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ABSTRACT

Knowing the environment that is unfavorable for the growth of pathogens can be
used as basic information to develop appropriate strategies to prevent the
occurrence of disease in dragon fruit. In this paper, a number of environmental
factors including temperature, pH and salinity, as well as biological factors
including endogenous bacteria species isolated from pitaya showing antagonistic
activity on fungi, Alternaria alternata was studied. The growth of A. alternata
mycelium is inhibited at 35°C, while 25°C is quite suitable for their growth. The
temperature of 30°C is favorable for the development of A. alternata. Under
different pH conditions, the growth of A. alternata is most inhibited at pH 4.
Moreover, the salinity test results show that A. alternata is not significantly affected
by salt concentrations tested. Meanwhile, in vitro testing of antagonistic bacteria
showed that both EC120 and EC121 were highly effective in inhibiting the growth
of the fungus under investigation. The results of the experiment show that the proper
combination of environmental regulation and care regimen can be very beneficial
for crop growth in the field as well as the longevity of fruit after harvest.

TOM TAT

Biét diroe méi truong khong thudn loi cho su phdt trién ciia mam bénh c6 thé dwoc
sur dyung lam thong tin co ban dé xdy dung cdc chién heoc thich hop dé ngan ngua
sw xudt hién cia benh trén thanh long. Nghién ciru nham danh gla mot s yéu )
moi truong bao gom nhiét dj, d¢ pH va do man, ciing nhw yéu t6 sinh hoc bao gom
cdc lodi vi khudn ngi sinh phén lap tir cdy thanh long doi khang véi ndm gdy bénh,
Alternaria alternata. Sw phat trién ciia si ndam A. alternata bi irc ché o nhiét dp

35°C, trong khi nhiét do 25°C kha thich hop cho sy phat trién ciia chung. Nhiét do
30°C la thuan loi cho su phat trién ciia A. alternata. Trong diéu kién PpH khac nhau,
sw phdt trién ciia nam A. alternata hau hét bi vic ché cuc dai & pH 4. Hon nita, két
qua thir nghiém do man cho thdy A. alternata khéng bi anh hwéng nhiéu béi cdc
nong d’o muoi duoc thir nghzem Trong khi d6, viéc kiém tra vi khudn doi khing
trong ong nghiém cho két qua la ca EC120 va EC121 déu cé hiéu qud cao trong
viéc tkc ché s phat trién ciia logi nam dwoc khdo sdt. Cdc két qua thi nghiém cho
thay s két hop thich hop cua vige diéu chinh moi truong va ché dj cham s6c ¢6 thé
rat hitu ich cho s phat trién ciia cdy trong trén dong rudng ciing nhie tudi tho ciia
trdi cdy sau thu hoach.
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1. GIOI THIEU

Thanh long (Hylocereus spp.) thuoc ho xuong
rong va c6 ngudn gbc tir Nam My (Crane & Balerdi,
2005). O Viét Nam, phan Ién thanh long dugc trong
1a loai Hylocereus undatus, c6 dic diém vo do hay
hong va rudt trang hoac ruot do (Nguyén Nhu Nhit
va ctv., 2020). Qua thanh long 1a loai trai cdy phd
bién, mang lai nhiéu loi ich cho strc khoe con ngudi,
vi chung chira ham lugng natri, kali va vitamin A
cao; téng ham lwong chat ran 1én toi 16,6% (Tel Zur,
2015). V&i uu thé vé diéu kién dat dai khi hau va
kinh nghiém canh tic ctia nguoi dan, thanh long
dang 1a mot cay trong chiém mot vi tri quan trong
trong nganh tréng ciy an qua theo huéng xuat khau
cua Viét Nam.

Tuy nhién hién nay, tinh hinh dich bénh trén
thanh long dang dién ra nghiém trong, c6 nhiéu bénh
trén cy thanh long da dugc ghi nhan tir mot sé qudc
gia san xuét cac loai rudt tring, do va vang. Vi du
nhu cac bénh do ndm giy ra, ching han nhu
Alternaria sp., Ascochyta sp., Aspergillus sp.,
Bipolaris cactivora, Botryosphaeria dothidea,
Capnodium sp., Colletotrichum gloeosporioides,
Dothiorella sp., Fusarium sp., Gloeosporium
agaves, Macssonina agaves, Phytopthora sp. va
Sphaceloma sp. (Jin et al., 2020; Le Bellec et al.,
2006; Nguyén Nhu Nhut va ctv., 2020; Palmateer et
al., 2007; Paull, 2007; Sijam et al., 2008). Trong cac
bénh trén cdy thanh long, dang chu y 1a bénh théi
ngon canh do nim Alternaria sp. giy ra. Bénh
thudng xut hién quanh niam, dic biét vao diéu kién
nhiét do, d6 4m cao nhu vao dédu mua mua. Ngon
canh hay dau canh thanh long bi bénh s& chuyén
sang mau vang, mém ra sau do6 bi thdi. Bénh thdi
ngon khién ngon cdy bi chét, canh khong phat trién,
anh huong dén sy phat trién cta cdy thanh long. Dac
biét, bénh xay ra khong nhimng trén dat phén (dat
thip) ma con ca trén d4t cao.

Kién thuc sinh hoc co ban cua mam bénh, ching
han nhu sy lién quan gitra Sy nay mam va hinh thanh
bao tir Vi cac yéu té moi truong, sé rat hiru ich trong
viéc phat trién cac chién lugc quan Iy bénh bén vitng
hon (Xu et al., 2001). Can phai hiéu chinh xac cac
diéu kién méi truong cho sy 1ay nhiém va phat trién
cua bénh dé xac dinh thoi diém sir dung thude trir
nim thich hop va c6 thé 1a thuc hién cac bién phap
kiém soat bénh thay thé (Percich et al., 1997).
Nghién ctru nay danh gia cac yéu té moi truong ciing
nhu hai vi khuan ngi sinh (VKNS) dbi khang
(EC120 va ECI21) v6i nam gay bénh thbi ngon
canh (Alternaria alternata) da phéan 1ap dugc trén
cdy thanh long trong diéu kién in vitro.
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2. PHUONG PHAP NGHIEN CUU

Céac thi nghiém dugc thuc hién tai Phong thi
nghiém Vi sinh, Vién Tai nguyén va Moi truong,
Pai hoc Quéc gia Ha Noi. Cac ching VKNS doi
khang phan 1ap tir cdy thanh long (EC120 va EC121)
va mau nam gay bénh thdi ngon canh sir dung trong
thi nghiém nay duoc Iy tir bo suu tap cac ching vi
sinh vat cua Phong thi nghiém Vi sinh. M6t sb yéu
t6 moi truong bao gdm nhiét do, pH va d6 man va
cac ching VKNS ddi khang chdng lai cac loai nam
gay bénh d6 da dugc nghién ctu.

2.1. Anh hwéng caa nhiét do

Ching nam nghién ctru duge nudi ciy trén dia
¢6 chlra moi truong PDA va sau d6 duoc u ¢ 4 nhiét
d6 khac nhau 1a 20, 25, 30, hoic 35°C trong 10 ngay
theo phuong phap dugc phat trién boi Baird (2004).
Su phat trién cta ndm duge theo ddi béng cach do
duong kinh soi nam bang thudc do (Digimatic
Calibre, Japan) hai ngay mot lan. Cac thi nghiém
duoc 13p lai ba lan.

2.2. Anh hwéng cia pH

Chang nam nghién ctru dugce nudi cdy trén moi
truong PDA. Gia tri pH d& dugc diéu chinh thanh 4;
5,5; 7; 8,5 hoac 10 (Fayzalla et al.., 2008). pH duoc
xac dinh bang may do pH Delta 320 (Mettler,
Toledo). Su phat trién cua nam dugce theo doi bang
cach do duong kinh soi nam bang thudc cap ky thuat
s6 hai ngay mot lan. Céc thi nghiém duoc lap lai ba
lan.

2.3. Anh hwéng cia dd man

Céc chiing ndm phan lap dugc nubi chy trén dia
PDA trong 10 ngay v&i nim ndng d6 do mudi NaCl
khac nhau (0, 1, 10, 100, 1.000 mg L) (Al-Rokibah
et al., 1998). Sy phat trién ctia nam dugce theo ddi
bang cach do duong kinh soi nim bang thudc cap
k¥ thuat sé hai ngay mot lan. Cac thi nghiém dugc
Iap lai ba lan.

2.4. Anh hwéng cia vi khuin ndi sinh ddi
khang

Thi nghiém nay dwoc thuc hién voi quy trinh
nudi cy kép theo phuong phap do Sijam and Dikin
(2005) phat trién bang cach nudi cdy ca nim phén
lap va vi khuan ddi khang trong dia PDA trong 10
ngay ¢ nhiét d6 phong. VKNS do6i khang, EC120 va
ECI21, dwgc nudi cdy trén LB (Oxoid Ltd.,
Basingtoke, Hampshire, Anh) tir b6 suu tap caa
Phong thi nghiém vi sinh, Vién Tai nguyén va Moi
truong, Pai hoc Qudc gia Ha Noi. Mau nam (duong
kinh 4 mm) dugc dt cach mép dia cay 2 cm; trong
khi VKNS d6i khang cdy & phia ddi dién trén cing
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mot dia. Su phat trién cua ndm dugc theo ddi bang
cach do ca hudng tim cua soi ndm vé phia ria dia
(duogce coi 1a Ro) va vé phia VKNS (duoc coi 1a Rt)
bang thudc cap ki thuat s6 2 ngay mot lan. Cac thi
nghiém duoc lap lai ba lan. Su wc ché cua VKNS
d6i khang chdng lai cac ching nim dugc phan 1ap
theo cong thirc sau:

H = (Ro - Rt)/ Ro x 100

Trong d6, H: Hiéu qua trc ché (%); Ro = Sy phat
trién cua soi ndm Ve phla mép dia (mm) Rt = Su
phat trién ctia sgi nam vé phia vi khuan (mm).

2.5. Phén tich thong ké
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Céc s6 liéu thi nghiém dwoc danh gia bang cac
phuong phép théng ké phan tich bién thién
(Analysis of Variance, ANOVA), so sanh trung binh
theo phép thir Duncan. Cac sé liéu ghi nhan duoc xu
li bang Excel va phan mém SPSS phién ban 19.

3. KET QUA VA THAO LUAN
3.1. Anh hwéng caa nhiét dp

Nhin chung, ket qua thi nghiém xu ly nhiét do
cho thay su phat trién lién tuc caa soi nam bj wc ché
& nhiét do 30 va 35°C; trong khi nhiét do 20°C kha
thich hop cho sy phat trién cua chung. Nhiét @6 25°C
thuan lgi cho sy phat trién cua A. alternata (Hinh 1).
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Hinh 1. Anh hwéng cia nhiét d9 dén sw phat trién cia nam A. alternata trong diéu kién in vitro

3.2. Anh hwéng caa pH

Thi nghiém in vitro vé anh huong cia pH néi
chung cho thay s phat trién cua nam A. alternata bi
uc ché boi pH 4. Sy e ché do pH 4 ¢6 hiéu qua cho
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dén thoi diém két thiuc thi nghiém. Két qua thi
nghiém cho thiy gia tri pH trong khoang 5,5-10 it
anh huong hon téi sy phat trién ciia nim A. alternata

va pH 7 13 Iy twong va tao ra sy phat trién soi nim
trung binh t6i da (Hinh 2).
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Hinh 2. Anh hwéng ciia pH dén sw phat trién ciia nam A. alternata trong diéu kién in vitro
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3.3. Anh hwéng cia dd man

Céc két qua thi nghiém vé sy khang man cho
thay cac ndng @6 man khac nhau déu cé nhiing tac
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dong khac biét dang ké ddi vai A. alternata so véi
doi chimg (Hinh 3).
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Hinh 3. Anh hwéng cia nong dd mudi NaCl dén sw phat trién cia nam A. alternata trong diéu kién in
vitro

3.4. Anh hwéng ciia VKNS dbi khang
Két qua kiém tra VKNS dbi khang cho thay ca
EC120 va EC121 ¢6 hiéu qua cao trong viéc uc ché
su phat trién cia nam A. alternata (Hinh 4). Trong
70
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6 ngay dau tién kha ning trc ché cua hai chung dat
60%. Trong cac ngay tiép theo kha ning tc ché cua
cac ching VKNS nay 6n dinh va dao dong trong
khoang 60-63%.
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Hinh 4. Anh huéng cia vi khuin ndi sinh ddi khang dén sy phat trién cia nAm A. alternata trong diéu
kién in vitro

4. THAO LUAN

Nhin chung, sy phat trién ciia nim gay bénh thoi
nhiin A. alternata bi e ché dang ké bai mirc do cuc
doan (tdi thiéu va téi da) ctia cac nghiém thic, ngoai
trir xir Iy bang 6 man. Trong khi d6, hai loai VKNS
d6i khang duoc st dung c6 thé han ché su phat trién
soi n4m cta mam bénh. Tuy nhién, nhing phat hién
nay khong gidng nhu nhitng phat hién trén cac loai
nim khac nhau trén cac ciy trong khac nhau. Ty 1é
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nay mam t6i da ctia nam Bipolaris sorokiniana gay
ra phac hop bénh trén cay Poa pratensis va Agrostis
palustris 1a 16n nhat & 25 va 30°C, nhung né khong
nay mam & 35°C (Hodges, 1975); trong khi Barba et
al. (2002) quan sat thdy sy hinh thanh bao tir ciia B.
sorokiniana trén hat lta mach dat cuc dai ¢ 19,3°C.

Nam thuong chi sir dung co chat ¢ dang dung
dich dé€ tao ra céc chat can thiet cho su phat trién va
su trao doi chat caa ching. Do d6, pH c6 vai tro quan
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trong trong qua trinh phat trién cua soi nam. Két qua
thi nghiém chi ra rang su phat trién sgi ndm A.
alternata thich hop khoang pH tir 7 dén 10. M6i
truong pH kiém cho A. alternata phu hop véi cac
nghién ctru khac trudc d6 (Gawai & Mangnalikar,
201-8). Bischoff and Garraway (1987) gia dinh ring
Su tich tu ammonium va tang d¢ pH trén moi truong
rin c6 thé lam ting san xuit NADP-glutamate
dehydrogenase va NAD-glutamate dehydrogenase
trong nudi cdy long nim Bipolaris maydis co lién
quan dén su hién dién cua soi nim va cia soi nim
V6i bao tir.

Sy tic ché khong dang ké cua cac mirc d6 man
nhét dinh d6i véi sy phat trién ciia nam A. alternata
trong nghién ciru nay phit hop véi mot sé két qua
thu dugc tir cac nghién ctru trude d6. Thi nghiém in
vitro do Hopkins and McQuilken (2000) cho thiy
nam Pestalotiopsis sydowiana (tic nhan gy bénh
trén 14, goc va ré trén cay canh tai cac vuon uom
thwong mai & Anh) c6 ty 16 mé rong soi nam nhanh
nhét khi duoc nudi trén PDA ¢6 bd sung mudi NaCl.
Trong mot nghién ciru khac vé anh huong cua do
min dén sy phat trién cua soi nam thi dung dich
mudi (nong d6 0,1 va 0,2 M) da lam ting cuong su
phat trién cua bénh thdi ré trén cay Cuc (do nim
Phytophthora cryptogea gy ra) 1én twong ung 1a 70
va 88% (MacDonald, 1982).

Tuy nhién, nhitng phat hién cua nghién ciru nay
¢6 su sai khac véi mot s cong trinh nghién ctu vai
trdo cua mudi NaCl trong viéc ngan chan bénh théi
ngon va théi ré trén ciy mang tay (Asparagus
officinalis L.) do F. oxysporum hoac F. proliferatum
gdy ra (Elmer, 2003). Trong bao cao do, tac gia da

cong bd mirc do giam cac vét thuong & ré tiép xuc
truc tiép voi NaCl (giam 51%) cao hon déng ké so
V6i 1é khong tiép xtc (giam 31%).

Mat khac, thi nghiém in vitro nay da chirng minh
ring ca EC120 va EC121 c6 thé 1a tac nhan kiém
soat sinh hoc ndm A. alternata. Két qua nay phu hop
v6i mot s6 bao céo trude day vé kha ning tao ra chat
khang nim cua cac chung vi khuan (Dikin et al.,
2007; Luu etal., 2021). Vi du nhu Dikin et al. (2007)
bao céo rang cac chat khang khuan cua vi khuan B.
multivorans c6 thé han ché sy phat trién cia ndm
Schizophyllum commune, tac nhan gay bénh cua
mam nau va bénh thdi hat trén co dau.

5. KET LUAN

Sy phat trién cua soi ndm duoc thir nghiém bi
anh huong nhiéu boi diéu kién nhiét do khac nghiét
(35°C) va pH (pH 4.0). Cac nong do mudi c6 thé e
ché dang ké dén sy phat trién ciia nam A. alternata;
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trong khi cac vi khudn noi sinh d6i khang duoc sir
dung, chung EC120 va ECI121, c6 hiéu qua nhat
trong viéc han ché sy phat trién caa ndm thir nghiém
trong diéu kién in vitro. Cac két qua thi nghiém cho
thdy su twong quan thuan nghich giira su cai bién
moi truong mot cach hop ly va su phat trién cua cay
trong trén ddng rudng ciing nhu tudi tho cua trai ciy
sau thu hoach.
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