 mM AgNO, dugc chiéu
xa trén ngudon gamma Co-60 (GC-
5000) v6i liéu xa 12 kGy, suat lidu 2,3
kGy/gio. Dung dich nano bac st dung
trong thuc nghiém c6 cac dac trung
sau: Hat nano bac c6 kich thudce trung
binh 10 nm, ham lugng bac trong dung
dich 0,25 mg/ml.

- Zn-EDTA duoc phéi tron  voi
dung dich nano bac tao ché pham nano
Ag-Zn.EDTA.

- Panh gia hi¢u qua khang nim
Puccinia spp. cua ché phim nano Ag-
Zn.EDTA trong diéu kién phong thi
nghiém (in vitro): Nam Puccinia spp.
duoc nhan nudi trén 1a cic; 1a cac da
nhiém ndm gi sit dugc nhing vao
dung dich nano Ag-Zn.EDTA v6i ham
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Abstract:

Antifungal effects of nano-silver synthesized by gamma radiation in
combination with zinc-EDTA on Puccinia spp., the causal agent of the
chrysanthemum white rust disease, were investigated. The effect of nano-
silver in combination with zinc-EDTA on the growth of chrysanthemum plant
and the chrysanthemum white rust control was experimented in vitro and
under greenhouse condition. The results showed that nano-silver with zinc-
EDTA strongly inhibited the chrysanthemum white rust causal pathogen
Puccini spp. When nano-silver with zinc-EDTA was applied as a fungicide,
the chrysanthemum white rust incidence in chrysanthemum reduced by
100%, and growth parameters of chrysanthemum plants significantly
increased as compared to the corresponding control. The objective of
this study was to evaluate the effect of nano-silver synthesized by gamma
radiation in combination with zinc-EDTA on the chrysanthemum plant
growth promotion and control of the chrysanthemum white rust disease in
chrysanthemum.

Keywords: Antifungal, chrysanthemum, chrysanthemum white rust, nano-
silver, Puccinia spp., zinc-EDTA.

Classification number: 2.9

luong Ag-Zn (mg/ml) khac nhau: 0-0
(mg/ml); 1-20 (mg/ml); 3-20 (mg/ml);
5-20 (mg/ml) va 10-20 (mg/ml). Sau
do, 1a ctc duge nuoi u trén gia thé vai
¢6 d6 4m 100% & nhiét do 25°C. Hiéu
qua khang ndm Puccinia spp. cua
dung dich Ag-Zn. EDTA dugc danh gia
bang phuong phap dém sb ndt gi sat
(mun coc) trén 14 cic sau 10 ngay xu
1y ché pham.

- Panh gia hiéu qua khang nim
Puccinia spp. cua ché pham nano Ag-
Zn.EDTA trén cdy hoa cuc trong diéu
kién nha kinh (ngoai dong rudng):
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+ Thuc nghiém 1: Phun bao ti nam
Puccinia spp. 1én cay hoa clc, 0 vao
budng 4m khoang 3 ngay. Sau khi mam
bénh xuit hién & mat dudi ciia 14, ché
phim nano Ag-Zn.EDTA dugc phun
v6i ham lugng bac-kém theo tung 16

3 5
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thuc nghiém nhu sau: Lol (phun Ag
I ppm-Zn 20 ppm), 16 2 (phun Ag 3
ppm-Zn 20 ppm), 16 3 (phun Ag 5 ppm-
Zn 20 ppm), 16 4 (phun Ag 0 ppm-Zn
20 ppm), 16 5 (phun thudc Daconil, 1
ml/l), 16 6 (phun nudc). Theo doi, xac
dinh ndng d6 ché pham thich hop ¢
kha nang e ché nim Puccinia spp.

+ Thyc nghiém 2: Phun bao tu nam
Puccinia spp. 1én cay hoa ctc va phun
ché phdm nano Ag-Zn vdi lidu lugng
gay uc ché bénh da dugc chon & thuc
nghiém trude, sau d6 u vao budng 4m
3 ngay; céc 16 thuc nghiém dugc phun
nhu sau: L6 7 phun ché pham nano Ag-
Zn.EDTA; 16 8 phun thudc Daconil (1
ml/l); 16 9 phun Zn-EDTA (20 mg/l);
16 10 (khong gdy nhiém bénh, phun
ché pham nano Ag-Zn.EDTA).

+ Thuc nghiém 3: Khong gay
nhiém bénh gi sit, phun ché phdm vai
lidu luong gy tc ché bénh gi sit da
duogc chon ¢ thi nghiém trudc. Lo A
(cay hoa clic khong gy nhiém, phun
nu’oc) 16 B (cay hoa cuc khong gay
nhiém, phun ché pham nano Ag-Zn.
EDTA); 16 C (cay hoa ctc khong gay
nhiém, phun thudc Daconil 1 ml/I).

- Pém sb nbt gi sat trén 14 cic bi
bénh (ndt gi sit bi chét va ndt gi sit
khong phat trién) va so sanh véi s ndt
gi sit o la ctic khong xir 1y ché pham.
Céc chi s6 sinh truong ctia cay hoa ctic
nhu chiéu cao cay, sb 14, kich thude
la... cling dugc danh gia o tit ca cac
16 thi nghi¢m.

- Xt Iy s6 lidu: Str dung phan mém
Excel 2013 dé phén tich va tong hop
cac s6 lidu thu thap duogc tr cac 16 thi
nghiém. Ding phan mém SPSS 16.0
dé xur 1y thong ke.

Hinh 1. Nudi 6 14 cic b| bénh nidm céc trong diéu kién phong thi nghiém.
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Két qua va thao luan

Anh hwéng ciia ché phim nano
Ag-Zn.EDTA Ién nim Puccinia spp-
gdy bénh gi sdt trén ld ciic trong diéu
kién phong thi nghiém

Két qua & bang 1 cho thiy ndm
Puccinia spp. bi rc ché phat trién sau
10 ngay xtr 1y ché pham. S6 mun coc
bi chét 77,8% khi xir Iy voi lidu luong
1-20 (Ag-Zn) mg/1. O lidu lugng (Ag-
Zn) cao hon s6 mun coc bi tre ché hoan
toan (100%).

Tuy nhién khi xir Iy 14 ctc bang
ché phiam nano Ag-Zn.EDTA vé6i ham
luong 10-20 (Ag-Zn) mg/l giy ton
thuong 16p t& bao biéu bi va lam cho
sic to 14 bi bién d6i. O ham lugng 3-20
(Ag-Zn) mg/l khong anh huong dén té
bao va sic t6 14 (hinh 2).

Anh hwong ciia ché phim nano
Ag-Zn.EDTA lén ndm Puccinia spp.
gdy bénh gi sdt trén cdy hoa cuc tro“ng
trong nha kinh

Khdo sat sw anh hieong cia ché
phiam nano Ag-Zn.EDTA [én ndm
Puccinia spp. dwoc gdy nhiém truc
tiép trén cdy hoa ciic trong trong diéu
kién nha kinh (phun ché pham khi bénh
gi sdt bdt dau xudt hién ¢ 14):

O phin thyc nghiém nay, cay
hoa clic dugc gdy nhim bénh bing
cach phun dich sinh khéi bao tir nAm
Puccinia spp. 1&€n cdy hoa cuc. Sau
8 ngay gay nhiém khi mam bénh bat
dau xuét hién & 14, cay hoa cuc dugc
phun ché phém nano Ag-Zn.EDTA voi
lidu lwong bac-kém c6 trong dung dich
nhu miéu ta trong phan phuong phap.
Két qua thyc nghiém dugc minh hoa
0 hinh 3.

Hinh 3 cho thy 16 thi nghiém xu
1y bang nude sé mun coc xuat hién sau
40 ngay gay nhiém la 8,33 mun coc/
14; 16 thi nghiém xr 1y bang dung dich
Zn-EDTA s6 mun coc trén 14 1a 0,99
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Bang 1. Anh hudng ciia ch& phdm nano Ag-Zn.EDTA lén sy phat trién cia nAm
Puccinia spp. gay bénh gi sit trén cay hoa cic (sau 10 ngay x ly).

Nong dd S6 mun céc trude S6 mun céc chét % s6 mun coc bi
Ag-Zn (mg/l) xwr ly sau xir ly tre che
0-0 75,0 00,0 00,0¢
1-20 72,0 56,0 77,8°
3-20 73,0 73,0 100,0°
5-20 72,0 72,0 100,0*
10-20 74,0 74,0 100,0*

Ghi chi: Trong cling mot cot cac gia tri co cac chi cai a,b,c theo sau chi su khac biét ¢6 y nghia

théng ke (P < 0,05).

(A)-1 ndm coc sau x& 1y bang ché& pham
nanoAg(3mg/1)-Zn(20mg/l)
(A)-2 ndm coc sau xU ly bang nudc

(B)-1 n&m coc sau x{ ly bing ch& phdm
nanoAg(10mg/1)-Zn(20mg/I)
(B)-2 nadm coc sau x{ ly biang nudc

Hinh 2. Anh huéng ciia ch& phdm nano Ag-Zn.EDTA lén sy phat trién ctia

ndm gi sit (ndm cdc) trén 14 cic.
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Hinh 3. Su phat trién ctia nam gi sit Puccinia spp. trén cay hoa ciic sau khi

xGi ly ch& pham nano Ag-Zn.EDTA.

mun céc/ld. O cac 16 thyc nghiém xir
Iy bang dung dich nano Ag-Zn.EDTA
(16 2 va 16 3) tuong Ung véi ndng
do6 Ag 3 mg/l va 5 mg/l, sé mun coc
xuét hién trén 14 sau 40 ngay xir 1y 1a
0,26 mun coc/la va 0,14 mun coc/la.
Két qua thu dugc ching t6 hai 16 thi
nghiém nay c6 hiéu ting twong duong.
L6 5 xir Iy thudc Daconil ¢6 hiéu tng
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tuong duong véi 16 3. Lo 1 cho hi¢u
qua thép hon, s& mun coc xuat hién la
0,71 myn coc/la sau 40 ngay xu 1y.
Khdo sdt sw anh hieong ciia ché
phdm nano Ag-Zn.EDTA [én su sinh

truong cua cdy hoa cuc trong trong
diéu kién nha kinh:

Két qua khao sat anh huong ciia ché



pham nano Ag-Zn.EDTA 1én chiéu cao
cua cay hoa cic dugc thé hién ¢ hinh 4.
Sau 40 ngay nudi trong trong nha kinh,
cdy hoa cuc ¢ 16 thi nghiém bang dung
dich Zn-EDTA c6 chiéu cao cdy trung
binh 14 61,0 cm; 16 xtr 1y bang nude cd
chiu cao thap nhat (48,60 cm), con 16
1 (Ag 1 mg-Zn 20 mg/l) va 16 2 (Ag 3
mg-Zn 20 mg/1) thi gia tri nay 1a 56,07
cm va 53,40 cm. O 16 3 (Ag 5 mg/l-Zn
20 mg/l) cdy co6 chiéu cao trung binh
1a 49,13 cm, twong duong vdi chiéu
cao cdy 610 6 (xir 1y bang nudc). Nhu
vay, Zn.EDTA c6 tac dung lam cho
cdy hoa cuc sinh truong tét hon. So
sanh cay hoa ctic xir Iy bang dung dich
nano Ag-Zn.EDTA (Ag 5 mg/l-Zn 20
mg/l) véi cay hoa clic xir Iy bang dung
dich nano Ag khong c6 Zn.EDTA (Ag
5 mg/l) thi chiéu cao ctia ciy hoa cuc
xt ly khong c6 Zn.EDTA giam, lun,
1a nho (sb liéu khong trinh bay trong
bai bao nay). Nhu vay, cay hoa cuc sau
khi xir Iy bang ché phdm nano Ag-Zn.
EDTA v6i ham lugng (Ag 5 mg/l-Zn
20 mg/1) khong anh huong dén sy phat
trién chiéu cao ciia cdy ma con c6 hiéu
(g trc ché manh sy phét trién ciia nam
Puccinia spp.

Khdo sat sw dnh huong ciia ché
phiam nano Ag-Zn.EDTA [én ndm
Puccinia spp. dwoc gdy nhiém truc
tiép trén cdy hoa ciic trong trong diéu
kién nha kinh (phun ché pham sau khi
gdy nhiém bao tir nam, mun céc chia
xudt hién):

Két qua thyc nghiém phun ché
pham sau khi gay nhiém bao tir ndm
1én cay hoa ciic dugc thé hién & hinh 5.
Sau 8 ngay phun ché phiam nano Ag-
Zn.EDTA véi ham luong 3-20 (Ag-
Zn) mg/l, bao tir nAm bj tc ché khong
nay mam phat trién thanh mun céc;
con & 16 thyc nghiém phun bang dung
dich Zn.EDTA thi bao tu Puccinia spp.
nay mam tao s6 mun coc trén 14 0,02
mun coc/la. Nhu vay thuc nghiém nay
cho thay ché phiam nano Ag-Zn.EDTA

TAP CHI

HOAHOC |/,
ONG NGHE ||{ Nam 00(1) 1.2018

Khoa hoc Ky thuat va Céng nghé n—

B 8 ngay
m 16 ngiy

B Mngiy
m 32ngay

B 40 ngiy

LsTNI  LoTN?  LsTN3  LoTN4 L&TNS L3 TNG

Hinh 4. Sy phat trién chiéu cao ctia cay hoa ciic sau xii ly ch& pham nano
Ag-Zn.EDTA.
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Hinh 5. Su phat trién clia nAm Puccinia spp. trén cay hoa ciic sau khi gay
nhiém va phun ch& pham nano Ag-Zn.EDTA.
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Hinh 6. Su phat trién clia nAm gi sit Puccinia spp. trén cay hoa ctic dugc phun
ch& pham nano Ag-Zn.EDTA.
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c6 kha ning uc ché sy ndy mam bao
tr, ngan can sy lay lan bao tir nam
Puccinia spp. gay hai cho cay hoa ctc.

Khdo sat hiéu ung phong bénh
ndm gi sat Puccinia spp. ¢ cdy hoa ciic
bang ché pham nano Ag-Zn.EDTA:

Trong thyc nghiém nay cay hoa
clic duge phun ché pham nano Ag-Zn.
EDTA dé danh gia hiéu tng phong
bénh. L6 A (khong phun ché phim
nano Ag-Zn.EDTA, phun nuéc); 16 B
(phun ché phdm nano Ag-ZnEDTA);
16 C (phun thubc Daconil 1 ml/l). Két
qua duoc minh hoa ¢ hinh 6 cho thiy
cdy hoa ctic dugc phun ché phim nano
Ag-Zn.EDTA thi bénh gi sat khong
xuét hién, cay hoa cuc sinh trudng tdt.
Cay khong phun ché pham nano Ag-
Zn.EDTA bénh gi sit phat trién manh.
Nhu vdy, c6 thé sit dung ché phim nay
thay cho thu6c Daconil dé phong bénh
gi sit cho cay hoa ciic.

Ve a
Ket luan

Ché phdm nano Ag tao bang
phuong phap chiéu xa gamma phdi
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tron voi Zn-EDTA 1a ché phdm co
hiéu qua trong phong va tri bénh gi sat
(bénh coc) & cay hoa cuc. Ché phim
khong nhiing khong lam anh hudng
dén kha ning sinh truéng cua ciy hoa
ma con giup sinh trudéng manh hon.
Nghién ctru cho thay ché phim nano
Ag-Zn.EDTA c6 kha ning thay thé
cho mét vai loai thubc héa hoc nhu
Daconil, Nativo, Macozeb... dang st
dung hi¢n nay.
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