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PANH GIA TIEM POTASSIUM PHOSPHONATE QUA THAN
PE PHONG TRU BENH CHET NHANH CAY HO TIEU
KINH DOANH

Nguyén Vinh Trueong*, Nguyén Thi Thu Thiy, Nguyén Tién Long, Tran Ha Phong,
Trwong Thi Diéu Hanh, Trin Thi Anh Tuyét

Truong Dai hoc Nong Lam, Pai hoc Hué, 102 Phuing Hung, Hué, Viét Nam

Tém tat: Ho tiéu 1a cay tréng c6 gia tri & Viét Nam nhung dich bénh chét nhanh do Phytophthora capsici gay
hai da lam giam dién tich ddng ké. Viéc xt ly phun potassium phosphonate 1én tan 14 cay trong dé thuc
hién, nhung hiéu qua trit bénh rat thap, trong lic d6 bién phap twdi thudc potassium phosphonate vao goc
qua ton kém va gay 6 nhiém mai treong. Tiém thudc potassium phosphonate cho cdy an qua dé phong trir
bénh hai do Phytophthora dé dang thuc hién, nhung véi cy hé tiéu hién tai chua c6 dung cu tiém thich
hop. Tién hanh tiém potassium phosphonate qua than bﬁmg bd dung cu dugc cai tién dya trén phuong
phdp tiém thuc hién cho cay than gd cho thay véi nong d6 ap dung tir 10 dénh 40% c6 thé phong trir bénh
chét nhanh nhung khong anh huong dén sinh truong, phat trién va nang suat cay trong. Phuong phap
tiém potassium phosphonate qua than véi ndng d6 40% la t6t nhat, hiéu qua kinh t& nh4t d€ phong trie
bénh chét nhanh d6i véi cay ho tiéu. Ngoai ra, phuong phép nay ¢b mtic chi phi phtt hop véi nguoi ndng
dan, thuan tién st dung, rat it gy 6 nhiém mai truong, stc khoe con va la phuong phap trir bénh c6 thé

ap dung cho canh tac ho tiéu hitu co.

Tw khoa: ho tiéu, potassium phosphonate, tiém than, bénh chét nhanh

1  Datvan dé

Ho tiéu Viét Nam da vuon minh thanh mét ‘nguoi khong 16” khong nhitng ctia néng
nghiép Viét Nam ma cua ca thé' gidi [8]. Ttt ndm 2009 dén nam 2013, xudt khau dat binh quan tt
120.000 dén 125.000 tan mdi nam. H tiéu Viét Nam da dugc xuat khau téi gan 80 qudc gia va
vung lanh thd. Tuy nhién, nhitng nam gan day dién tich ho tiéu c6 xu hudng giam. Mot trong
nhiing nguyén nhan lam giam dién tich va san luong dwgc xac dinh do dich bénh chét nhanh
do Phytophthora capsici, gay ra hién tuwong tiéu chét hang loat [18]. Phytophthora 1a tac nhan gay
bénh ¢ nhiéu loai cady néng san cd gia tri kinh té cao nhu sau riéng, ho tiéu, cao su va cac loai
cay thudc ho cam quit. Trong vai nam gan day, hang ngan hecta cay sau riéng, ho tiéu, cao su ¢
nhiéu tinh trong ca nuwdc bi nam Phytophthora tan cong gdy thiét hai ndng. Theo bao cdo cta
Hiép hoi ho tiéu Viét Nam [8], dién tich nhiém bénh ting 1én & cac tinh Dac Lak (503 ha), Déac
Nong (298 ha), Gia Lai (2900 ha), Binh Thuan (300 ha) va Quang Tri (400 ha). Viéc phong trt
bénh chét nhanh bang xtt Iy phun potassium phosphonate (KH2POs) dé thuc hién nhung khong
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hiéu qua véi phuong phap phun lén 13, trong lc d6 bién phap twdi thudc potassium
phosphonate vao gdc qud ton kém va gdy 6 nhiém mdi truong. Tiém thudc potassium
phosphonate cho cay an qua dé phong trir bénh do Phytophthora dé dang thuc hién véi dung cu
tiém chuyén dung, nhung v6i cay ho tiéu hién tai chua c6 phwong phap tiém thich hop. Muc
dich cua nghién ctu nay la danh gia phuong phap tiém potassium phosphonate qua than dé
phong trit bénh nhanh nhung khong gy anh hudng dén sinh trudng va phat trién cua cay hd
tiéu kinh doanh.

2 Vatliéu va phuwong phap

Dung cu tiém potassium phosphonate: Tién hanh tiém potassium phosphonate bang bd dung
cu dugc cai tién dya trén phuong phap tiém thyc hién cho cay than gd dé phong trir cac bénh
hai do Phytophthora gay nén [5, 20].

Phuwong phdp tiém potassium phosphonate: Thi nghiém thuc hién trén dong rudng voi cay ho
tiéu giong Vinh Linh trén 5 ndm tudi. Thi nghiém duoc bd tri theo kiéu khdi day du hoan toan
ngau nhién. Tiém dung dich potassium phosphonate cho cay ho tiéu véi 5 ndng dd khac nhau
(0, 10, 20, 30 va 40%); liéu lwong dung dich tiém la 1 cm?¥/cay. Tién hanh quan sat luong dung
dich thudc duoc cay hap thu va ghi nhan s6 liéu vé tinh trang stic khde cta cay ho tiéu dinh ky
2 ngay/lan va theo ddi trong thoi gian 30 ngay. Thi nghiém gdm 5 cong thirc, 3 1an 14p lai, mdi

cong thitc la 2 cay ho tiéu kinh doanh trén 5 ndm tudi.

Dinh gid hiéu qua kinh t& stv dung phwong phip tiém potassium phosphonate doi véi bénh chét
nhanh trén cdy ho tiéu: Thir nghiém két qua nghién cttu trén dién réng véi quy mo 0,3 ha. Thw
nghiém duoc tién hanh véi 3 mo6 hinh: m6 hinh 1 khéng ap dung potassium phosphonate, mo
hinh 2 st dung potassium phosphonate theo cach phun va mé6 hinh 3 st dung theo cach tiém
nong do 40% va liéu lwgng 1 cm?/cdy cho cay tiéu & xa Cam Nghia, Cam L9, Quang Tri. Panh
gia tinh hinh sinh tredng, bénh hai, va hiéu qua kinh t&'1 1an/thang.

Phwong phdp danh gid cic chi tiéu vé sinh truong, phdt trién: Tién hanh dém tat ca cac canh
cap 1 trén try, mdi 6 co s& dém 2 tru. Chiéu dai canh qua duoc do tir géc phan canh than chinh
dén tan cung ctia canh, moi 6 co s¢ do 2 tru, moi tru do ngau nhién 10 canh qua. Quan sat mau

sac 14 sau khi thuc hién thi nghiém & céc cay duoc xtt ly potassium phosphonate.

Phwong phdp ddnh gid cic chi tiéu vé ning sudt: Tién hanh dém s6 hoa/budng luc hoa rd
thang 9 va 10; mdi 6 dém 3 try, mdi tru dém 24 budng [(2 budng/hudng x 4 hudng x 3 tang)/try].
Dém s6 budng hoa/canh qua lic hoa rd thang 9 va 10; mbi 6 dém 2 try, mdi tru dém 24 canh
qua [(2 budng/hudng x 4 hudng x 3 tang)/tru]. Theo ddi s& budng qua/canh qua vao thang 2 va
3, mi 6 dém 2 try, mdi tru dém 24 canh qua [(2 budng/hudng x 4 huéng x 3 tang)/tru]. Tién

hanh d&m sd qua/budng vao thang 4; mdi 6 dém 2 try, mdi tru d&ém 24 canh qua [(2
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budng/hudéng x 4 hudng x 3 tang)/tru]. St dung can c6 dung sai 1 g d€ can khdi luong qua sau
thu hoach.

Phwong phdp theo doi bénh hai va dinh gid higu qud kij thudt: theo doi ti 16 bénh va chi s6
bénh. Xac dinh hiéu luc trc ché€ cia potassium phosphonate dén P. capsici theo cong thirc Abbot
va Henderson-Tilton [14].

Phuwong phdp xir 1y s liéu: Céc sO liéu thu thap duoc xt ly do 1éch chuan, phéan tich
phuong sai mot nhan t6, t-test, tinh sai khac bang cic phan mém SPSS ver 16 va Microsoft Excel
2007.

3 Keét qua va thao luan

31 Anh huéng nong do potassium phosphonate qua than dén sinh trwéng va ning suit
cay ho tiéu kinh doanh

Anh huéng ndng dé potassium phosphonate dén sinh tredng ciy hé tiéu

Két qua nghién ctru anh huong nong do potassium phosphonate dén sinh treong cay ho
tiéu trén déng rudng cho thay cac nong dd potassium phosphonate khong anh huong dén qua
trinh sinh trudng ctia cay ho tiéu kinh doanh (Bang 1). Két qua cho thay c¢6 su sai khac y nghia
thong ké gitra cac nong do vé chiéu dai canh qua, nhung s6 canh qua thi khong sai khac, mau
sac 14 duoc theo ddi trong 6 thang cling khdng c6 sw khéc biét. Potassium phosphonate 1a mudi
kali cua acid phosphonic (HsPOs), da duoc sit dung nhu mot loai thudc trit ndm noi hap d€
phong trtr bénh hai cay trong. Ban than acid phosphonic ciing c6 kha nang trit bénh hai cay trong,
nhung nguyén t6 kali lam trung tinh acid nay dé khong gay doc cho cay trong [6, 22]. Dung dich
potassium phosphonate c6 thé van chuyén trong ca phloem va xylem cung véi dung dich nudc

nén chiing rat thuan loi khi dwoc duoc tiém vao than cay hon 1a 4p dung qua 14 hay qua ré [20, 17].

Madc du potassium phosphonate da duoc ghi nhan gay doc cho cay ngod con khi 4p dung
twdi goc lieu luong 0,1 g/chau hay ho tiéu khi ap dung ngam ré véi ndng d 16n hon 2% [15]. Tuy
nhién, khi ap dung bién phap tiém cho cay voi ap luc dua thudc vao cay dan dan khong gay hién

Bang 1. Anh hudng n6ng db tiém potassium phosphonate dén sinh truéng cay ho tiéu kinh doanh

Chidu dai trung binh & sai s§ canh qua (em) S8 canh qua cp 1 (canh) .
Céng thizc Mau sicla
Thing 9 Thing 10 Thing 11 Thing 12 Thing 1 Théing 2 (thing 9-10)

CT1 (0%) 45,92+ 1,0 57,12 1,3 58,8:£15 59,3+ 1,5 59,3:£14 59,3215 12,352+ 6,2 Xanh
CT2 (10%) 47,4%+1,3 54,7 +1,3 55,2+ 1,4 55,7 £1,2 55,7%+1,2 557 +1,2 127,72+£1,9 Xanh
CT3 (20%) 51,3<z11 51,3°x12 52,4r+1,4 52,714 52,77+14  5277x14 123,0:2£51 Xanh
CT4 (30%) 53,511 53,9 +1,1 54,2+ 1,0 54,37+ 1,0 54,37+1,0 543°x10 121,8:£31 Xanh
CT5 (40%) 554c+1,5 55,630 +1,2 55,9 +1,2 56,0+ £1,2 56,02+1,2 56,0 +1,2 120,02+£2,9 Xanh

Ghi chia: Cac chit cai khac nhau trong mét ot biéu thi s sai khac co v nghia o mizc p = 0,05

45



Nguyén Vinh Trwong va CS. Tap 129, S6 3B, 2020

twong ngd doc cho cay nhue vang 14, trang 14, soc 14 chiin ngon va chét cay ngay ca khi tiém véi
nong do 40%. Qua 6 thang theo doi cho thdy cdy sinh trudng va phat trién binh thuong, su phat
trién canh qua va chiéu dai canh qua khong c6 sai khac so véi khong ap dung potassium

phosphonate.

Anh huéng néng do potassium phosphonate dén ning suat cay ho tiéu

Theo ddi cac yéu t6 cau thanh ndng suét cua cay tiéu bao gom: s6 budng hoa/canh qua, s6
hoa/budng hoa, s6 budng qua/canh qua, s6 qua/budng qua, khoi leong 100 qua twoi, khoi luong
100 qua kho (Bang 2). Tong s6 hoa/budng hoa va sd budng hoa/canh qua bién dong tir 100,7 dén
115,5 budng hoa. Céc cdng thiic xtr ly potassium phosphonate c6 s6 buéng hoa cao hon c6 y
nghia so véi khong xu ly. Twong tu, tong s6 hoa/budng hoa, tong sd budng qua/canh qua ctua
cac cong thirc xtr ly potassium phosphonate cao hon ¢6 y nghia thong ké so véi khong xu ly.
Noéng d¢ potassium phosphonate 40% cho két qua cac yéu td cdu thanh nang suat cao nhat;
diéu nay cho thay viéc xtt ly potassium phosphonate dem lai su sinh trudng t6t cho cdy, it bénh
hai nén nang suat dat cao hon. Két qua nghién cttu cho thdy phuong phap tiém potassium
phosphonate khong anh huong dén cac yéu t6 cdu thanh nang suat va nang sudt ¢ cay ho tiéu
kinh doanh.

3.2 Anh huéng ndng do potassium phosphonate dén sy phat trién Phytophthora capsici

trén 14 ho tiéu trong in vitro

Phosphonate 1a tén hoat chat cua san pham ¢ dang mudi hay este ctia acid phosphonic
HPO(OH)z; potassium phosphonate 1a thudc trir ndm thuec sw [9] va ¢6 hiéu qua chdng lai cac
bénh trén cay do nhiéu loai Phytophthora gay ra [1, 10]. Trén thé gidi, cac san pham cua acid
phosphonic dugc stt dung phong trir bénh Phytophthora cho nhiéu loai cdy than gb nhu bo, ca
cao va cay 1am nghiép béng ky thuét tiém thudc vao hé théng mach dan cta cay [10, 20, 21]. O
Viét Nam, potassium phosphonate ciing da duwoc sit dung d€ trit bénh Phytophthora cho cay sau

riéng, cam, quyt, nhan bang bién phép tiém thudc vao trong cay [2, 11, 24]. D&i véi hé tiéy,

Bang 2. Anh hudng n6ng db tiém potassium phosphonate dén cac yéu t ciu thanh ning suét

cay ho tiéu kinh doanh

Céng thic 56 hua}’b—ufi’ng qui 56 bué‘;r.lg Eloa.’ ciﬂh qua 56 buér.lg Aqua’! c:i:rlh que‘i 56 qué{'bt‘x‘&‘ng”qué. Trong lu.qnﬂg qua

(TB + Sai s8) (hoa) (TB  Sai s6) (budng hoa) (TB  Sai s6) (bung qua) (TB + Sai s8) (s qud) (TB + Sai s6) (kg)
CT1 (0%) 1269,0:£14,3 100,7=+1,3 86,02£1,2 449,2:411,1 3,5%0+0,2
CT2 (10%) 1308,0+13,4 104,0:224 90,816 455,72+10,2 3,4:40,1
CT3 (20%) 1301,23¢+11,0 105,0:+1,6 93,3®+1,9 475,08 +7 5 4,030c+0,1
CT4 (30%) 1365,25+20,6 115,5%+1,5 92,8+2,2 469,7¢+13,8 4,18+0,1
CT5 (40%) 1419,8<+24.6 113,2042,5 100,7++2,1 503,8°+4,9 4,2040.1

Ghi chii: Cac chit cai khac nhau trong mét c6t bi€u thi su sai khéac cé ¥ nghia & mic p < 0,05
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potassium phosphonate cé tac dung tang kha nang khang bénh cho cay, kich thich cay sinh ra
cac chat ¢ tac dung trong viéc han ché, kim ham sy phat trién cua P. capsici. Diéu nay da duoc
kiém chting bang cac nghién ctru xtt ly thudc phosphonate trén ho tiéu ¢ Vinh Linh va Cam Lo
tinh Quang Tri véi phuong phdp ngam ré hay tudi vao goc [15-17]. K&t qua nghién ctu sy anh
huong ctia potassium phosphonate d6i véi kha nang khang bénh cay ho tiéu bang bién phap
tiém qua than, sau d6 cho danh gid kha ning gay bénh cua Phytophthora capsici trén 1a cay ho
tiéu kinh doanh thu ttr nhiing cay duoc tiém thudc duoc trinh bay ¢ Hinh 1 va Bang 3. Chung
toi nhéan thdy co6 su sai khac vé kich thudc vét bénh gitra cac cong thic thi nghiém qua 4 ngay
theo doi. O ngay 1: Chiéu dai vét bénh bién dong tir 0,01 mm (CT5) dén 1,87 mm (CT1). Két qua
kiém dinh Tukey HSD vé chiéu dai vét bénh & cong thirc CT1 khong co su sai khac c6 y nghia
voi cong thize CT2 va CT3 nhung c6 su sai khac véi cong thite CT4 va CT5 (tiém potassium
phosphonate nong d6 30 va 40%; gitta cac cong thitc ap dung potassium phosphonate khong ¢
sw sai khac c6 y nghia vé chiéu dai vét bénh. Tuwong tw, chiéu rong vét bénh khi 1ay nhiém trén
1a tiéu bién dong tir 0,15 mm (CT5) dén 1,30 mm (CT1). Két qua kiém dinh Tukey HSD cho thay
chiéu rong vét bénh ¢ cong thirc CT1 (d6i ching khong xt 1y) khong c6 su sai khéac c6 y nghia
véi cong thirc CT2 va CT3 nhung cd s sai khac vdi cong thiec CT4 va CT5; gitta cac cong thirc
tiém potassium phosphonate ciing khong c6 sw sai khac c6 y nghia. O ngay 2: chiéu dai va chiéu
rong 3,73 va 2,73 mm sai khéc ¢ y nghia so véi chiéu dai va chiéu rong vét bénh ¢ cong thirc
tiém potassium phosphonate. O néng d6 potassium phosphonate cang cao, kinh thuéc vét bénh
cang nho hon c¢6 y nghia vé thong ké. Két qua nay dat duoc twong tu ¢ cac ngay 3 va 4: 14 thu tir
cac cay ho tiéu duoc tiém potassium phosphonate sau d6 cho lay nhiém Phytophthora capsici c6

kich thudc vét bénh nho hon c6 y nghia so v6i doi ching khong dwgc tiém.

Hinh 1. Vét bénh do Phytophthora capcisi gay ra trén la khi lay nhiém bénh nhan tao

Theo Guest va Grant [9], potassium phosphonate v6i thanh phan acid phosphonic ¢6 2
tac dong chinh la kich hoat cac thu thé trén mang nguyén sinh dé€ nhan biét cac phan ti cua
mam bénh va di vao trong nhan t& bao va khoi dong cac gen sinh tong hgp cac chat dé khang
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cho cdy nhu phytoalexins, PR-protein cting nhu cac chdt lam ting dd day vach t&€ bao
polysaccharide. Ban chat cua hgp chat phosphonate va su chuyén hdéa nhanh chéng cta né
trong cdy c6 kha nang bao vé cac mo thuc vat va cac co quan khac tir khi st dung [13]. Sau khi
ap dung thudc trén d6i twgng thuc vat, hoa chat duwoc van chuyén di 1én theo mach xylem va di
xudng theo mach phloem [19]. Su dich chuyén ctia phosphonate dén cac bd phan khac nhau cta
cay tiéu sau 3 ngay xtt ly da duwoc chiing minh bang cach stt dung dong vi phéng xa P [12].
Bang chting tir cdc nghién cttu m6 va sinh hda cho thady phosphonate lam ting mitc d6 bao vé
ky chu d€ chong lai s xAm nhiém ctia cac tdc nhan gay bénh [4, 3]. K&t qua cho thay o cac cay
duoc xt ly potassium phosphonate thi kha nang lay nhiém cta ndm bénh bi han ché. Soi ndAm
bi bién dang va qua trinh san xudt tui bao ti bi gian doan do su gia taing nhanh chéng hoat
dong cua t& bao chat, giai phong superoxide, cac hop chét phenolic tang 1én, va cac t€ bao xung
quanh bi chét do phan ting nhay cam [3]. Sau khi lam xong nhiém vu kich khang chti dong cho
cay, HsPOs sé tham gia vao qua trinh tong hop ATP cung cap ndng luong cho hoat dong trao
d6i chat cua cay nén chung khong nhitng khong giy doc cho cdy ma ching con nhu la mot
nguyén td dinh dudng cta cay trong [23]. Vi thé, potassium phosphonate da dwoc st dung d€
phong trit bénh hai cay trong do cac tac nhan trong nhém Oomycetes nhu Phytophthora, va
Pythium gay nén & trén thé gidi va ¢ Viét Nam trong nhiéu nam qua [10, 16, 17, 21, 24]. St dung
potassium phosphonate bang cach tiém vao than thay cho phun va tuéi cho thay hiéu qua hon
trong phong trir cac bénh hai do Phytophthora gay trén cac cay than gb [1, 10, 21] vi ching dwoc
hap thu dé dang va van chuyén trong hé thong mach dan nhanh hon dén céc bo phan cta thuc
vat. Ngoai ra, cich sit dung béng cich tiém qua than han ché sy giy doc ctua potassium
phosphonate d6i véi cay trong va mdi truong. Potassium phosphonate da dugc nghién ctru xtr
ly cho cay hé tiéu bang ki thuat ngam ré trong dung dich thudc hay twdi thudc vao gdc cay
trong déu co6 thé phong trit bénh chét nhanh do Phytophthora capsici gay nén [16, 17]. Ky thuat
ngam ré hd tiéu trong dung dich thudc phosphonate nong dan cé thé thuc hién dugc tuy ton
nhiéu cdng nhung tiét kiém thudc, giam su rira troi, that thoat hay mat hoat tinh cta thudc
do mua, ndng va khong gay 6 nhiém mdi treong. Trong khi d6 ki thuat tudi thudc phosphonate
vao goc cay ho tiéu ndng dan dé dang thuc hién, it t6n cong va thoi gian xt 1y, nhung phiong phép
nay tiéu ton nhiéu thudc va anh huong téi moi truong hon [17]. Tuy nhién, ca 2 phuong phap nay
chua dap ting yéu cau thuc tién san xuat cia nguodi néng dan trong truong hop dién tich 16n va thiéu
lao dong. Phuong phap tiém potassium phosphonate bd sung thém phwong cach ap dung hoat chat
nay va su la chon phuong phap xt ly thudc potassium phosphonate dé phong trir bénh chét nhanh
ho tiéu la tuy vao diéu kién ciia ndng dan va tinh hinh dich bénh ¢ cac dia phuong.
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Bang 3. Anh hudong néng do tiém potassium phosphonate dén sw phat trién Phytophthora capsici trén 1a
ho tiéu trong invitro

Chiéu dai (d) (TB + Sai s8) va chiéu rong (z) (TB £ Sai s6) vét bénh (mm) Hiéu e tc ché
Céng thie Ngay 1 Ngay 2 Ngay 3 Ngay 4 sau 4 ngdy (%)
d r d T d T d r d T

CT1 (0%) 1,872£0,10 1,30+z0,10 3,73*x0,13 2732x114 4692013 425014 6852015 64422016 _

CT2(10%) 0,94°+0,18 046°+0,09 140°+025 0,79°+x0,15 2,14°+036 1,51°+0,27 3,18:x0,54 2,55*x0,44 53,57 60,40
CT3(20%) 0,57+<x0,14 030xx0,67 100°+£0,19 0,59>=x0,12 1,90>+0,34 1,08>=0,20 31322057 2212041 5430 65,68
CT4(30%) 0,25x0,07 021%x0,55 0,69*:0,19 028008 09%£067 065018 202::£050 160:£040 70,51 73,15
CT5(40%) 0,01<x0,04 0,15£043 0492015 023x006 103*+030 061-£019 L1L73x016 118°+031 7474 81,67

Ghi chii: Cac chit cai khac nhau trong mét cdt bidu thi su sai khic ¢é ¥ nghia & mdc p = 0,05

3.3 Danh gia hiéu qua kinh t€ sit dung phuwong phép tiém potassium phosphonate ddi voi
bénh chét nhanh trén ho tiéu kinh doanh & xa Cam Nghia, Cam L9, Quang Tri

No6i dén hiéu qua st dung ctia phuong phap tiém potassium phosphonate d6i v6i bénh
chét nhanh trén ho tiéu, thong thuong nguoi ta hay dé cap dén hiéu qua ky thuéat va hiéu qua
kinh t& cia cac bién phap d6. Két qua tinh toan chi phi sit dung va loi nhuén cua cac phuong
phap ap dung potassium phosphonate trén 3 mé hinh ho tiéu kinh doanh ¢ xa Cam Nghia,
Cam Lo, Quang Tri (Bang 4) cho thiy chi phi cia m6 hinh phun potassium phosphoante cho
bénh chét nhanh ho tiéu cao hon phuwong phap tiém hoat chat. Chi phi st dung md hinh phun
potassium phosphonate la 2.700.000 dong/ha, trong khi d6 md hinh tiém potassium
phosphoante chi la 1.650.000 dong/ha. Phuong phap tiém potassium phosphonate sé cho loi
nhuéan la 1.600.000 dong, trong khi d6 phwong phap phun potassium phosphoante chi thu duwoc
775.000 dong/ha; mo6 hinh d6i chiing khong stt dung potassium phosphoante thu duoc 250.000
dong/ha. Phuong phap tiém potassium phosphoante sé tiét kiém duoc chi phi do st dung
luwong thudc rét it, cho loi nhuén cao va khéng gay anh huong dén con nguoi, sinh vat va moi

treong xung quanh.

Bang 4. Hiéu qua kinh t&'sit dung cdc m6 hinh ap dung potassium phosphoante d6i v6i bénh
chét nhanh trén cay ho tiéu kinh doanh ¢ Cam Nghia, Cam L9, Quang Tri

Chi phi BVTV (1000d/ha) Chi phi chim séc (1000d/ha)

M6 hinh ap dung potassium Téngthu Loinhuin
phosphonate Newyén oo o reng  Than CONg® o5 (1000d/ha)  (1000d/ha)
vat liéus bon
M hinh 3: Tiém qua thin 750 900 1650 2000 1950 3950 7200 1600
M hinh 2: Phun trén tan 13 1500 1200 2700 2000 1950 3950 7425 775
M hinh 1: D&t chétng (khéng si d
° 61 chitng (khong st dung 0 0 0 2000 1950 3950 4200 250

potassium phosphonate)

= thudc va cac dung cu ap dung thudc; ® Céng bén phan, lam co, thu héi tiéu
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4  Kétluan va kién nghi

Phuong phap ap dung potassium phosphonate béng cach tiém qua than cho cay ho tiéu
v6i nong do tir 10 dén 40% cé thé phong trir bénh chét nhanh trén ho tiéu kinh doanh nhung
khong anh huong dén qua trinh sinh trudong, phat trién cling nhe dén cac yéu td cau thanh
nang suat va nang suat ctua cay tiéu, ¢ giai doan khi tiéu ra hoa va cho dén khi hinh thanh qua.
M5 hinh tiém potassium phosphonate véi nong d6 40% doi véi bénh chét nhanh trén ho tiéu
kinh doanh la t6t nhat, hiéu qua kinh té nhat va c¢6 muc chi phi phu hop véi kha nang caa
nguodi ndng dan. Ngoai ra, phiwong phap nay khong gay 6 nhiém mai truong va stc khoe nguoi

ndng dan va la phuong phap trir bénh c6 thé 4p dung cho canh tac ho tiéu hitu co.
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VINE INJECTION OF POTASSIUM PHOSPHONATE FOR
CONTROL OF BLACK PEPPER QUICK WILT CAUSED BY
PHYTOPHTHORA CAPSICI

Nguyen Vinh Truong'®, Nguyen Thi Thu Thuy’, Nguyen Tien Long!, Tran Ha Phong},
Truong Thi Dieu Hanh!, Tran Thi Anh Tuyet!

University of Agriculture and Forestry, Hue University, 102 Phung Hung St., Hue, Vietnam

Abstract: Black pepper has become an important crop not only in Vietnam's agriculture but also in the
world. One of the reasons for the decrease of area and output is the quick wilt disease caused by
Phytophthora capsici. Phytophthora is a dangerous pathogen causing numerous diseases on the high-value
crops such as durian, black pepper, rubber, and citrus. The treatment of potassium phosphonate by
spraying on the foliage of plants is easy to implement but the effectiveness of disease control is very low,
while soil drench with potassium phosphonate is too expensive and the environmentally unfriendly. The
vine injection of potassium phosphonate to fruit trees to control the diseases caused by Phytophthora is easy
to perform, but there is a lack of suitable tools and methods to inject potassium phosphonate into of black
pepper plants. The injection of potassium phosphonate with an improved-injector shows that the 10-40%
potassium phosphonate solution is more effective than foliar spray or root infusion for the protection of
black pepper vines against the colonisation of P. capsici and does not affect the growth, development, and
yield of the crop. The black pepper vine injected with 40% of potassium phosphonate best resists the quick
wilt disease, and the method is economical. In addition, this method is affordable and convenient for
farmers and limits environmental pollution and human health. It can be applied to organic pepper

farming.

Keywords: black pepper, potassium phosphonate, vine injection, quick wilt
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