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TOM TAT

Dbi vai Viét Nam, trai thanh long 12 tréi cay c6 gid tri dinh dudng va kinh té cao nhung
c6 thoi han bao quan ngan. Nam méc gy hai la mot trong cac nguyén nhan gay ton that chat
lugng trai thanh long sau thu hoach. Nghién ctru nay duoc thyc hi¢n nham tim ra nhitng chiing
nim méc gay hai trén tral thanh long Hylocereus costaricensis trong qua trinh bao quan sau
thu hoach. Bang cach cdy chin mau vo bi héng cua trai thanh long H. costaricensis lay tir vuon
thanh long tai Long An trén méi truong thach chon loc Czapeck-Dox, nim ching nam méc
N1, N2, N3, N4 va N5 duoc phan Iap va lam thuan. Dya vao dic diém dai thé (hinh thai khuan
lac) va vi thé (hinh théi té bao trén kinh hién vi quang hoc), ching N1 va N2 c6 thé thudc chi
Fusarium, chiung N3 c6 thé thudc chi Neoscytalidium, chung N4 cé thé thudc chi Rhizopus va
chung N5 c6 thé thuc chi Aspergillus. Hai ching ndm méc N1 va N3 lan luot duge xéc dinh
1a Fusarium fujikuroi (d6 twong ddng 100%) va Neoscytalidium sp. (d6 twong dong 100%)
dua trén phéan tich trinh tu vang ITS va LSU ctia gen rRNA ket hop véi déc diém hinh thai.
Thir nghiém lay nhim nhan tao cho thiy ca hai chung nim méc F. fujikuroi N1 va
Neoscytalidium sp. N3 déu gay hai trén trai thanh long H. costaricensis sau thu hoach. Cac két
qua caa nghién ciru ndy da gop phan cung cap thém théng tin vé cac loai nAm méc gay hai va tir
d6 gop phan giup dinh huéng viéc ngan ngira va bao quan trai thanh long H. costaricensis sau
thu hoach ¢ Viét Nam.

T khéa: Binh danh, Fusarium fujikuroi, Hylocereus costaricensis, Neoscytalidium, phén lap,
sau thu hoach.

1. MO PAU

Thanh long Hylocereus costaricensis 1 loai trai cay nhiét d6i c6 gia tri kinh té cao, duoc
trong phd bién & cac viing nhiét di trén toan thé gidi. Pac biét véi diéu kién khi hau nhiét déi
quanh nam, Viét Nam 12 mot trong cac nudc c6 dién tich san lwong thanh long 16n nhat Chau
A va xuat khau thanh long 16n nhat thé gidi [1]. Riéng ¢ Péng Bang Séng Ciru Long (PBSCL)
trong d6 2 tinh san xuat thanh long 16n nhét la Tién Giang va Long An, thanh long xép thir 8
trong 11 loai trai cay chua luc duoc bo Nong nghiép va Phat trién ndng thdn quy hoach va phét
trién bén viing. Tinh Long An néi riéng va DPBSCL néi chung, viéc dau tu ma rong dién tich gia
tang nhanh chong, san lwong trai thanh long dap ng thi truong trong nudc va xuat khau [2]. San
luong thanh long I6n nhung diéu kién thu héi, bao quan chua tot, kha nang hiéu biét vé bao
quan sau thu hoach ciia nguoi tréng thanh long con chwra cao nén chat lugng trai suy giam
nhanh chéng, gay anh huang 6n téi gia tri dinh dudng va kinh té. Sau thu hoach, nhiing ton
thwong co gii do qua trinh thu hai, van chuyén, con tring... gay ra nhiing bién doi sinh ly,
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tao diéu kién thuan lgi cho vi sinh vat xam nhap gay thdi hong. Nguyén nhan chu yéu cua bénh
hai sau thu hoach Ia do vi sinh vat gay ra, dac biét la dbi tuong nam méc. Céc bénh do nam
méc gay ra thuong rat nguy hiém. Cac bao tir ndm méc phat trién va 1ay lan nhanh khi d6 am
khong khi cao. Ching xam nhap, sinh truéng trén bé mat tiép xtc roi xam lan vao trong md
gay hoai tu, tir do lam cho trai thanh long bi thdi. Nghiém trong hon nita Ia su lay nhiém chéo
nim méc trong qué trinh bao quan gay hai nghiém trong dén chat lwong va san luong trong
qua trinh bao quan [3, 4]. Mat s6 loai nAm méc gay hai trén thanh long Hylocereus spp. sau
thu hoach nhu Aspergillus niger, Aspergillus flavus, Bipolaris, Colletotrichum
gloeosporiodes, Colletotrichum capsica, Dothiorella dominicana, Fusarium, Rhizopus
stolonifer va Penicillium [5-7]. O Viét Nam, cac nghién ctru trong nudc lién quan dén bénh
trén thanh long thuong tap trung xac dinh tac nhan gy bénh trude thu hoach [8, 9]. Thuc té
cho thiy ngay cang xuat hién nhiéu tac nhan nam gay hai méi, ¢d chiéu huéng dién bién phirc
tap, gy kho khin trong viéc phong chéng dich bénh [10]. Do d6, nhém téc gia thuc hién nghién
ctu ndy v6i muc dich phan 1ap va xac dinh mot s6 chang ndm méc gy hai cho tréi thanh long
H. costaricensis sau thu hoach tir mét s6 mau trai thanh long H. costaricensis hu hong ¢ Tan
An, Long An.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Chin mau trai thanh long H. costaricensis bi hu hong trong qua trinh bao quan & nhiét do
phong duoc thu thap tai vuon thanh long (toa d6 10°29°41.3°°N, 106°24°40.1°°E) tai thanh pho
Téan An, Long An.

2.2. Mi trudng nudi ciy

~ Moi truong thach Czapek-Dox duing phan Iap ndm mac, nudi cay thu sinh khoi gom céc thanh
phan sau: NaNO32,0 gL ; K,HPO,1,0 gL MgS040,5 gL™; KC10,5 gL™; FeS040,1 gL ™; sucrose
30 gL™; agar 20 gL™*; pH 7 [11].

Méi truong PDA dong kho ctua Himedia (An Do): 39 g/L, pH 5,6 £ 0,2.
2.3. Phan 1ap nam méc trén mdi truwong chon loc

Dung dao di vo tring cat nhitng miéng nhé mau bé mat trai thanh long H. costaricensis
nghi nhiém ndm méc hoic da bi mdc dé 18n vj tri 4 goc trén dia thach chira méi trueong thach
Czapek-Dox dé phan Iap. Sau 3-7 ngay ¢ diéu kién nhiét do phong, quan sat khuan lac, tién
hanh ciy truyén cac don ching ndm méc 1én moi trudng Czapek-Dox dé 1am thuan. Cay truyén
chung nAm méc da 1am thuan dinh ky 30 ngay trén méi truong 6ng thach nghiéng PDA dé giir
gidng ¢ 4°C [12, 13].

2.4. Quan sat dic diém hinh thai dai thé va vi thé cia cac nAm méc phan lap dwoc

Nudi cdy cac chung ndm méc trén méi truong thach Czapek-Dox hoic PDA dé ¢ diéu
kién nhiét do phong sau 72 gid cho soi nAm phét trién, tién hanh quan sat dai thé: mau sic,
kich thudc khuan lac. Chuan bi tiéu ban phong am dé quan sat hinh thai té bao cua cac ching
nim méc phan lap duoc. Sau 5-6 ngdy, tién hanh nhuém mau céc tiéu ban bang lactophenol
da dugc chuan bi va quan sat dudi kinh hién vi quang hoc & vat kinh 40X. Quan sét hinh dang
vi thé ciia ndm méc bao gom: soi nam, cudng dinh bao tir, mau sic. Cac ching ndm méc duoc
phan loai so bo dén chi dia trén dic diém hinh thai riéng cua ting chung nim méc theo khoa

50



Phan 14p va x&c dinh mét sé ndm méc gay hai trén va trai thanh long Hylocereus costaricensis...

phan loai cua De Hoog Guarro va cs. (2000) [14]; Philip va cs. (2008) [15]; Zheng va cs. (2007)
[16], Raper va Fennell (1965) [17].

2.5. Pinh danh chiing nAm méc dwec tuyén chen bing phan tich trinh tw vang ITS va
LSU cia gen rRNA

Chung nim méc duoc tuyén chon duoc nudi cdy 72 gio trén moi trudng thach Czapek-
Dox & 28-30°C. DNA tong s dugc tach chiét bing phwong phap phenol-chloroform-
isoamylalcohol. Sau d6 viing ITS va LSU caa gen rRNA dugc khuéch dai bang ky thuat PCR
str dung DreamTag DNA Polymerase (Thermo Fisher Scientific) véi cap mdi st dung 12 1TS5
(GGAAGTAAAAGTCGTAACAAGG) va LR7 (TACTACCACCAAGATCT) theo chu trinh
nhiét: 1 chu ky 95°C/5 pht; 35 chu ky gém 95°C/30 gidy, 56°C/45 gidy, 72°C/1 phut; 1 chu
ky 72°C/5 phit. San pham PCR duoc kiém tra trén gel agarose va duoc tinh sach bang kit tinh
sach GeneJET PCR Purification Kit (Thermo Fisher Scientific). San pham PCR di tinh sach
tiép tuc dung cho phan ung PCR giai trinh ty DNA bing cach sir dung BigDye Terminator
v3.1 Cycle Sequencing Kit, vi cip mdi ITS5 (GGAAGTAAAAGTCGTAACAAGG) va LR5
(TCCTGAGGGAAACTTCG) theo chu trinh nhiét: 1 chu ky 96°C/1 phat; 30 chu ky 96°C/10
gidy, 50°C/5 giay, 60°C/4 phut, sau d6 dugc giai trinh tu trén may 3500 Genetic Analyzer
(Applied Biosystems). Trinh tu duoc xtr Iy bang phin mém Bioedit va so sanh trinh tu thu
duoc voi trmh tu trén ngan hang gen (NCBI genBank) bang cong cu Blast dé xac dinh tén loai
cua chang nim méc. Cay pha hé duoc xay dung bang phan mém Mega 6.06 theo phuong phap
thong ké Construct/Test UPBMA Tree, dya vao thuat toan gamma véi gia tri Bootstrap bang
500 lan I3p va chi c6 nhitng gid tri bootstrap cao hon méi hién thi trén cay [18].

2.6. Thir nghiém kha ning gay hai ciia chiing nAm méc dwoc tuyén chen trén trai thanh
long Hylocereus costaricensis

Kha ning gy hai cua cac chung ndm tuyén chon duogc danh gia bang phuong phap giy
bénh nhan tao theo nguyén tic Koch [19], [20]. Nhiing tréi thanh long H. costaricensis khoe,
kich thudc ddng déu, khdng vét thuong vo trai sach va khéng c6 dau hiéu bi bénh duoc chon
tién hanh rira sach dudi dong nuéc chay manh, sau ¢6 nhing vao dung dich con 70°C trong 1
phlt va vét ra dé khd ty nhién, tién hanh 18y bénh nhan tao. Cach thic tién hanh nhu sau: (1)
chuan bi dich bao tar ndm: chiang nam méc dugc nudi trén méi trudng PDA & 25-28°C trong 7
ngay. B6 sung 10 mL mudi sinh i da dugc khtr tring vao mdi dia ndm méc va dung lam kinh
da dugc khtr tring cao nhe dé thu nhan bao tir ndm méc; (2) pha lodng dich bao tar nAm méc
thu duoc bang mudi sinh 1i dé c6 duoc mat do bao tir 1a 10° bao tia/mL. Dung kim cham tiét
tring tao vét thuong sau 2 mm, dudng kinh 0,5 cm 1én vo tréi thanh long H. costaricensis da
duogc xir 1i so bo, tién hanh phun 3 mL dich bao tir voi mat do 10° bao ti/mL I1én vét thuong
nhan tao, bao quan & tdi PE & nhiét d6 phong. Mau ddi chung dugc thuc hién twong ty nhu
mau thir nghiém nhung huyén pht nim méc duoc thay thé bang nudc cat vo trung. Thi nghiém
duoc l3p lai 3 1an, mot trai/nghiém thirc. Céc chi tiéu danh gia bao gdm xéc dinh dwong kinh
vét bénh, thoi gian u bénh, tai phan 1ap ndm méc gay bénh trén moi truong chon loc Czapek-
Dox c6 b sung chloramphenicol 4 gL, quan sét hinh thai vi thé trén kinh hién vi quang hoc
cua ching tai phan 1ap dugc thuc hién dé danh gia mic d6 nguy hai cua chung nAim méc do
dbi vai trai thanh long H. costaricensis.

3. KET QUA VA THAO LUAN

3.1. Phan lap va phan loai so bd cac ching nam maéc tir trai thanh long Hylocereus
costaricensis bi hw héng

51



Trén Thj Mai Trinh, B&ng Phan Thj Kim Uyén, Pham Bui Minh Tam, Nguyén Thj Thu Huyén

Tur chin trai thanh long H. costaricensis hong sau thu hoach duoc ldy mét cach ngau
nhién tir vuon trong thanh long ¢ Tan An, Long An, nam chiing nam méc N1, N2, N3, N4, N5
d3 duoc phan 1ap. Pic diém hinh thai dai thé va vi thé ciia nim chung nim méc nay duoc liét
ké ¢ Bang 1-5 va Hinh 1-5. Theo khoa phén loai cia De Hoog Guarro va cs. (2000) [14], Vi
nim Fusarium c6 khuan lac mau hdng, vang, do hoic tim nhat; cudng bao tir dugc hinh thanh
tir soi ndm, phan nhanh nhiéu, thuong moc thanh cum véi hinh try hoic c6 hinh bip ming;
bao tir thudng c6 dai bao tir (hinh ludi liém hozc hinh thuyén véi nhiéu vach ngan) va tiéu bao
tu (hinh elip, hinh trang va hinh cau). Theo khoa phan loai cua Phillips va cs. (2008) [15], vi
nam Neoscytalidium c6 khuan lac mau den xam, soi nam c6 duong kinh to, phan dét. Vi nim
Neoscytalidium c6 2 loai bao tir dang hat don va dang soi (gém céc bao tir dang don) trong cac
soi nAm moc 18n tir bé mit dia thach, soi nim dang bét, tan khi lay mau, khéng phan bao, c6
dang hinh try, phan trung tdm bao tir don sim mau hon phan con lai. Theo khéa phan loai
Rhizopus cua Zheng va cs. (2007) [16], nam Rhizopus spp. khi phét trién trén moi trudng
Czapek-Dox hinh thanh nhiing soi nam phan nhanh, phét trién nhanh, bam lan trén bé mat dia.
Sinh san vo tinh tao ra cac bao tir dwoc hinh thanh trong ciu tric hinh cau dugc goi 1a tdi bao
tir. Bao tir phan sinh c6 hinh cau dén hinh trimg, don bao, mau do tia dén nau va c6 van, sim
mau. Theo khoa phan loai cua Raper va Fennell (1965) [17], nam Aspergillus trén moi truong
Czapek Dox c6 dang bot roi, khuan lac c6 mau vang, phat trién thanh mau xanh. Dau bao tir
c6 hinh cau, hinh cot véi cac chudi bao ta rat dai. So sanh mé ta dic diém dai thé va vi thé cua
nam chang ndm mdc phan lap dugc vai céc khoa phan loai trén cho thiy chang N1 va N2
(Bang 1-2, Hinh 1-2), chung N3 (Bang 3, Hinh 3), chung N4 (Bang 4, Hinh 4) va chung N5
(Bang 5, Hinh 5) lan luot ¢ thé thudc chi Fusarium, Neoscytalidium, Rhizopus va Aspergillus.
C4c tac nhan gay hai anh huéng dén tréi thanh long Hylocereus spp. sau thu hoach thuong 1a
Aspergillus sp., Colletotrichum gloseporioides, Neoscytalidium dimidiatum, Mucor mucedo,
Fusarium sp., Gloeosporium sp., Glomerella sp., Penicillum sp., Phoma sp., Phomopsis sp.,
Phyllosticta sp., Rhizpus sp., ... [21]. Do d6 c6 thé thiy nam ching ndm méc phan lap duoc tir
trai thanh long H. costaricensis cling thudc cac chi thwong gap gay hai cho tréi thanh long.

N4m méc Fuasrium fujikuroi tan cong va lay lan nhanh gay ra bénh théi nhiin trén ciy
thanh long anh huéng dén sy sinh trudng caa cy tir d6 anh huong 16n dén ning suit. Bénh do
F. fujikuroi gay hai quanh nam, & ca giai doan trong trén dong rugng va trong qua trinh bao
quan trai sau thu hoach [22]. Neoscytalidium dimidiatum gay bénh dém nau trén thanh long H.
undatus. Bénh gay hai trén tat ca giai doan sinh truong cua cay ké ca vuon méi trong, nam tan
cong trén canh, cubng hoa va trai. Cac bao tir nam phat tdn manh Ky ddng rudng, co san trong
dat, khong khi, than, vo trai khi gap diéu kién thuan loi s& nay mam gay hu hong trai nhat 1a
qua trinh bao quan trai sau thu hoach [23-25]. Trong nghién ctu nay, chang Fusarium N1,
Neoscytalidium N3 dugc phan lap tir vo trai thanh long H. costaricensis hong. Do d6, hai
chang nim méc N1 va N3 can duoc dinh danh sau hon dén loai dé xac dinh rd hon déi tuong
gay hai cho trai thanh long H. costaricensis.

Bang 1. M ta dic diém hinh thai dai thé va vi thé cua chang ndm méc N1

Dang khuan lac: Soi ndm khd va min, ban dau c6 mau trang, chuyén dan sang mau tim sau 3-5
ngay cay, khuan lac dang soi bong, c6 sgi nam moc Ién tir méi truong thach (Hinh 1.A, B).

Mau séc khuén lac: Mat trén: Khuan lac mau tim xung quanh c6 céc soi nam trang sinh truong
huong [€n tr be mat thach (Hinh 1.A). Mat dudi: Mau vang tai tam khuan lac, xung quanh khuéan
lac c6 mau tim, xung quanh cé cac soi nam trang (Hinh 1.B).

Sic t6 ra méi truong, giot tiét: Khong.

52



Phan 14p va xéc dinh mét sé ndm mdc gay hai trén vé tréi thanh long Hylocereus costaricensis. ..

Bao tir dinh Ién: Thon gon, d6 cong khong déng ké, té bao dinh thuén nhon té bao day kém phat
trién, c6 tir 3-5 vach ngin, phét trién nhiéu trong khéi bao tr (Hinh 1.C). Kich thudc: (17,5-20) x
(2,5-3,5) pm.

Bao tir dinh nhé:

Pon thé binh: Hinh que, khdng phan nhanh (Hinh 1.D). Kich thudéc: (2,5-5) x (10-37,5) um.

Pa thé binh: Hinh que, than phan nhanh (Hinh 1.E). Kich thudc: (2,5-5) x (12-40) um.

Pau gia: Hinh cudn hoa c6 day chit V, hinh que (Hinh 1.E). Kich thuéc: (1-2,5) x (10-12,5) um.
Dang chudi: Hinh chudi gom nhiéu bao tir ndi lai véi nhau (Hinh 1.F). Kich thude: > 75 pm.

Vi bao tir: Hinh bau duc hoac hinh gay véi phan dé det, c6 mot hodc khong vach ngan (Hinh 1.G).
Kich thuéc: (1x2,5-4) pm.

Hinh 1. Bic diém hinh thai dai thé va vi thé ching ndm méc N1 (A: mat trén
khuén lac; B: mat duéi khuén lac; C: Bao tu dinh Ion; D: Bao tir dinh nhé don
thé binh; E: Bao tir dinh nho da thé binh kém dau gia; F: Bao tir dinh nhé dang

chudi; G: Vi bao tir.)

Bang 2. M ta ddc diém hinh thai dai thé va vi thé cua chung nam méc N2

Dang khun lac: To ndm day nhé cao, tao vong tron dong tdm. Lic non mau trang ldc gia mau trang
xam (Hinh 2A).

Mau sic khuan lac: Mat trén: Khuan lac mau tring tim c6 mau cam nhat, xung quanh c6 cac soi
nim tring sinh trudng hudng Ién tir bé mat thach, cé xuat hién sy phan taing (Hinh 2.A). Mt dudi:
Mau xam, tai tim khuan lac mau cam nhat, xung quanh c6 céc soi nim trang (Hinh 2.B).

Sic té ra méi truong, giot tiét: Khong.

Bao tir dinh 16n: Hinh dang: Twong d6i ngin, c6 thanh day, rong nhit ¢ phan gitra, mit lung hoi
cong nhung phan bung gan nhu thing, té bao dinh c¢6 hinh tron va cun, té bao day c6 khia va khong
c6 hinh chan rd rét, cé tir 3-4 vach ngin, cum bao tir ¢ nhiéu bao tir dinh 16n cting hinh dang va kich
thuée (Hinh 2.C). Kich thuéc: (1-2,5) x (10,5-17,5) pm.

Bao tir dinh nhé:

Pon thé binh: Hinh dang: Hinh que, khong phan nhanh (Hinh 2.D). Kich thuéc: (2,5-5) x (10-37,5) um.
Pa thé binh: Hinh dang: Hinh que, than phan nhanh (Hinh 2.E). Kich thuéc: (2,5-5) x (12-40) um
Pau gia: Hinh dang: Hinh hat dau, thon, cong ¢ phan lung (Hinh 2.E). Kich thudc: (1-2,5) x (7,5-12,5) pm.
Vi bao tz: Hinh dang: Hinh gy véi 2 dau co kich thudc khong qué léch nhau, mét hodc khong cé
vach ngan (Hinh 2.F). Kich thuéc: (1 x 6-10) pm.
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Hinh 2. Pic diérp hinh thai dai thé va vi thé chung n’ém méc N2 (A: mit trén khuén lac;
B: mat dudi khuan lac; C: Bao tu dinh lon; D: Soi nam va bao tir dinh nho don thé binh;
E: Bao tir dinh nho da thé binh va dau gia; F: vi bao tir.)

Bang 3. M ta ddc diém hinh thai dai thé va vi thé cua chung nam méc N3

Dang khuin lac: Soi nam moc theo hudng lan trén bé mit thach, sau 5 ngay da moc lan hét bé mat
dia. Bao tir c6 dang bét, tan khi cham vao (Hinh 3.A, B).

Mau sic khuin lac: Mat trén: Khuan lac mau tring, sau 7 ngay soi nim tir trang chuyén sang den
x&m. Sgi ndm moc lan trén bé mit thach (Hinh 3.A). Mt du6i: Mau vang tai tim khuan lac, ban dau
c6 mau tring, sau 7 ngay chuyén dan thanh den, tim chuyén sang vang sim (Hinh 3.B).

Sic t6 ra méi truong, giot tiét : CO.

Soi ndm: Soi nam c6 dwdng kinh to, Ién hon so véi bao tir, phan dét (Hinh 3.C).

Bao tir dang chudi: Chudi cic bao tir don, ndm trong céc soi ndm moc hudng Ién tir bé mit dia, c6
dang bot, khong phan bao, c6 hinh try, phan trung tam cac bao tir don sam mau hon phan con lai
(Hinh 3.D).

Bao tir dang hat: Hinh dang: Phan chia thanh cac té bao riéng I&, phan trung tam té bao sim mau
hon phan con lai (Hinh 3.E). Kich thuéc: (1-2,5) x (7,5-10) pm.

Hinh 3. D3c diém hinh thai dai thé va vi thé chung nAm méc N3~
(A: mat trén khuan lac; B: mat dudi khuan lac; C: sgi nam; D: Bao tir dang chudi;
E: Bao tur dang roi/dang hat)
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Bdng 4. M6 ta dic diém hinh thai dai thé va vi thé cua chung nim méc N4

Dang khuén lac: Phat trién dang soi véi c&c soi ndm phan nhénh, bam lan trén mit dia (Hinh 4.A, B).

Mau séic khudn lac: Mt trén: Khuan lac mau trang, khi khun lac gia chuyén tir mau x4m sang mau
den (H]nh 4.A). Mét duoi: Mau vz}mg nhat tai tdm khuan lac, cécﬂlqi nam bam lan ra bé mat dia co
mau trang, khi khuéan lac gia chuyén sang mau xadm xanh va chuyén sang den (Hinh 4.B).

Sic té ra médi truong, giot tiét: Khong.

Soi nAm: Soi ndm mong, dep moc tir than r& (Hinh 4.C). Kich thuéc: 125-150 um.

Tui bao tir: Hinh cau, c6 van, mau nau sam hogc do chtra vo sb bao tir (Hinh 4.D). Kich thuéc: 30-
37,5 um.

Bao tir: Hinh cau, hinh tring, bé mat lang min (Hinh 4.E). Kich thuéc: 2,5 x 2,5 um.

Hinh 4. Bic diém hinh théi dai thé va vi the chiing nim méc N4
(A: mat trén khuan lac; B: mat duéi khuan lac; C: Sgi nam; D: tdi bao tir; E: bao tt)

Bang 5. M ta didc diém hinh thai dai thé va vi thé cua chung nam méc N5

Dang khuin lac: Dang bét roi, mau xanh (Hinh 5.A, B) .

Mau sic khuin lac: Mit trén: Ban dau khuan lac c6 mau vang nhat khi khuan lac gia chuyén sang mau
xanh luc (Hinh 5.A). Mt duéi: Khdng mau (Hinh 5.B) .

Sic té ra méi truong, giot tiét: khdng, co.

Pau: Khi con non c6 hinh cau, téa ra trong Itc phét trién, vé gia tao thanh cac cot vai chudi bao tir rt dai
(Hinh 5.C). Kich thudc: (20- 25) x (100 -225) pum.

Cuéng: C6 nhiéu gai, min (Hinh 5.D). Kich thudc: (2,5- 5) x (75 -100) pm.
B6ng: Hinh ciu véi cac bao tir hat xung quanh (Hinh 5.E). Kich thudc: (20- 30) x (40-50) um.

Thé binh : Lép 1: Hinh try (Hinh 5.F). Kich thudc: (2,5-4) x (4-8) um.
Lép 2: Hinh chai. Kich thudc: (3- 4) x (10-15) um.

Bao tir: Hinh cau, bé mit tron (Hinh 5.G). Kich thuéc: 2,5 -5 pm.

55




Trén Thj Mai Trinh, Bdng Phan Thj Kim Uyén, Pham Bui Minh Tam, Nguyén Thj Thu Huyén

Ba” G .
Hinh 5. Dic diém hinh théi dai thé va vi thé ching ndm méc N5
(A: mat trén khuan lac; B: mat (;udi khuan lac; C: Dau bao tir; D: Cudng bao ti;
E: Bong nam, F: Thé binh; G: Bao tu)

3.2. Pinh danh chiing nAm méc N1 va N3

Két qua phan tich trinh ty vaing ITS va LSU caa gen rRNA cua chiang N1 cho thdy chang
nay c6 do tuong dong 1a 100% va c6 ngudn goc phat sinh gan véi lodi Fusarium fujikuroi cd
ID CP023090 (Hinh 6). Loai F. fujikuroi (ID CP023090) c6 dic diém hinh thai 1a khuan lac
cd mau tring hdng, bao tir c6 hai dang: bao tir nhé va bao tir 16n. Bao tir nhé don bao thudn
dai hinh elip, khong mau, kich thuéc bao tir nho 4,72x1,31um. Bao tir 1on dai, hoi cong hinh
ludi liém, da bao kich thuéc bao tir 16n 10,56x1,58 pm [26]. So séanh véi dic diém hinh thai
cua chiung N1 (Bang 1 va Hinh 1) cho thiy su twong dong vé dic diém hinh thai cua chang
N1 va loai F. fujikuroi (ID CP023090). Két hop dic diém hinh thai véi dic diém sinh hoc phan
tir cho thdy ching N1 thugc loai F. fujikuroi véi do twong dong 100%.

54£Fusar\um axysporum MHBTE102
% N1

Fusarium proliferatum LS422790

Fusarium proliferatum LS422791

Fusarium verticillicides KJ126695

Fusarium verticillicides KJ126698

Trichoderma asperellum

—_
0.o0s

Hinh 6. Cay pha hé biéu di&n méi lién hé gitra chung N1 va cac loai quan hé gan

Két qua phan tich trinh ty ving ITS va LSU cua gen rRNA cuaa chung N3 cho thay ching
N3 twong déng 100% va c6 ngudn goc phét sinh gan véi loai Neoscytalidium dimidiatum co
ID KT672399 va loai N. hyalinum c6 ID MH877863 (Hinh 7). Nhu vay, chung N3 c6 thé
thugc loai N. dimidiatum hoac loai N. hyalinum véi d6 twong ddng 100%. Hai loai nay kha
tuong dong nhau vé trinh ty gen 28S rRNA [27]. Tuy nhién, loai N. dimidiatum (ID KT762399)
c6 diac diém hinh thai 1a khuan lac ban dau c6 mau tring véi nhitng soi nam trén khong day
dic va co 1ong, sau d6 chuyén dan sang mau xam dén xanh 6 liu. Céc soi nAm phan nhénh, c6
vach ngdn, bao tir c6 vach ngan, céc bao tu €6 trong chudi chan dbt co kich thude va hinh dang
thay dbi tir hinh try, hinh tu thuén dén dang hinh tron [28]. Trong khi loai N. hyalinum (ID
MH877863) ¢ dic diém hinh théi 12 khuan lac c6 soi nAm mau xam den phat trién, sgi nam
dugc phan nhanh va cé mau néu va phan chia thanh cac bao tir co vach ngan [29]. So sénh véi
dic diém hinh théi caa chang N3 (Bang 3 va Hinh 3) nhan thay thiy chung N3 c6 dic diém
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hinh théai gan véi loai N. dimidiatum (ID KT762399) hon. Tuy nhién dé khang dinh dén loai
can phai nghién ctru thém. Vi vay, trong khudn khd nghién cau nay, chang N3 chi duoc xac
dinh thudc chi Neoscytalidium véi do twong dong 100%.

N3

Neoscytalidium dimidiatum KT762399

Neoscytalidium hyalinum LN907311

Neoscytalidium hyalinum MH877863

Neoscytalidium hyalinum MH875052

— Neoscytalidium dimidiatum DQ377925

Neoscytalidium dimidiatum DQ377922

Neoscytalidium hyalinum MH875053

Neoscytalidium hyalinum LN907295

Neoscytalidium dimidiatum DQ377923

0. 0535 0. 0630 0. 0525 UJJ:UZU Uv0§015 0. UEH 0 UDIUUS UD’UUU
Hinh 7. Cay pha hé biéu dign mdi lién hé giira chiing N3 va cac loai

Tai Viét Nam, ndm méc F. fujikuroi da phat sinh va gay hai nghlem trong tai cac vung
trong cay lu:ong thuc, cdy ndng nghiép va duoc ligu. N4m nay 1a mot d01 tuong gay hai quan
trong trén cac cay. trdng bi nam gay thdi cac bo phan 1am giam nang suat, chat luong [22]. O
Malaysia bénh thdi than ¢ thanh long H. polyrhizus la mét trong nhitng bénh nghiém trong
gay ra bai cac loai nam Fusarium dic biét 1a F. fujikuroi [22]. Yi et al. (2015) d4 bao c4o ndm
Neoscytalidium spp. gay hai trén thanh long [30]. Philip va cs. (2013) da khing dinh
N. hyalinum va N. dimidiatum va d&u 1a tac nhan gay bénh cho thuc vat [15]. N. dimidiatum Ia
mot tdc nhan gy bénh thuc vat co hoi, gay ra bénh théi rita va dom trén than cay hoac tréi,
ciing nhu thdi den bén trong trai thanh long H. undatus [31]. N. dimidiatum con gay bénh thoi
than & thanh long H. polyrhizus [32]. Ngoai ra, chung nAm méc nay con gay bénh dém nau
(d6m tréng) trén thanh long Hylocereus spp. N. dimidiatum phat trién manh va gay thiét hai
I6n cho ngudi trong trong nudc, nhit 1a Binh Thuan, Long An, Tién Giang [8]. Trong nghién
cau nay, F. fujikuroi N1, Neoscytalidium sp. N3 duogc phéat hién cé trén vo trai thanh long
H. costaricensis. Diéu nay cé thé duoc ly giai nhu sau: chung nim Fusarium fujikuroi N1,
Neoscytalidium sp. N3 co thé gay thdi hai ¢ than thanh long. Chung phat trién manh & thang cé
thoi tiét c6 do am khong khi cao. Khi dich bénh phat trién bao tir ndm phéat tdn & moi noi trén
ddng rudng. Bao tir nAm cua cac ching nim nay c6 thé bam trén vo trai thanh long khi gap diéu
kién thuan loi s& nay mam gay hu hong trai nhét 1a qua trinh bao quan sau thu hoach [3, 4]. Tuy
nhién dé chtng thuc gia thuyét nay thi can c6 nhiing nghién ctru sau hon.

3.3. Panh gia kha ning giy hai ciaa 2 chiing nAm maéc tuyén chon N1 va N3 trén trai
thanh long Hylocereus costaricensis

Dé khang dinh mirc d6 gay hai caa chung F. fujikuroi N1 va Neoscytalidium sp. N3 di
Vvéi trai thanh long H. costaricensis, thi nghiém lay nhidm nhan tao hai chang nim maéc nay
duoc tién hanh trén vo trai thanh long H. costaricensis khoe manh. Két qua cho thay o nghiém
thire doi chung van quan sat thay hién twong nhiém bénh sau 5 ngay tiém nudc cat vo trung
(Hinh 8A). biéu nay goi mo rang viéc ria trai bang con trude khi bao quan di gitp han ché
hi¢u qua su phat trién cia ndm méc. Bdi véi nghiém thirc thir nghiém lay nhiém nhan tao hai
chang nim méc N1 va N3, két qua cho thiy ca hai chung nam d tin cong va gay hai trén trai
sém & thoi diém sau 2 ngay lay bénh, sau 3-4 ngay thdi trai 50%, sau 4-5 ngay gay thdi hong
hoan toan (Bang 6). Tir 0,5 cm vi tri 13y bénh ban dau, sau 5 ngay viét gay bénh di lan rong
thanh 3.5 cm (lay nhiém F. fujikuroi N1) va 4,8 cm (lay nhiém Neoscytalidium sp. N3) (Bang 6).
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Tai nhitng vi tri tao vét thuong, vét bénh sau 5 ngay lay nhidm chung F. fujikuroi N1, vét bénh
hoi 16m, lan ra cac mo khoe va bi bao quanh bai 16p sgi ndm mau trang (Hinh 8.B, C, D). Bbi
tréi thanh long bi lay nhiém nhan tao bai chung Neoscytalidium sp. N3, vét bénh I nhitng dom
mau nau, hoi 16m, hinh bau duc cd tdc d6 1ay lan nhanh ra cac mé khoe va gay thbi hong tréi sau
4 ngay lay bénh (Hinh 8.E, F, J). Khi 13y nhiém nhén tao hai chiing nay trén bé mat vo trai, chling
c6 thé phan huy vé tréi va sir dung ngudn dinh dudng cd trong tréi thanh long dé sinh truong tir
d6 dan dén sy hu hong ting nhanh cua trai sau khi nhidm nam. D¢ khang dinh sy hu hong tréi
do ching gay ra trong qué trinh bao quan, tai phan 1ap nam méc tir vét bénh duoc tién hanh. Két
qua cho thay dic diém hinh théi cia chang nim méc téi phan 1ap nay twong dong voi dic diém
hinh thai cua chung F. fujikuroi N1 va Neoscytalidium sp. N3 (H|nh 8K, K1, L, L1). Nhu vay,
hai chung F. fujikuroi N1 va Neoscytalidium sp. N3 1a d6i twong ndm méc gay hai va c6 téc do
lay lan va gay bénh nhanh trén vo trai thanh long H. costaricensis sau thu hoach.

Bang 6. Thoi gian gay thdi trai cia 2 chung nam méc F. fujkuroi N1 va Neoscytalidium sp. N3

Puong kinh vét bénh lay

Thoi gian (ngay sau lay bénh) nhi&m nhan tao (cm)

Chiing ndm méc thir nghiém . .
Ubenh | Théirai50% | ot | Ban ddu Kitgtﬁi‘g;;h'

F. fujkuroi N1 2 4 5 0,5 3,5+£0,50
Neoscytalidium sp. N3 2 3 4 0,5 4,8+0,29

Hinh 8. Két qua sau 3 ngay lay bénh nhén tao chung F. fUJkur0| N1va Neoscytalldlum sp. N3
trén trai thanh long H. costaricensis (A: ddi chung; B, C, D: Mau lay nhidm nhan tao bing
chang F. fujkuroi N1; E, F, J: Mau lay nhiém bang chung Neoscytalidium sp. N3; K: ching
F. fujkuroi N1 dwoc tai phan lap tir vét bénh trén méi trudng Czeapek-Dox; K1: hinh anh vi
thé chung F. fujkuroi N1; L: chung Neoscytalidium sp. N3 duoc tai phan 1ap tir trén vét bénh
trén moi trudng Czeapek-Dox; L1: hinh anh vi thé ching Neoscytalidium sp. N3).

4. KET LUAN

Tir vo ctia chin mau tréi thanh long Hylocereus costaricensis bi hu hong trong qua trinh bao
quan sau thu hoach thu thap tir vuon thanh long ¢ thanh phd Tan An, Long An, nim chang nim
méc gay hai N1, N2, N3, N4, N5 da duoc phan 1ap trén moi truong thach chon loc Czapek-Dox.
Dua vao cac dic diém dai thé vavi thé, 5 chung niam méc gay hai nay da duoc so bo phan loai
lan lwot 1a: hai chung ndm méc N1, N2 c6 thé thudc chi Fusarium, mot chung nim mébc N3
c6 thé thuoc chi Neoscytalidium, mot chung nim méc N4 ¢6 thé thudc chi Rhizopus va mot
chung ndm méc N5 c6 thé thugc chi Aspergillus. Dua trén phan tich trinh ty vang ITS va LSU
cua gen rRNA két hop véi dic diém hinh thai, hai chung nim méc gay hai N1 va N3 da duoc
dinh danh dén loai lan luot 1a Fusarium fujikuroi va Neoscytalidium sp. véi d tuong dong
100%. Ca hai chung nam méc nay déu gay hai cho tréi thanh long H. costaricensis trong qua
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trinh bao quan, c6 toc do lay lan nhanh va gay thoi tréi trong thoi gian ngan (3-4 ngay sau lay
nhiém nhan tao).
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ABSTRACT

ISOLATION AND DETERMINATION OF SOME HARMFUL MOLDS
ON POST-HARVESTED DRAGON FRUIT PEELS Hylocereus costaricensis

Tran Thi Mai Trinh, Dang Phan Thi Kim Uyen,
Pham Bui Minh Tam, Nguyen Thi Thu Huyen*
Ho Chi Minh City University of Food Industry
*Email: huyenntthu@hufi.edu.vn

The dragon fruit is a fruit with high nutritional, economic value for Vietnam but it has a
short shelf life. Harmful mold is one of the causes of post-harvest quality loss of dragon fruit.
This study was conducted to find out harmful mold strains on the dragon fruit peel Hylocereus
costaricensis during post-harvested storage. By inoculating nine damaged peel samples of the
dragon fruit H. costaricensis from a dragon fruit garden in Long An province on the selective
agar media Czapeck-Dox, five mold strains were isolated and purified. Basing on the
macroscopic (colony morphology) and microscopic (cell morphology observed by light
microscope) characteristics, strains N1 and N2 could belong to genus Fusarium, strain N3
could belong to genus Neoscytalidium, strain N4 could belong to the genus Rhizopus and strain
N5 could belong to the genus Aspergillus. Two mold strains N1 and N3 were further identified
as Fusarium fujikuroi (100% similarity) and Neoscytalidium sp. (100% similarity) by sequence
analyses of ITS and LSU regions of rRNA gene in combination with morphological characteristics,
respectively. The artificial infection examination showed that both F. fujikuroi N1 and Neoscytalidium
dimidiatum N3 strains caused the damages on fruits after harvest. The obtained results of this
study provided more data of harmful molds, thereby helping to guide the prevention and
preservation of post-harvested dragon fruit Hylocereus costaricensis in Viet Nam.
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