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Abstract

Fungal diseases of fruit and fruit drop directly affect the yield on orange trees. This study evaluated the
antifungal activity of silver and copper nanoparticles against fruit drop caused by two species of Colletotrichum
gloeosporioides and Phytophthora spp. in small plot trial. The results showed that silver and copper nanopatrticles
at a concentration of 25ppm, effective for preventing disease caused by C. gloeosporioides reached 69,22% and
Phytophthora spp. reached 67,28%. When treated 3 times at stable fruiting times (March to April), in the rainy
season (June to July) and the fruits turn to ripe (September to October), silver and copper nanoparticles give
77,23% control against the disease caused by C. gloeosporioides and Phytophthora spp. reached 76,55%. At the
same time, residue analysis showed that the content of silver and copper metals did not exist on the peel after 3

days of spray.
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1. DAT VAN BE

Cam quyt la mét trong nhirng loai cay an qua
dac san cua Viét Nam badi gia tri dinh dwéng va
kinh t& cao. Trong nhitng ndm gan day, dién tich
tréng cam & nwéc ta dwoc cha trong phat trién
cam dwoc xem nhw 1a mot gidi phap trong

1. Vién Bédo vé thwe vat - Vién KHNN ViétNam

2. Vién Cong nghé Mbi trwong - Vién Han lam KHCN
Viét Nam

3. Vién Cong nghé sinh hoc - Vién Hanlam KHCN
ViétNam

chuyén dich co chdu cay trdbng & nhiéu dia
phwong. Nhiéu gibng cam dac san dwoc Cuc
S& hivu tri tué (B& KHCN) cap Chirng nhan Chi
dan dia ly (CDBL) nhw Cam Sanh Ha Giang,
Tuyén Quang.

Trong nhitng ndm gan day dién tich tréng
cam dang ding tredc nguy co suy giam do thiét
hai nang suét, chat lwong bdi bénh théi, rung
qua. Trén thé gidi, tac nhan gay ra bénh nay da
dwoc ghi nhan Ia do hai loai nAm Colletotrichum
gloeosporioides (Kaur et al. 2007) va
Phytophthora spp. (Graham et al. 1998; Zitko va
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Timmer, 1994). M6t Nghién ctu clta Nguyén
Bich Ngoc va cong sy (2018) da xac dinh hai loai
ném la tac nhan moét sé bénh nhu than thw, théi
nau déng th&i gay bénh rung, thdi qua hang loat
trén cam trén cam.

Trén thé gioi, d& phong trir bénh do ndm gay
ra trén cay trébng céng nghé nano da, dang
dwoc nghién cu, wng dung va gianh duwoc nhiéu
thanh twu. Dung dich nano bac c6 hoat tinh
khang nhiéu ndm gay hai trén cay trong nhw
Aspegillus niger, Aspergillus flavus,
Cladosporlum  cladosporlodes,  Rhizoctonia
bataticola, Sclerotium rolfssi, Alternaria
macrospora (Habeeb Khadri et al.,, 2013)
(Jolanta Pulit et al., 2013), nano déng c6 kich
thwéc hat tr 3 - 10 nm chéng lai cac loai ndm
gay bénh & cay tréng nhu Phoma destructiva,
Curvularia lunata, Alternaria alternata va
Fusarium oxysporum (Kanhed et al.,, 2014).
Theo tac gid Sahar M Ouda (2014) khi két hop
nano ddng v&i nano bac c6 kha nang kim ham va
diét hai loai nAm Uernaria alternata va Botrytis
cinere gay bénh trén nhiéu loai cay trong. St
dung céc vat liéu nano kim loai thay thé cac loai
thudc BVTV vira c6 tac dung trir ndm vira an
toan, than thién véi moi tredng.

Dé tiém can xu hwéng nghién clru trén thé
gi¢i, cac nghién ctru, danh gia hiéu lyc trtr bénh
rung, théi qud do ném Colletotrichum
gloeosporioides va Phytophthoara spp. clanano
hop kim bac ddng da dwoc thwe hién tai ving
trong cam Ham Yén Tuyén Quang.

2. VATLIEUVAPHQJONG PHAP NGHIEN CUPU
2.1 Pia diém nghién cu

- Vlng trébng cam Sanh, cam Vinh tai huyén
Ham Yén, Tuyén Quang

2.2 Vat liéu nghiénctru

- Nano hop kim bac ddng do Vién Céng nghé
méi trworng ché tao va cung cap. Ché pham co ty
& Ag/Cu la 30/1 va kich thw&c hat nano hop kim
trung binh la 49,7 nm.

2.3 Phagiong phap nghién ctru

2.3.1. Péanh gia hiéu qua cda néng dé nano
hop kim bac déng déi véi bénh rung qua, thoi
qud do ndm C. gloeosporioides va
Phytophthora spp. trén cam & quy md dién hep
ngoai déng rudng.

Cong thdre thi nghiém

CT1 | Score 250EC CT4 | Nano Hop kim loai bac déng 20ppm
CT2 Ridomil gold 68WP CT5 | Nano Hop kim loai bac déng 15ppm
CT3 | Nano Hop kim loai bac déng 25ppm CT6 | Bbi chirng khdng xtr ly

Tién hanh thi nghiém: trén vwdn cam sanh 9
nam tudi tai huyén Ham Yén, Tuyén Quang. Thi
nghiém dién hep bé tri hoan toan ngau nhién, 3
l&n nhéc lai, mdi 1an nhéc 5 cay. X& ly vao giai
doan qua chuyén sang chin, phun 2 1an. mdi lan
céach nhau 15 ngay. Theo d&i TLB (%), CSB (%),

hiéu qua phong trtv (%).

2.3.2. Danh gia hiéu qua cta thoi didm xc Iy
nano hop kim bac déng déi véi bénh rung qua,
thdi qué do ndm Colletotrichum va Phytophthora
spp. trén cam & quy mo dién hep

Cong thire thi nghiém

CT1 | X ly Nano hop kim Bac déng 25 ppm 1 dot CT4 | Thudc BVTV
CT2 | X ly Nano hop kim Bac dong 25 ppm 2 dot
CT3 | X ly Nano hop kim Bac ddng 25 ppm 3 dot CT5 | Béi chirng khéng xt ly

Tién hanh thi nghiém: Thi nghiém dwoc tién
hanh trén vwdn cam sanh 9 nam tudi dbi véi ndm
Colletrotrichum gloeosporioides va trén vuwdn
cam Vinh 5 nam tudi déi véi nAm Phytophthora
spp. tai huyén Ham Yén huyén Ham Yén, tinh
Tuyén Quang. Thi nghiém dién hep bd tri hoan
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toan ngau nhién, 3 14n nhac lai, mbi lan nhéc 5
cay va dwoc xt ly nhw sau:

X& ly 1 dot: Phun ché phdm nano vao giai
doan quéa chuyén sang chin (Thang 9-10). Phun
2 lan cach nhau 15 ngay.

X& ly 2 dot: Phun ché phdm nano vao giai
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doan mua mwa (T6-7) va giai doan qua chuyén
sang chin (T9-10). Méi do't phun 2 1an cach nhau
15 ngay.

X ly 3 dot : Phun ché phdm nano giai doan
dau qua 6n dinh (T3-4), giai doan mua mwa (T6-
7) va giai doan quéa chuyén sang chin. Méi dot
phun 2 14n cach nhau 15 ngay.

Phun thuéc BVTV theo khuyén céo.

Theo dbi TLB (%), CSB (%), hiéu qua phong
trr (%).

2.3.3. Xac dinh thoi gian cach ly cda Nano
hop kim Bac dbng déi véi bénh rung qua, théi
qud do ndm C. gloeosporioides va Phytophthora
spp. trén cam & quy mo dién hep

Sé gua bi bénh

Thi nghiém dwoc tién hanh trén vuwdn cam
sanh 9 nadm tudi tai Ham Yén — Tuyén Quang,
ché phdm nano dwoc x& ly & néng dd 25 ppm,
x& ly 3 dot vao céc thoi diém giai doan dau qua
4n dinh (T3-4), giai doan mua mwa (T6-7) va giai
doan qua chuyén sang chin (T9-10), méi dot
phun 2 1an cach nhau 15 ngay. Theo d&i ham
lwgng kim loai bac sau x& ly lan cubi 3, 5, 7
ngay. Mau dwoc phan tich theo phwong phap
thi NIFC.03.M.45(ICP-MS) tai Vién Kiém nghiém
an toan vé sinh thwc phdm Quéc gia, B Y té.

2.4 Phaiong phap xt ly sé liéu

Chi tiéu theo d6i: Ty I& bénh va chi sé bénh

+ Ty 18 bénh (%) = —=od ‘ x 100
Tong sb qua diéu tra
+ Chi s6 bénh: CSB(%) = 2 (nxv,) 100
k xn
Trong dé: T (ni x vi) la téng tich sb cay bj bénh Cép bénh (Theo QCVN 01-119-2012-
voi tri s6 cap bénh twong tng, k 1a tri s6 cAp  BNNPTNT)
bénh cao nhét, n la téng sbé cay theoddi.
Cép bénh Dién tich qua bj bénh Cép bénh Dién tich qua bi bénh
1 1- 10% 7 >40-80%
3 >10-20% 5 > 80% (Qua rung)
5 >20-40%

Tinh hiéu qua trc ché cta nano hop kim: hiéu qua ctia ché pham theo céng thirc Henderson-Tilton

TaxCb
Hiéu lwc (%) = (1 ---------------

Thb x Ca)
Trong do:

Ta : CSB & cong thirc ché phdm nano (thuéc BVTV) sau xi ly

Th: CSB & cong thic ché phdm nano (thuéc BVTV) truée xav ly
Ca: CSB & cong thire déi chimg sau xdvly
Cb: CSB & cong thire déi chirng trwdc xiv ly

Céc sb liéu dwoc xtir ly bang phan mém IRRISTAT 5.0 va EXCEL 2013

3. KET QUA VA THAO LUAN

3.1‘ Hiéu’ lwc cha n(‘)ng doé nano,hc_rp kim
bac dong doi v&i bénh rung qua, thoi qua do
nam trén cam

3.1.1. Hiéu luc cda ndéng dé nano hop kim
bac déng déi véi bénh rung qua, théi qué do ndm
C. gloeosporioides trén cam

Thi nghiém dwoc tién hanh trén vuon cay
cam sanh 9 nam tudi, trong giai doan thu qua én
dinh tai Tuyén Quang, thi nghiém gdm 6 céng
thiec. Nong d6 nano Hop kim Bac ddng x& ly:
25ppm, 20ppm va 15ppm. Phun thubc 14n mét
24/9/2018, dwoc phun 2 1an cach nhau 15 ngay,
vao thoi diém qua bat dau chuyén sang chin
(T9-10).
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Bang 1. Hiéu lwc cta ndng dd nano hop kim bac déng véi bénh théi, rung qua do ndm
C. gloeosporioides gay ra trén cam (Tuyén Quang, 2018)

Thei diém theo doi
cong Trwde xir I Sau xu" ly 15 Sau xui ly 30 Sau x@r Iy 45 ngay Hlel.{ qua
thire ngay ngay phong
TLB CsB TLB CsB TLB CsB TLB CSB TLRQ trir (%)
(%0) (%) (%) (%) (%) (%) (%) (%)
CT1 15,0 34| 155 3,8| 19,0 4,9 21,0 7,2 3,5 72,35ab
CT2 15,5 39| 175 4,7 20,0 6,0 22,0 6,9 1,5 76,90a
CT3 17,0 42| 16,5 4,1 20,5 5,2 21,5 9,9 6,0 69,22b
CT4 16,5 30| 17,5 4,7 235 6,1 23,5 9,3 55 59,53c
CT5 18,0 35| 19,0 51| 245 6,8 26,5 13,3 9,5 50,38d
CT6 16,0 4,4 | 20,5 56| 34,5 9,6 42,5 33,7 29,5 -
CV (%) - - - - - - - - - 7,7

Ghi chi: TLB: Ty 1é bénh; CSB: Chisé bénh; TLRQ: Ty Ié rung qua *cac chi khac nhau trong cung

mot cét chi sw sai khac c6 y nghia véi P <0,05
CT1 Score 250EC (Difenoconazole)

CT2
CT3 Nano hop kim bac ddng 25ppm

Nano hop kim bac déng c6 hiéu qua phong trt
ndm C. gloeosporioides gay théi, rung qua trén
cam. Tuy nhién cong thirc x& ly nano hgp kim bac
ddng 25 ppm cho hiéu qua phong trir kha cao nhat
dat 69,22% thap hon thuéc héa hoc Score 250EC
72,35% va Ridomil gold 68WP (76,90%) khi so
sanh théng ké. Thap hon khi x& Iy ché phdm nano
hop kim bac ddng 20ppm va 15ppm cho hiéu qua
lan Iwot la 59,53% va 50,38%.

Ridomil gold 68WP (Mancozeb + metalaxyl) CT5

CT4 Nano hop kim bac déng 20ppm

Nano hop kim bac déng 15ppm

CTé6 DBéi chirng khéng xw ly

3.1.2. Hiéu lyc cha ndéng d6 nano hop kim
bac déng déi v&i bénh rung qua, thdi qua do ndm
Phytophthora spp. trén cam & quy mé dién hep

Thi nghiém dwoc tién hanh trén vwon cay cam
sanh 9 nam tudi, trong gia doan qua 6n dinh tai
Tuyén Quang, thi nghiém gém 6 cdng thirc. Nong
dé Nano hop kim bac ddng ndng dé xt ly: 25ppm,
20ppm va 15ppm. Phun lan 1 ngay 24/9/2018,
phun 2 Ian cach nhau 15 ngay (bang 2).

Bang 2. Hiéu lwc ctiia néng dd nano hop kim bac ddng vé&i bénh thdi,
rung qua do nAm Phytophthora spp. gay ra trén cam (Tuyén Quang, 2018)

Thoi diém theo dbi
R L Sau xt ly Sau xt ly Lo . Hiéu qua
Coéng Trwdce xo ly . . Sau x ly 45 ngay N
the 15 ngay 30 ngay phong
e
TLB | CSB TLB CSB | TLB | CSB CSB trie (%)
TLB (%) TLRQ
(%) (%) (%) (%) (%) (%) (%)
CT1 6,5 2,1 8,5 2,4 13,0 3,2 15,0 8,2 6,0 70,82b
CT2 6,0 2,2 6,5 2,3 9,5 2,9 10,0 5,3 3,5 78,36a
CT3 8,0 2,4 7,5 2,5 11,5 3,0 13,0 9,9 6,5 67,28bc
CT4 7,5 2,8 9,0 3,2 13,5 3,6 16,0 7,7 55 64,37c
CT5 8,0 2,3 10,5 3,4 17,0 4,2 21,0 12,1 9,5 52,02d
CT6 7,0 2,6 14,5 7,2 25,0 7,2 34,5 31,7 29,5 -
CV (%) - - - - - - - - - 8,6
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Ghi chG: TLB: Ty Ié bénh; CSB: Chisé bénh; TLRQ: Ty 1é rung qua *cac chir khac nhau trong cling

mot cét chi sy sai khac co6 y nghia véi P <0,05

CT1l Score 250EC (Difenoconazole)
CT2 Ridomil gold 68WP (Mancozeb + metalaxyl) CT5
CT3 Nano hop kim bac ddng 25ppm

Nano hop kim bac déng cé hiéu qua phong
trlr nAm Phytophthora spp. gay thdi, rung qua
trén cam. Tuy nhién céng thrc x& ly nano hop
kim bac déng 25 ppm cho hiéu qua phong tri
kha cao dat 67,28% nhwng thap hon khi phun
thubc héa hoc Ridomil gold 68WP 78,36% va
Score 250EC (70,82%). Phun ch& phadm nano
hop kim bac ddng 20ppm cho hiéu qua thap hon
dat 64,37%, thap nhét khi phun ché phdm & néng
do 15ppm cho hiéu qua phong trir la 52,02%.

3.2 Hiéu qua cta sé 1an va thoi diém x ly
nano hop kim bac ddng dbi véi bénh thdi, rung
qud do nadm C. gloeosporioides va
Phytophthoraspp. trén cam & quy mé dién hep

Nam C. gloeosporioides va Phytophthora
spp. gay hai & hau hét cac bd phan va giai
doan phat trién cla cay, dic biét 1a khi diéu

CT4 Nano hop kim bac déng 20ppm

Nano hop kim bac déng 15ppm
CTé6 Déi chirng khéng xw ly

kién thoi tiét mwa nhiéu, &m d6 cao va khi qua
chuyén sang chin. Trén déng rudéng ndm bénh
gay hién twong rung quad dwoc xac dinh bét
dau tlr thang 8 va kéo dai cho té&i khi thu
hoach. Viéc xac dinh chinh xac thdi diém va
cac dot x&r ly c6 dnh hwéng rat I&n dén hiéu
qua phong chéng bénh cta nano kim loai. Thi
nghiém xac dinh thoi diém va sd lan phun
dwoc b tri trén vedn cam Sanh va cam Vinh

9 ndm tudi dang cho thu hoach 6n dinh tai
Tuyén Quang. Néng d6 Nano kim lao bac
déng st dung la 25ppm la két qua tét nhat thu
dwoc tw thi nghiém trwéce (bang 3 va 4).

3.2.1. Hiéu qué cua sé lan va thoi diém xd ly
nano hop kim bac déng déi véi bénh théi, rung
qua do ndm C. gloeosporioides trén cam & quy
mo dién hep

Bang 3. Hiéu qua cla sb 1an x& ly nano hop kim bac déng véi bénh théi, rung qua do ndm
Colletotrichum gloeosporioides trén cam (Tuyén Quang, 2018)

Thoi diém theo dbi
~ L Sau x& ly 15 Sau xt ly 30 L . Hiéu qua
Coéng Trudce x ly . . Sau xr ly 45 ngay .
. ngay ngay phong
thire o
TLB | csB | TLB | csB | TLB | csB | TLB | csB TL qua trir (%)
(%) (%) (%) (%) (%) (%) (%) (%) rung/cay
CT1 4,5 1,6 5,5 2,6 10,5 4,1 14,5 7,6 10,0 65,64d
CT2 5,5 1,5 6,0 2,3 9,5 3,2 12,0 6,2 5,0 70,10c
CT3 4.5 1,6 5,5 2,0 8,0 2,6 11,5 51 5,0 77,23b
CT4 5,0 1,8 5,5 2,4 8,5 2,7 11,0 4,5 7,5 81,91a
CT5 5,5 1,7 10,5 4,2 18,5 14,8 25,9 23,5 27,5 -
CV (%) - - - - - - - - - 7.2

Ghi chu: cac ch@ khac nhau trong cung mét cét chi sw sai khac cé y nghia véi P < 0

CT1 X ly Nano hop kim bac déng 25 ppm 1 dot CT4 Dbi chirng Score 250EC
CT2 X ly Nano hgp kim bac déng 25 ppm 2 dot CT5 Déi chirng khdng xt ly
CT3 X ly Nano hop kim bac déng 25 ppm 3 dot
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X ly 1 dot: X ly ldc qua vao chin (T9-10); Xt ly 2 dot: X ly lic mua mwa (T6-7) va qua vao
chin (T9-10); X& ly 3 dot: X& ly lic dau qua én dinh (T3-4), mua mwa (T6-7) va qua vao chin

(T9-10)

Trén ddng rudng Nano hop kim bac ddng
déu c6 hiéu qua phong trir bénh thdi, rung qua
do ndm Colletotrichum gloeosporioides gay ra
trén cam. Két qua nghién ctu da chi ra rang
phun nano kim loai bac déng 3 dot dé& phong
chéng bénh tir ngay sau khi cam dau qua 6n
dinh cho t&i khi qua chin hiéu qua phong
chéng bénh dat t&i 77,23% trong khi chi phun
1 dot khi qua da bat dau chin hiéu qua phong
trie chi dat 65,64% (bang 3)

3.2.2. Hiéu qua cda sé lan va thoi diém x ly nano
hop kim bac déng déi véi bénh théi, rung qué do ndm
Phytophthora spp. trén cam & quy mé dién hep

DPé xac dinh dwoc sb lan va thoi diém x 1y
nano kim loai téi wu phong trtr nAm Phytophthora
spp. gay thdi rung qua, ching toi tién hanh x ly
nano kim loai & cac mc: xt ly 1 dot, 2 dot va 3
dot & cac thoi diém dau qua 6n dinh, mia mua
va khi qua chuyén sang chin. Thi nghiém duwoc b
tri trén vwdn cam Vinh 9 nam tudi dang cho thu
hoach én dinh tai TuyénQuang.

Bang 4. Hiéu qua cla sé 1an va thoi diém x& ly nano hop kim bac ddng véi bénh théi, rung
qua do ndm Phytophthora spp. trén cam (Tuyén Quang, 2018)

Thoi diém theo doi
- - Hia X
Codng Trwdc xir ly Sau Xuj ly 15 Sau Xuj ly 30 Sau xtr ly 45 ngay |<?u qu?
. ngay ngay phong trte
thire (%)
TLB CSB TLB CSB TLB CSB TLB CSB | TL qua
(%) (%) (%) (%) (%) (%) (%) (%) rung
CT1 2,5 0,7 3,5 2,6 7,5 3.4 9,5 5,6 7,5 61,38
CT2 2,5 0,6 4,0 2,1 6,5 3,0 8,5 4,2 6,3 66,21
CT3 3,0 0,7 4,5 1,7 5,5 2,4 7,5 3,4 5,0 76,55
CT4 2,5 0,8 55 1,8 6,0 2,1 7,0 2,8 7,5 83,10
CT5 2,5 0,7 5,5 4,5 9,5 7,8 16,5 14,5 23,8 -
cv ) | - - - - - - : : 8,3

Ghi chu: cac ch& khac nhau trong cung mét cét chi sy sai khac c6 y nghia véi P < 0

CT1  X& ly Nano hop kim bac déng 25 ppm 1 dot CT4  Débi chirng Ridomil gold 68WP
CT2  X& ly Nano hop kim bac déng 25 ppm 2 dot CT5 Déi chirng khéng xt ly
CT3 X ly Nano hop kim bac déng 25 ppm 3 dot

X ly 1 dot: X ly lGc qua vao chin (T9-10); X& ly 2 dot: X ly lic mua mwa (T6-7) va qua vao chin
(T9-10); X ly 3 dot: Xt ly lac dau qua én dinh (T3-4), mua mwa (T6-7) va qua vao chin (T9-10)

Twong tw nhw dbi véi nAm C. gloeosporioides
Nano hop kim bac déng c6 hiéu qua tét trong
phong trir bénh thdi, rung qud do nam
Phytophthora spp. trén cam S& dung nano kim
loai bac déng 3 dot dé phong chéng bénh do
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Phythophthora spp. tir ngay sau khi cam dau qua
6n dinh cho t&i khi qua chin hiéu qua phong
chéng bénh dat téi 76,55% trong khi chi phun 1
dot khi qua da bat diu chin hiéu qua phong tri
chi dat 61,38%. (bang 3)
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Két qua nghién ctu cling da chi ra rdng méac
du khoéng dat hiéu qua phong trir cao nhw cac
loai thudc trlr nAm hoéa hoc Score 250EC va
Rhidominl 68WP, nhung s dung Nano hgp kim
bac ddng 3 dot tlr sau khi dau qua én dinh cho
toi khi qué chin d&du c6 hiéu qua phong triv
bénh trén 70% va kha twong déng dbi véi cac
lodi ndm C. gloeosporioides (77,23%),
Phythophthora spp (76,55%). gay bénh rung, thoi
qua trén cam.

3.3 Panh gia dqj lgqqong kim loai bac trong
quéa cam sau khi xt& ly bang che pham nano
hop kim bac ddng

Qua cam sanh sau x& ly dot 3 (ndng dd
25ppm tinh theo bac) dwgc thu & cac ngay 3, 5
va 7 sau lan phun cudi cung. Mau thu thap dwoc
glri dén Vién kiém nghiém an toan thwc pham
québc gia, B Y té dé xac dinh dv lwong cla kim
loai bac tén dw trong qua .Sau khi phun 3 ngay
trén cam da khong phat hién dwgc dw lwong clia
bac va déng trén cam (bang 5)

Két qua nay da goi m& kha nang s dung
nano hop kim bac ddng dé phong chéng cac loai
ndm C. gloeosporioides va Phythophthora spp.
gay bénh rung, théi qua trén cam, gép phan dam
bdo an toan thwc pham va phat trién nghé tréng
cam bén virng.

Bang 5. Dqj lajong kim loai bac, déng trong qua cam sau khi x& ly bang che pham
nano hop kim bac déng

Thei diém thu mau
Chi tiéu 3 ngay sau x¥ ly lan | 5 ngay sau x& ly 1an | 7 ngay sau x& ly lan 3
3 (mg/kg) 3 (mg/ kg) (mg/ kg)
Duv lwong kim loai bac 0 0 0
Duv lwgng kim loai déng 0 0 0

Hinh 1. X& ly che phdm Nano hop kim
trong thi nghiém tai Tan Yén-
Ham Yén - Tuyén Quang

Hinh 2. Thi nghiém x& ly che phdm nano trén cam Vinh
tai Tuyén Quang

57



Két qua nghién ctru Khoahoc

BVTV - S66/2019

Hinh 3. Céng thrc d6i chirng
khong xtr ly

4. KET LUAN VA BDE NGH]|
4.1 Ketluan

Trong diéu kién th& nghiém dién hep, nano
hop kim bac déng & néng dé 25ppm, cho hiéu
qua phong trr bénh rung qua do ndm C.
gloeosporioides dat 69,22% va Phytophthora
spp. dat 67,28%.

Khi xtr ly 3 dot vao cac thoi diém dau qua 6n
dinh (T3-4), miia mwa (T6-7) va qua chuyén sang
chin (T9-10) mdi dot phun 2 lan cach nhau 15
ngay , nano hop kim bac ddng cho hiéu qua
phong trir dat 77,23% dbi véi bénh rung qua cam
do ndm C. gloeosporioides va Phytophthora spp.
dat 76,55%. Sau khi phun 3 ngay trén cam da
khong phat hién dwoc dw lwong clha bac va
déng trén cam

4.2. Bé nghi

Tiép tuc nghién c&u hoan thién quy trinh st
dung céac nano hop kim bac déng phong chéng
bénh théi, rung quad cam do nadm C.
gloeosporioides va Phytophthora spp. trén
déng rudng.
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