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ANHHUONG NONG PQ SILIC PEN KHA NANG KHANG BENHPOM LA
DO NAM Cercospora sp. TREN RAU XA LACH THUY CANH

Nguyén Huy Tai', Ly Thi Cam Duyén?,
Nguyén Thi Thu Nga', Nguyén Bao Vé!

TOM TAT

Nghién ciru dugc thuc hién nham danh gia tinh man cam bénh dém 14 trén 3 giong xa lach va anh huéng nong
do silic cung cap qua ré trong dung dich dinh dudng va phun qua la dén kha ning khang bénh dém I4 do Cercospora
sp. trén xa lach thuy canh. Két qua giéng xa lach Rado 45 d& man cam véi bénh dém 14 véi ty 1¢ va trung binh dién
tich 14 bénh cao nhat 12 99,9% va 7,4%, khac biét y nghia so véi giéng Rado 357 va Romaine & thoi diém 9 ngay sau
khi ching bénh. O 9 ngay sau khi chiing bénh, trung binh dién tich & bénh caa giéng Rado 45 ¢ ndng dé silic cung
cap qua ré 10 va 20 ppm twong tng 1a 17,0% va 16,8%, trung binh nay thdp hon va khéc biét y nghia so véi nong do
silic 30 ppm (27,1%) va 40 ppm (27,7%); tuy nhién, khong khac biét y ngha so véi doi chimg (21,6%). Két qua nong
do silic 0, 20, 40, 60, va 80 ppm phun 14 ¢ 3 ngay sau khi chung bénh, trung binh dién tich 1a bénh cua gidng Rado
45 & ndng do silic 40 ppm thap hon ¥ nghia so voi nong do 80 ppm va ddi ching; tuy nhién, giira tat ca cac nong
do silic ¢ su khéc biét khdng ¥ nghia vé trung binh dién tich 1a bénh & thoi diém 5 va 7 ngay sau khi chung bénh.

Tir khoa: Silic, bénh dém 14 (Cercospora sp.), giéng xa lach thiry canh

|. PAT VANDE

Xa lach (Lactuca sativa L.) 1a loai rau an 14 ph6
bién trén thé gisi. Bénh dém 14 do Cercosporasp. 1a
yéu t6 quan trong 1am giam ning suat va chat luong
rau xa lach & nhiéu viing nhu Thai Lan (Koohakan
et al., 2008) va Uc (Liberato and Stephens, 2006).
Mot sé gibng c6 mic do khang trung binh Véi
bénh (Miller et al., 1994) va viéc kiém soat hiéu qua
thuong sir dung thudc bao vé thuc vat. Tuy nhién,
kiém soat hoa hoc gay anh huong nghiém trong dén
stic khoe con ngudi, sinh vat ¢6 lgi, 6 nhiém moi
trudng, mat can bang hé sinh thai (Jamalizadeh
et al., 2011). Viéc quan li sinh vat hai theo hudng
than thién moi truong ngay cang dugc quan tam,
trong dé tiém nang tng dung dinh dudng silic cung
cAp qua ré va phun qua 14 hiéu qua lam ting tinh
khang bénh va bao vé cdy trong. Bén silic qua ré
duoc biét 1am giam bénh chay & do Phytophthora
trén cay 6t chuéng (French-Monar et al., 2010) va
bénh do Pythium ultimum trén cay dua leo (Chérif

and Bélanger, 1992). Ngoai ra silic phun 14 1a cach
chon lya 1am giam gia thanh néu st dung hiéu qua.
Mot vai nghién ctru phun silic qua 14 lam giam bénh
phan tring trén dua leo, dwa ludi va khd qua do
Erysiphe cruciferarum (Menzies et al., 1992). Muc
dich nghién ctru dé xac dinh tinh min cam cua
3 gidng rau xa lach thay canh va tim ra nong do
khang bénh cua silic cung cip qua ré va phun 14 hiéu
qua lam giam bénh dém 14 do Cercospora sp. gy hai.

Il. VATLIEUVAPHUONGPHAPNGHIENCUU
2.1. Vatliéu nghién ctru

Ba giéng xa lach cong ty Trang Néng gom Rado
357, Rado 45 va Romaine sau khi gieo dugc tréng
theo phuong phéap thuy canh tinh trong thung nhya
(dai 60 cm, rong 36 cm va cao 13,5 cm). Mdi cay
trong trong gia thé xop trong ly nhua duogc dat 1én
nap day bang mut. Dung dich trong cay st dung
cong thure thuy canh (Hoagland and Arnion, 1950).
pH dung dich dinh dudng va dung dich silic phun la

1 Khoa Néng nghiép, Truong Pai hoc Can Tho; 2Sinh vién nganh Bao vé thuc vat Khoa 42, Truong Pai hoc Can Tho
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duogc diéu chinh 6,0 - 6,2. Hoa chét silic dang
Na,SiO, 9H,0 (95% tinh khiét).

2.2. Phuong phap nghién ciru

a) Thi nghiém A. Khao sat tinh mdn cam 3 giéng xa
lach Rado 45, Radp 357 va Romaine thuy canh doi voi
bénh dom la do nam Cercosporasp.

Mau la bénh Cercospora sp. dugc thu ¢ néng trai
Canthofarm va dem phén lap tai phong thi nghiém

B bR AT SRR A

dem rira’sac

trén bé mat, sau do xép timg mau 14 vao dia petri
Ion da 16t giay tham thanh tring, phun nudc cat cho
giay thAm uét déu, dem u bénh trong ta véi ché do
12 gio sang/12 gio t6i & nhiét do 25°C trong 24 gid
dé tao diéu kién thuc day bao tir phat trién. Sau
24 gid quan sat vét bénh dudi kinh 10p, dung diia
cay tach soi ndm trén bé mat vét bénh sang dia petri
chtra moi truong Water Agar, mang dia petri vao ta
sang téi & nhiét do 25°C trong khoang 72 gio. Quan
s4t soi nam trong sudt moc ra tir vét phan lap, dung
diia cay soi nam sang mdi truong PDA va u & nhiét
dd 25°C, dinh ky quan sét, tach rong, trir ngudn &
diéu kién 4°C (Hinh 1).

Hinh 1. Bao tir nAm Cercospora sp. trén xa lach
dugc quan sat ¢ vat kinh40X

Thi nghiém b tri hoan toan ngau nhién, 3 nghiém
thirc 1a ba giéng rau xa lach Rado 45, Rado 357 va
Romaine, 4 lan 1ap lai, mdi thang 1ap lai ¢6 2 cay xa
lach. Cay con dugc 2 - 3 14 (12 ngay sau khi gieo
(NSKG) duoc dit vao ly trdng trong thung chia
25 lit dung dich dinh dudng. Sau khi xa lach duoc
25 NSKG thi tién hanh chung bénh. Nam Cercospora
sp. dugc nudi ciy trén dia petri chira moi truong
PDA trong 6 ngay, sau d6 thu huyén phi nim bang
cach cho 5 ml nuéc cit da thanh tring vao mdi dia
petri, thu hoach bao tir va xac dinh mat do bao tir
bang lam dém hong cau. Phun bao tir nAm 5 ml/cay
voi mat sb 1a 1 x10%bao tir/ml. Phun suong tao do
am dén khi bénh phéattrién.

Ghi nhan ti I¢ bénh va trung binh dién tich I&
bénh cua mbi cay o thoi diém 4, 5, 6, 7, 9 ngiy sau
khi chung bénh (NSKCB).

2

Ti Ié bénh theo cong thic:
Tong s614 bénh
Tong sb 14 quan sat
Trung binh dién tich 14 bi bénh dugc tinh theo
cong thuc:

TLB (%) = » 100%

Tdng phan tram dién tich 14 bénh

TBDTLBB (%) = > - :
. . Tong so6 1a quan séat
Tong phan tram di¢n tich la bénh = N, + ... + N

Trong dé: N, : % dién tich bénh 14 thiz nhdt ; N, : %
dién tich bénh la thit n.

Dién tich duéi dudng cong tién trién bénh (Area
Under Disease Progress Curve - AUDPC) cong thuc
Shaner and Finney (1977):

AUDPC = ) (141 + 1) / 2(tisn - &)

Trong d6: n: S6 lan lay chi tiéu, x;: Ty 1¢ bénh ¢ lan
quan sat thez 1, t: Ngay sau chung bénh ¢ lan quan sat
thez .

b) Thi nghiém B. Khdo sdt anh hiong nong do silic
cung cdp qua ré dén kha nang khang bénh dom ld do
nam Cercospora sp. trén rau xa lach Rado 45 iy canh

Thi nghiém duoc bd tri thé thic hoan toan
ngau nhién, 5 nghiém thic silic (d6i chimg 0, 10,
20, 30, va 40 ppm), 3 lan lap lai va mdi lan lap lai 1a
1 thiing trong 6 cay xa lach Rado 45. Xa lach duoc
25 NSKG tién hanh chung bénh. Phunsgi nim
5 ml/cay voi mat s6 1a 2 x 104bao ti/ml. Phun swong
tao do am dén khi bénh phét trién. Trung binh dién
tich 1a bénh cua mdi cay dwoc ghi nhan ¢ thoi diém
5,7,9 NSKCB.
¢) Thi nghiém C. Khdo sdt anh hirong nong do silic
phun qua |& dén kha nang khang bénh dom 1& do nam
Cercospora sp. trén rau xa lach Rado 45 t/uiy canh

Thi nghiém dugc bé tri thé thic hoan toan ngau
nhién, 5 nghiém thire silic phun 14 (@i chtg 0, 20,
40, 60, va 80 ppm), 3 lan lap lai va mdi lan lap lai 1a
1 thiing trong 6 cay xa lach Rado 45. Thoi gian
chung bénh xa lach vao 25 NSKG va dung dich silic
dugc phun uét déu trén 6 cay/thung truéc 3 ngay
chung bénh. Phun bao tirnam 5 ml/cay véi mat sé 1a
2 x 10*bao tir/ml. Phun swong tao do am dén khi
bénh phat trién. Nghiém thire dbi ching dugc phun
nudc cat. Trung binh dién tich 1& bénh caa mai cay
duoc ghi nhan ¢ thoi diém 3, 5, 7 NSKCB.

S ligu thi nghiém dwoc xu Ii bang phan mém
Microsoft office Excel. Phan tich théng ké dung
MSTATC va gi tri trung binh kiém dinh khac biét
qua phép thu Duncan.
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2.3. Thoi gian va dia diém nghién ciru

Nghién ctru dugc thyc hién tur thang 01 nam
2019 dén thang 6 nam 2020 tai phong thi nghiém
bénh cady B6 mén Bao vé thuc vat va trai Nghién ctru
va Thuc nghiém Néng nghiép, Khoa Néng nghiép,
Truong Pai hoc Can Tho.

I1l. KET QUA VATHAO LUAN

3.1. Thi nghiém A. Tinh min cim 3 giéng xa lach
Rado 357, Rado 45 va Romaine ddi véi bénh dém
la do Cercosporasp.

Két qua bang 1, gibng Rado 45 ¢ ty I¢ bénh cao
nhét (99,9%), khac biét y nghia thong ké 1% so Vi
2 gibng Romain (70,7%) va Rado 357 (81,1%) ¢
9 NSKCB. Dién tich duéi duong cong tién trién bénh
cho thay gidng Rado 45 (416,0%) cao hon Rado 357

(344,3%) va khac biét ¥ nghia so v6i gidng xa lach
Romaine (238,5%) qua cac thoi diém quan sat.

Trung binh dién tich 14 bénh ¢ gidng Rado 45
cao hon khéac biét ¥ nghia 1% so vai giéng Rado 357
va gidng Romain ¢ 4, 5, 6, 7 va 9 NSKCB (Bang 2).
Thoi diém 9 NSKCB, trung binh dién tich |4 bénh
& giéng Rado 45 cao gap 3,7 va 4,4 1an so véi gidng
Rado 375 va Romaine twong mg, va chi s6 mirc do
tién trién bénh theo thoi gian ting gap 3,5 va 5,4 lan
tuong tng. Theo Koohakan va cong tac vién (2008),
giong xa lach thuong mai trong thuy canh & Thai
lan bi bénh dém 14 do Cercospora sp. phan Ion gay
hai trén giéng romaine, butterhead va greenoak. Thi
nghiém Liang va cong tac vién (2005), giong dua leo
dé nhiém bénh (Ningfeng s 3) c6 chi sé bénh (%)
cao hon y nghia so vai giéng khang (Jinchun sé 4)
bénh phén tring do Podosphaera xanthii khi c6 hoic
khéng co xtr lysilic.

Bang 1. Ti 1& bénh dom 14 do ndm Cercospora sp.

Nghi¢m thirc Ti 18 bénh (%) & cac thoi diém AUDPC
(gibng) 4 NSKCB 5 NSKCB 6 NSKCB 7 NSKCB 9 NSKCB
Rado 45 68,8° 72,50 80,3 85,9° 99,9° 416,0°
Rado 357 47,3 55,90 68,4° 76,9 81,1° 344,3
Romaine 25,6 29,60 45,5 53,2 70,70 238,5°
MT/Z‘C )} nghfa ** ** * *%* **
CV (%) 19,20 19,09 14,06 16,84 11,34 15,76

Ghi chi: Céc gia tri ¢ cing mét cét theo sau cting mét hodc nhiéu chir cai giong nhau thi khdng khac biét ¢ mirc y
nghia 1% qua phép thiz Duncan. ** Khac biét o mirc y nghia 1%. * Khac biét ¢ mirc y nghia 5%.

Bang 2. Trung binh dién tich 4 bénh dém 14 do nAm Cercospora sp.

Nghié¢m thirc Trung binh dién tich 14 bénh (%) & cé4c thoi diém AUDPC
(gidng) 4 NSKCB 5 NSKCB 6 NSKCB 7 NSKCB 9 NSKCB
Rado 45 0,72 1,40 2,4 3,1° 7,42 16,2°
Rado 357 0,2 0,3 0,7° 1,00 2,00 4,6°
Romaine 0,1¢ 0,1° 0,4° 0,6° 1,7° 3,00
MLZ’C }} nghfa ** ** ** ** **
CV (%) 23,45 56,64 28,99 24,58 45,23 33,24

Ghichu: Cac giatrj ¢ cing mgt cot duroc theo sau bai cing mgt hodc nhiéu chécai giéng nhau thi khéng khac biét &
muiC Yy nghia 1% qua phép thiz Duncan. ** Khac biét & muc y nghia 1%.

Rado 357

Rado 45 I

Romaine
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Hinh 2. Mirc do nhiém bénh dém 14 do nam Cercospora sp.
trén ba gidng rau xa lach thuy canh vao thoi diém 9 NSKCB
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Thoi diém 9 NSKCB, giéng xa lach Rado 45 co ti
I¢ bénh va trung binh dién tich 14 bénh cao hon va
khacbiétsovéi2gidngxalachRado357 vaRomaine
(Hinh 2). Quan sat cho thay 2 giong xa lach Rado
357 va Romaine c6 dic diém la hoi day hon gidng xa
lach Rado 45, c6 thé han ché kha ning xam nhiém
ctia nam ¢ bé mat 14. Bac diém la mém va mong cua
giéng Rado 45 c6 thé lién quan tinh man cam déi véi
mam bénh hon.

3.2. Thi nghiém B. Anh hwéng nong a9 silic cung
cAp qua ré dén kha ning khang bénh dém 14 do
nam Cercospora sp. ddi véi giong Rado 45

Nong do 10 va 20 ppm silic ¢ trung binh dién
tich 14 va dién tich bénh theo thoi gian tang cham
& thoi diém 5, 7 va 9 NSKCB so véi nong do 30,
40 ppm Si va ddi chimg (Bang 3). Mtrc d6 nhiém
bénh nghiém thue silic 10 ppm (17,0%) va 20 ppm
(16,8%) & 9 NSKCB thap nhat, khéc biét y nghia so
vai nghiém thirc 30 ppm (27,1) va 40 ppm (27,7%).
Mic di dbi chimg (21,6%) bénh c6 chiéu hudng gia
tang va trung binh dién tich bénh cao hon nghi¢m
thire 10 va 20 ppm & thoi diém 9 NSKCB, tuy nhién
khdng khac biét y nghia phan tich thong ké.

Nong d6 silic 10 va 20 ppm bd sung trong dung
dich dinh dudng c6 anh hudng lam giam bénh dén
thoi diém 9 NSKC (Hinh 3). Theo Pozo va cong tac
vién (2015), giéng xa lach Teresa trong trong dung
dich dinh dudng cé bod sung 0,65 mM Si (khoang
18,26 ppm Si) cho thay dién tich 14 bi bénh (%)
do Botrytis cinerea giam manh, khac biét y nghia
(P <0,05) 50 véi nghiém thie khdng bd sung Si & thoi
diém 3, 7 va 14 NSKCB. Nong d6 silic 30 va 40 ppm
trong thi nghiém thé hién muc do bénh ting nhanh
va cao hon dén thoi diém quan sat 9 NSKCB, cho
thiy nong do silic cao lam giam kha nang chdng chiu
bénh do c6 thé anh hudng bat loi dén sinh truong
xa lach. Tesfagiorgis va Laing (2013) bao cao sy gia

tang tich lity nguyén t6 K, Ca, P va Mg c6 lién quan
dén sinh truong tdi hao cua 2 gidng dua zucchini
va zinnia trong ddy tng dung 50 - 100 mg K,SiO,/L
(5,9-118 ppm Si) trong hé théng dinh dudng tuan
hoan; va & ndng do silic cao gdy mat can bang dinh
dudng, lam cay sinh truong kém. Theo Liang (1999),
anh hudng silic c6 thé lién quan dén thay doi sinh ly,
qua trinh bién dudng lam anh huong gia ting hip
thu hodc tc ché va van chuyén dinh dudng trong
cly. Mot s6 nghién ctru viéc b sung silic & nong do
thip gitp gia ting sinh truong va c6 thé tranh rai ro
do bénh phin tring (Moyer et al., 2008; Shetty et al.,
2012). Co ché tinh khang silic dugc giai thich do su
ling tu silic hoat dong nhu rao can co hoc (Cacique
et al., 2013) va dap tng bao vé sinh hda tuong tu
tinh kich khang hé thdng trong cay (Cai et al., 2009;
Shetty et al., 2011).

Bang 3. Trung binh dién tich 4 bénh dém l&
do Cercospora sp.

Nghiégm  Trung binh di¢n tich 1 bénh

thire silic (%) & cac thai diém AUDPC
(Ppm)  5NSKCB 7 NSKCB 9 NSKCB

a‘zng 0,2 49 216 37
10 0,4 51 16,9° 27,6°
20 0,4 58 16,8° 28,9°
30 0,4 7,5 27,10 42,6%®
40 0,4 8.4 207 449
:Zlg]/;l(liay ns ns * *
CV (%) 16,48 17,50 11,46 20,60

Ghi chi: Cac gia tri ¢ cung mgt cot duroc theo sau boi
cling mét hogc nhiéu chiz cai giong nhau thi khdng khac
bi¢t o murc y nghia 1% qua phép thez Duncan. *Khac biét
o mue y nghia 5%.

Hinh 3. Mirc @6 nhiém bénh dém Ia do Cercospora sp. trén xa lach Rado 45
& cac nong do silic cung cap qua ré ¢ thoi diém 9 NSKCB
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3.3. Thi nghiém C. Anh hwéng nong db silic phun
|4 dén kha ning khang bénh ddm |4 do Cercospora
sp. doi véi giéng Rado45

Thoi diém 3 NSKCB, trung binh dién tich 14 bénh
c6 su khac biét gitra nong do 40 ppm (0,2%) so Voi
d6i chung (0,4%) va 80 ppm (0,5%) & mirc y nghia
5% (Bang 4). Thoi diém 5 va 7 NSKCB trung binh
dién tich bénh va muc d6 bénh tiép tuc gia tang, tuy
nhién khac biét khong y nghia gitra cAc nghi¢m thirc
c6 phun va khong phun silic. Nghién ctru phun silic
qua la dugc bdo cao kém hiéu qua hon silic cung
cap qua ré trong viéc kiém soat bénh phan tring
¢ lta mi (Guevel et al., 2007). Thi nghiém cay dau
nanh bén Si ¢ dang kali silicate qua ré hi¢u qua lam
giam bénh do Phakopsora pachyrhizi hon khi phun
I& (Rodrigues et al., 2009) va bénh than thu cay 6t do
Colletotrichum gloeosporioides (Jayawardana et al.,
2014). Mot s6 tac gia dong y phun silic qua 14 co thé
lam tang d6 ctg co hoc, ngan can xam nhiém khuan
ty vao trong mo té bao ky chi; tuy nhién van chuard
silic ¢6 kich thich phan ung bao v¢é hay khong. Hon
nita chua c6 nghién ctru cho thdy mdi quan hé silic
phun 14 ¢6 lién quan dén protein va tac nhan bénh &
I4 c6 ching va khong c¢o chung bénh (Bowen et al.,
1992; Menzies et al., 1992).

Bing 4. Trung binh dién tich 14 bénh dém 14
do Cercospora sp.

Nghi¢gm  Trung binh dién tich 14 bénh

thirc silic (%) & cac thoi diem AUDPC
(ppm) 3 NSKCB 5NSKCB 7 NSKCB

gﬁ;ﬂg 0,4 16,6 42,0 75,6
20 0,4 14,4 42,8 71,9
40 0,2¢ 14,5 44,2 735
60 0,3 15,0 46,8 77,1
80 0,5¢ 14,6 45,7 75,4
Zf;;ay * ns ns ns
CV (%) 2147 9,20 5,11 5,80

Ghi cha: Céac gia tri ¢ cung mgt cét droc theo sau bgi
cling mét hogc nhiéu chi cai giong nhau thi khéng khac
bi¢t o miec y nghia 1% qua phép thi: Duncan. *Khéc biét
o Mure y nghia 5%.

IV.KET LUAN

Gidng rau xa lach Rado 45 min cam bénh véi
bénh dém 14 do Cercospora sp. cao hon 2 gidng xa
lach Rado 357 va Romaine trong thuy canh. Silic
cung cap qua ré ¢ nong do 10 va 20 ppm c6 kha
nang kiém soat hiéu qua t6t dbi véi bénh ddm 14 trén

gidng xa lach Rado 45. Silic phun qua la & nong dé
tir 20 - 80 ppm chura thé hién hiéu qua giam bénh so
vai khdng phun.
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Effect of silicon concentration on resistance to leaf spot disease
by Cercospora sp. on hydroponic lettuce

Nguyen Huy Tai, Ly Thi Cam Duyen,
Nguyen Thi Thu Nga, Nguyen Bao Ve

Abstract

The study was conducted to evaluate the susceptibility to leaf spot disease on three lettuce varieties and the effect
of silicon concentrations in a nutrient solution supplied through the roots and sprayed through the leaves on
resistance to leaf spot disease caused by Cercospora sp. on hydroponic lettuce. The results showed that, the Rado 45 is
susceptible to leaf spot disease with the highest disease rate (99.9%) and average percentage of disease leaf area (7.4%)
which are significantly different from those of Rado 357 and Romaine varieties at 9 days after disease inoculation.
For 9 days after disease inoculation, average percentage of disease leaf area Rado 45 in silicon concentrations supplied
through roots 10 ppm (17.0%) and 20 ppm (16.8%) which were lower and differed significantly that from silicon
concentrations of 30 ppm (27.1%) and 40 ppm (27.7%); however, silicon concentrations of 10 and 20 ppm was not
significantly different from the control treatment (21.6%). The experimental results on five concentrations of silicon
0; 20; 40; 60 and 80 ppm on Rado 45 by foliar sprays for 3 days after disease inoculation showed that the average
percentage of disease leaf area in silicon concentration 40 ppm was significantly lower than that of the concentration
of 80 ppm and the control; however, between silicon concentrations there was no significant difference for 5 and
7 days after disease inoculation.
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