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TOM TAT

Nghién citu dieoc thire hién nham khdo st sw twong tde gitka tuyén trimg budu ré
Meloidogyne incognita va ndm Fusarium oxysporum fsp. cubense gdy bénh héo
rii Panama trén giong chudi gia Nam My (Musa acuminata) danh gia sur fuong tdc
dong thoi ciia hai tde nhdn mam bénh va s gia tGing tudn tw ciia mat s6 tuyén tring
dén triéu chimg héo rii Panama. Két qua ghi nhdn tai cde thi nghiém duwoc ldy
nhiém két hop dong thoi hai tac nhdn tuyén trimg va nim bénh déu c6 chi tiéu sinh
fruomg ciia cdy thp hom, biéu hién triéu chimg héo rii vi/hodc thiéu dinh didng
néing hon so véi khi ldy nhiém riéng 16, mikc dé nay ting nhanh va tram trong hon
theo sw gia tdng mét s6 tuyén tring hién dién dong thoi. Nehiém thirc mdt dg tuyén
trung Meloidogyne incognita 1 con/g ddt va nam Fusarium oxysporum 10° bao
i/l thi sw phdt trién ciia cdy dé gidm va thdp hon so véi nghiém thitc chi xdm
nhiém riéng 16 va sir gia ting triéu chimg héo rii ty 1 thudn v6i mdt s0 tuyen trung
M. incognita. Tuy nhién, thi nghiém Gy nhiém 4 con tuyén tring/g dat twong tic
Véi 10° bao tir nam/mL thi mdt di tuyén trimg gia tiing thap nhat cho thy véi mat
do lay nhiém ban déu cao da cé sw canh tranh giita hai tac nhan ky sinh.

Tir khod: Chudi, nam Fusarium oxysporum fsp. cubense, tuyén tring
Meloidogyne incognita

ABSTRACT

Investigation of the interaction between the root-knot nematode Meloidogyne
incognita and the fungus Fusarium oxysporum f.sp. cubense cause Panama wilt
disease on Cavendish bananas (Musa acuminata). This study aimed to evaluate the
simultaneous interaction of two pathogens and how the sequential increase in
nematode populations affects the symptoms of Panama wilt. The results showed
that simultaneously infected with two nematode and fungal agents had lower plant
growth parameters and showed more severe symptoms of wilting and nutritional
deficiency compared with the experimental ones infected individually. This level
increased rvapidly and was aggravated by the increased number of nematodes
present simultaneously. In the treatment with the nematode M. incognita (1
individual/g soil) and the fungus Fusarium oxysporum (10° spores/mL), the plant
growth was reduced and lower than that of the treatment alone, and the symptoms
increased and wilting was proportional to the number of nematodes M. incognita.
However, in the experiment of infecting 4 nematodes/g of soil interacting with 10°
fungal spores/mL, the nematode density increased the lowest, showing that with a
high initial infection density, there was competition between the two pathogens
parasites.

Keywords: Banana, Fusarium oxysporum fungal, Meloidogyne incognita,
root-knot nematodes
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1. GIOI THIEU

Chubi thudc ho Musacea, chi Musa, 1a cay than
thao 16n nhét trong cac loai than thao, bao gém
khoang 1.500 giéng (INIBAP, 2000). Trong nhiing
loai trai cdy quan trong nhit & Viét Nam, chubi dimg
dau vé téng san lwong (1,4 tridu tin/nam) voi dién
tich trdng hién mé rong trén 100.000 ha, chiém 19%
tong dién tich cdy an qua trén ca nude (Eco-Fruits,
2020). Chudi 1a cdy thuc pham quan trong th 4 trén
thé gi6i sau lua gao, lua mi va ngo (Sharrock &
Frison, 1999), la m6t mat hang xuat khéau, dong gop
chinh cho nén kinh té cua nhiéu qubc gia dang phat
trién. Cay chudi dugc trong & moi noi thude ving
nhi¢t ddi va can nhiét déi, cho thu hoach qua quanh
nam, tao ngudn thu va cung cap thuc pham ca khi
cac loai cy trong khac khong cho thu hoach. Qua
chudi twoi duoc xuét khiu nhiéu nhét trén thé gioi
vé khéi lwong va gia tri (Arias et al., 2003). Viét
Nam la mot trong nhitng trung tdm da dang cua ca
cdy trong va sau bénh. Diéu kién khi hau cua Viét
Nam rét thuan loi, khong chi dé san xuat chudi ma
con thuan loi cho sau bénh phat trién (Jones, 2000).
Hau hét cic ving trong chudi chuyén canh ciing
giéng 1a diéu kién thuan loi cho nhiéu loai sinh vat
tich luy va gy hai, dic biét 1a tuyén tring ky sinh
thuc vat. Mat khac, do bo ré chudi phat trién dudi
mit dat nén viée phat hién tic nhan gay hai ré la rat
han ché.

Tuyén tring dugc coi 1a mot trong nhitng loai
gy hai chudi nguy hiém nhét. Nhiing loai tuyén
trung chinh ky sinh trén r& chubi dugc ghi nhan 1a
Radopholus  similis, Pratylenchus coffeae, P.
goodeyi,  Helicotylenchus  multicotypeus  va
Meloidogyne spp. (Gowen & Quénéhervé, 1990;
Sarah, 2000; Speijer et al., 2000; Sikora et al., 2018).
Theo Jones et al. (2013), hang nam tuyén trung nbt
san & Meloidogyne spp. gy thiét hai kinh té 1én toi
hon 80 ty USD. Tuyén tring M. incognita giy ra
nhitng nt sin 1am ton thuong r& cdy, md dudng cho
vi sinh vat trong dit xdm nhiém va gy hai b ré
(Sasser, 1980). Bén canh d6, bénh héo rii Panama do
nadm Fusarium oxysporum f.sp. cubense giy ra trg
nén nghiém trong hon khi c6 sy hién dién cua tuyén
trung ky sinh. Chinh vi vy, nghién ctru duge t1en
hanh nham tim hiéu mic d6 twong tic giita tuyén
trung ndt san ré M. incognita & cac mat do khac nhau
va ndm F. oxysporum f.sp. cubense anh huong dén
kha ning sinh trudng va phat trién cua giéng chudi
gia Nam My.
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2. PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ciru

Tuyén tring ndt san ré Meloidogyne spp. duoc
thu thap tir néng truong chudi gia Nam My tai huyén
Co Do, thanh pho Can Tho.

Ngl}én nam F. oxysporum f.sp. cubense duoc
cung cap boi Khoa Bao v€ Thuce vat, Truong Nong
nghiép, Truong Pai hoc Can Tho.

Cay chudi gia Nam My (AAA) vi nhan giéng
trén moi truong Murashige va Skoog (Murashige &
Skoog, 1962) do Truong Pai hoc Can Tho cung cip.

Ngudn dat: dat Tribat dugc thanh tring k¥ 3 'lén
v6i nhiét do 121°C, thoi gian 30 phut véi ap suat 1
atm nham loai bo toan by nguon sinh vat co6 trong
dat.

Dung cu: Ray loc thd duong kinh 16 1 mm; ray
loc min dudng kinh 20 pm va 30 um (IMPACT,
Anh); chau va dung cu phong thi nghiém; kinh hién
vi ¢ cac vt kinh 4X, 10X, 40X (Nikon, Nhat Ban);
mdi truong PDA (Burgress et al, 2009); MGA
(Castella et al., 1997).

2.2. Phuong phap nghién ctru

2.2.1. Phwong phdp tach loc, gidm dinh tuyén
trung va chi tiéu danh gia

a. Phuwong phdp tach loc tuyén tring

Phuong phép tach loc mau dat dya theo phwong
phap ctia Bearmann cai tién (Barker, 1985) dugc mo
ta nhu sau: Mau dat duoc thu vé, tron déu, can 500
gram va ngdm mau, sau d6 dugc bép tan va loc qua
ray 1 mm. Tiép theo, mau duoc doi 1éng va loc qua
rdy min v6i kich thuée 20 pm trong cac khoang thoi
gian 30 phut, 5 phat va 30 gidy dé thu du sb luong
tuyén tring can cho thi nghiém.

Phuong phap tach loc mau ré dua theo Hooper
et al. (2005) duwoc md ta nhu sau: Mau ré duoc can
5 g, sau d6 dugc cit nhuyén va trai déu 1én ray loc
tinh, sau 24 gio tién hanh thu huyén phu tuyén tring
dé quan sat.

b. Phwong phdp gidm dinh tuyén tring

Meloidogyne incognita

Phuong phap mé ta hinh thai hoc va so sanh van
sinh mon clia con cai loai tuyén trung Meloidogyne
incognita theo phuong phap acid lactic Taylor and
Netscher (1974) theo quy trinh md ta ctia Hartman
and Sasser (1985) va dinh danh dya theo mét )
nghién ctru khac.
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Bén canh do, ky thuat nhudém tuyén trung trong
mo thuc vat dugce thuc hién dya theo phuong phap
NaOCl - Acid - Fuschin cua Byrd et al. (1983).

2.2.2. Thi nghiém ldy nhiém tuyén tring trong

nha luoi

a. Chudn bi cdy chudi thi nghiém

Cay chudi con in vitro dugc trong trong chau
nhya thé tich 1 dm? chira 1 kg dat da khir tring. Cay
duogc tudi nude cén thiét trong sudt qua trinh thi
nghiém va sau tuan sau khi trong, dugc lay nhiém
v6i ngudn tuyén trung nhan nudi. Thi nghiém duoc
thuc hién trong diéu kién nha ludi dua theo phuong
phép cua Purwati and Harran (2007), Rocha et al.
(2018).

b. Chudn bi nguon tuyén tring ldy nhiém

Sau khi tuyén tring duoc giam dinh 14 loai M.
incognita, cdy ca chua va mdng toi dugc trong dé
nhan mat sd tuyén trung. Ngudn tuyén trung M.
incognita dugc nhan nudi bang phuong phap nudi
trén chdu cy ca chua va mdng toi 13 to trong nha
lu6i (Hussey & Jassen, 2002). Sau 3 thang dau tién,
budu ré trén cdy mong toi dugc thu va thudn mau
duogc lam bang cach cit budu ré, rira mau trong con
70% nhiéu lan nham loai bo cac tac nhan bam xung
quanh budu ré. Sau d6 budu ré duoc xay nhuyén,
tlep tuc xAm nhiém trén cy ca chua va mong toi véi
dat da thanh trang. Phuong phép trén dugc lap lai,
dong thoi tang s6 luong cdy ca chua va mong toi voi
mat s6 1000 con M. incognita J2/kg dat/ chau cho
dén khi dat do mat s6 tuyén tring ding dé nghién
ctru theo Hinh 1.

Hmh 1. Phu’(mg phap twéi huyen phu tuyen
trung va buéu ré thu hoach trén mong toi sau 3
thang 1y nhiém

c. Chudn bi nguon nam ldy nhiém

Ngudn nam Fusarium oxysporum f.sp. cubense
dugc nhan nuoi trén moi trudng PDA trong 15 ngay
v6i s6 lugng dia dii cho mdi nghiém thire 1a 10° bao
tir ndm/g dat dé thuc hién nghién ciru.
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d. Cong thirc thi nghiém

Tuyén tring M. incognita dwoc ly trich tir miu
da thu thap dua theo Agrios (2005) c6 cai tién. Mat
s6 bao tor nam F. oxysporum f.sp. cubense duoc
chuén bi sén sang cho thi nghiém. Thi nghiém dugc
thuc hién trong diéu kién nha luéi dwa theo phuwong
phap cia Purwati and Harran (2007), Rocha et al.
(2018). Pong thoi, thi nghiém dwgc can cir vao
nghién ctru cua Ravichandra (2014) vé ngudng thiét
hai kinh té tuyén tring M. incognita, Agrios (2005);
vé nguong thiét hai vé kinh t& cia nim F.
oxysporum, nghién ctu cta Tarig-Khan et al.
(2017), vong doi tuyén trang Meloidogyne (tai nhiét
d6 27°C tuyén tring Meloidogyne can 25 ngay). Thi
nghiém duoc b tri hoan toan ngau nhién gom 10
nghiém thuire, 5 lan 1ap lai, téng cong 50 chau:

(1) Nghiém thirc ddi chimg (khong ching);

_(2) Nghiém thirc chi chung 1 con M. incognita/g
dat (1000 con J2/ kg dat) (J2 1a tuyen trung tudi 2);
_ (3) Nghiém thirc chi chung 2 con M. incognita/g
dat (2000 con J2/ kg dat);
~ (4) Nghiém thirc chi chung 3 con M. incognita/g
dat (3000 con J2/ kg dat);
_(5) Nghiém thirc chi chung 4 con M. incognita/g
dat (4000 con J2/ kg dat);
(6) Nghiém thte chi chung 10° bao tir qém F.
oxysporum f.sp. cubense /g dat (Chi chiing nam);
(7) Nghiém thue ddng chung 1 con M.

incognita/g dét (1000 con J2/ kg dit) va 10° bao tir
nam Fusarium oxysporum f.sp. cubense /g dat;

(8) Nghiém thire ddng ching 2 con Meloidogyne
incognita/g dat (2000 con J2/ kg dat) va 10° bao tir
nam F. oxysporum f.sp. cubense /g dat;

(9) Nghiém thie dong chung 3 con M.
incognita/g dat (3000 con J2/ kg dat) va 10° bao tir
nam F. oxysporum f.sp. cubense /g dat;

(10) Nghiém thuc ddng chung 4 con M.
incognitalg dat (4000 con J2/ kg dét) va 10° bao tir
nam Fusarium oxysporum f.sp. cubense /g dat.

e. Chi tiéu theo doi:

— Thoi gian hoan thanh thi nghiém sau 28 ngay
lay nhiém.

- Matdo tuyéy trung tudi 2 M. incognita trong
1 gram dat va 5 g re; sO lugng con cai d¢é tring.

~— Chi sﬁ nbt srén (GI) duoc danh gia trén thang
diém tir 0 dén 5 (cap 0 = khong nhiém bénh; 1 = 1—



Tap chi Khoa hoc Pai hoc Cén Tho

20% sb 1& ¢6 budu; 2 = 21-40%; 3 = 41— 60%:; 4 =
61-80%; va 5 = 81-100%) (Oka et al., 2012).

— Bién mau cua than ngam (Mak et al., 2004):
cép 0 - than ct hoan toan khoe manh, cip 1 - than cu
c6 cac diém bi xam 14n ¢6 1ap 0 - 5%, cdp 2 - than
cti bi xam l4n chiém 5 - 35%, cip 3 - than cu bj xdm
14n chiém 35 - 50%, cAp 4 - than cii bi xdm 14n chiém
50 - 75%, cip 5 - than ngam bi xam 14n > 75%. Phan
tich khdi gdm 20 nghiém thirc dwoc biéu dd két qua
vé cip d6 xam lan cu ngam.

— Tri¢éu chung 1a héo Panama bén ngoai (Pérez-
Vicente et al., 2014): cép 0 - khong ¢ tridu ching,
cép 1 - triéu ching vang xuét hién tai 14 gla cap 2 -
triu chimg vang xuét hién tai la gia cung véi sy bién
mau & 1a non, cép 3 - tat ca 1a déu bi vang, cap 4 -
cdy bi chét.

2.2.3. Xur Iy 56 liéu

S liéu dugc xir Iy bang phin mém Microsoft
Office Excel 2016, phan tich théng ké Anova va
phép thir Duncan ¢ mttc ¥ nghia 5% qua phan mém
MSTATC.

3. KET QUA
3.1. Pic diém hinh thii hoc cia loai
Meloidogyne incognita

Au tring tudi J2: Co thé hinh giun, thuén dan vé
phia dau va dudi. Kim hut (stylet) manh véi dé kim
(spear knobs) tron hai bén va kha nho. Diéu giita
(metacorpus) phat trién hoi yéu. Vi tri 15 bai tiét
(excretory pore) ndm phia sau diéu giita khoang 1 -
1,5 pm. Pubi dai hinh chép nhon véi mut dudi tron
t0 va hoi cong vé phia bung (Hinh 2).

Con céi truong thanh: Co thé dang qua 1& dén
hinh c4u khéng can d6i, ving bén khéng ¢6 hoic chi
biéu hién dang fork ¢ ch5 nbi cac van giira hai ving
lung bung, co rat ngin. Ving moi (lip region) rd
rang. Mau dudi rat nho hiu nhu khong théy. Kim hat
(stylet) co dé kim tron va phan conus cong vé phia
lung. Vi tri 13 bai tiét (excretory pore) nam sau goc
stylet mot chat. Diéu gitra c6 van phat trién. Hé sinh
duc kép dang didelphic - amphidelphic vdi hai
budng trimg (ovary) phat trién va ddi xtmg. Tir cung
(uterus) chira nhiéu trimg (Hinh 2).

Hinh thai van sinh mo6n: Dya theo mo ta cia
Eisenback et al. (1981), Chau va Thanh (2000) ctuing
Hunt and Handoo (2009) rang tdm huyét (perineal
pattern) c6 nhidu dang khac nhau tir hinh bau duc
dén tron nhung co ban van 1a hinh oval, hoi kéo dai
vé hudng lung bung, luén c6 vom lung (dorsal arch)
cao va khong bi bop lai tir hai bén phia, cac duong
van (striae) khong lién tuc, trong truong hop cac
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duong van ¢ phia bung khong bi cit gan vé phia
vulva cac van luén gép khuc rat manh dang cac lan
song ddn dugce so sanh véi cac nghién ciru ciia Singh
et al. (2013), Khan et al. (2017) va Andree Vega -
Callo et al. (2020) (Hinh 3).

Hinh 2. Dic diém hinh thai loai tuyén trung
Meloidogyne incognita

Ghi chu: A Co thé du trung, B. Phan ddu C. Phén duoi,
D. Budu vé dwoe nhuém phirong phap NaOCl - Acid —
Fuschzn E va F. Con cdi dugc nhugm Fuschin, G. Tring

Andree Vega-Callo va cfing tic vién, 2020

Hinh 3. Van sinh mén loai Meloidogyne
incognita so v6i cac nghién ciru trudce do
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3.2. Mat do tuyén’ trung Meloidogyne
incognita trong dat va re

Bang 1 cho thdy hién dién mat s tuyén trung va
nam F. oxysporum f.sp. cubense c6 anh hudng dén
mat sd tuyen trung dugc sinh ra ¢ 28 ngay sau khi
lay nhiém. Két qua phén tich tuyén tring cho thay
c6 su khac biét thong ké murc ¥ nghia 1% gilra cac
nghiém thirc Ve mat s6 cua tuyén tring M. incognita
va mat s6 tuyén tring tai cic nghiém thirc riéng 1é
hay dong chiing déu gia ting. Két qua nay phu hop
v6inghién clru cta Tarig-Khan et al. (2017) vé vong
doi cia tuyén tring & nhiét d6 30°C pht hop véi diéu
kién khi hau tai Viét Nam.

Bang 1. Mit s6 tuyén trung trong dit tai thoi
diém phan tich mau 28 ngay sau khi

chiing bénh
i . Mat so
STT Nghiém thirc con/g dét
1 Dai chimg 0,02
2 Chi chung 1 con Me/g dét 2,56f
3 Chi chung 2 con Me/g dét 6,084
4 Chi chung 3 con Me/g dét 8,59°
5 Chi chung 4 con Me/g dét 9,54*
¢  Chiching 10° bao tir nam 0,08
Fu/ g dat
7 Dong nhiém 1 con Me va 2 69f
10%bao tr ndm Fu/ g dat ’
g Dong nhiém 2 con Me va 6.55¢
10%bao tir nam Fu/ g dat ’
9 Dong nhiém’3 con Me va 6.74¢
10°bao t nam Fu/ g dat ’
bong nhiém 4 con Me va R
10 10°bao tir nAm Fu/ g dat 4,59
CV (%) 12,04%
Miic y nghia o

Ghi chit: Cdc s6 trung binh trong ciing ¢t ¢6 ciing chir
theo sau giong nhau thi khéng khdc biét qua phdn tich
théng ké & mike ¥ nghia 1% va qua kiém dinh Duncan;
** [hdc biét thong ké 6 mire y nghia 1%. Me:
Meloidogyne incognita, Fu: Fusarium oxysporum f.sp.
cubense.

Cac nghiém thirc chung riéng 1€ c6 sy gia tang
khac biét tai thoi diém 28 ngay chung bénh: mat sd
M. incognita tai nghiém thuc chi chung 1 con gia
tang 1én 2,56 con/g dat, ching 2 con 1a 6,08 con/g
dat, ching 3 con 1a 8,59 con/g dat va chung 4 con la
9,54 con/g dét; trong d6, nghiém thirc chi x4m
nhiém 2 con/g dat gia ting mat sb tuyén tring nhiéu
nhét, hai nghiém thtc chi 3 va 4 con/g dit sy gia
tang mat s6 kém hon. Tai cac nghiém thirc chi chung
tuyén tring thi tai mat s 3 con/g dat méi bét dau co
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triéu ching vang héo. Nghiém thirc chi ching 3 con

tuyén trung/g dat co6 sy gia tding mat sd nhanh nhat.

Bang 2. Mt s6 tuyén tring trong ré tai thoi diém
phén tich mau 28 ngay sau khi chiing

bénh
STT Nghiém thire Mats9
con/Sgre
1 Doi chimg 0,01
2 Chichung 1 con Me/g dét 5,44
3 Chi ching 2 con Me/g dat 15,8¢
4 Chi chung 3 con Me/g dét 36,8"
5 Chi ching 4 con Me/g dat 50,82
¢  Chichung 10° bao ti nam 0.0¢
Fu/ g dat ’
7 Dong nhiém 1 con Me va 4.4
10%bao tr nam Fu/ g dat ’
] Dong nhiémVZ con Me va 14.0¢
10°bao tir nam Fu/ g dat ’
9 Dong nhiém} con Me va 30.8°
10°bao tir nam Fu/ g dat ’
Pong nhiém 4 con Me va be
10 1 05bao tir ngm Fu/ g dét 28,8
CV (%) 18,66%
Mirc y nghia sk

Ghi chit: Cdc s6 trung binh trong ciing cét ¢6 ciing chir
theo sau giong nhau thi khéng khdc biét qua phan tich
théng ké & mirc ¥ nghia 1% va qua kiém dinh Duncan;
** khdc biét thong ké & mire Y nghia 1%. Me:
Meloidogyne incognita, Fu: F. oxysporum f.sp. cubense.

Céc nghiém thirc dong chung hai tac nhan gay
bénh cho két qua hai nghiém thirc ddng ching 1 va
2 con/g dét véi mat s6 106 bao tir nAm F. oxysporum
f.sp. cubense c6 sy gia ting mat sb tuyén tring 1an
luot 12 2,69 va 6,55 con/g dat, két qua twong tu voi
c4c nghiém thie chi ching 1 va 2 con tuyén tring/g
dat. Sy gia ting tuyén tring tai thoi diém 28 ngay
sau khi chung ¢ nghiém thtre 3 va 4 con/g dat tuwong
tac v6i ndm co sy gia ting cham hon, mat s it hon
1an luot 14 6,74 va 4,59 con/g dat va gia tang it nhét
trong cac nghiém thirc dong ching hodc riéng 1é.
Nghiém thirc ddng ching 2 con tuyén tring/g dat
v6i 106 bao tir ndm F. oxysporum f.sp. cubense co
su gia ting mat sb tuyén trung M. incognita hidu qua
hon cac nghiém thirc con lai. Két qua nay ciing duoc
ghi nhan boi Gao et al. (2006) mdi quan hé twong
tac giita tuyén tring Heterodera glycines va nim F.
solani f.sp. glycines & cay dau nanh va nghién ciru
ctia Rocha et al. (2018) khi thyc hién twong tac gilta
M. javanica v6i nam F. oxysporum f.sp. cubense
trén cac giong chu01 ciing cho két qua twong ty. Nhu
vay, khi mét ) thap ca hai mdm bénh tuong tac voi
nhau gay hai cho cy trong; tuy nhién, khi mat sb
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vuot qua ngudng tuong tac thi xdy ra hién tuong
canh tranh dinh dudng. Ngoai ra, mat s6 ca hai mam
bénh qua cao ciing dan dén van dé ciy chudi khong
du kha nang cung cap dinh dudng cho ci hai mam
bénh.

Béng 2 cho thay tai nghiém thirc chi ching 4 con
Me/g dat thi mat s6 dat 50,8 con/ 5 g ré khac biét
thong ké ¢ mirc y nghia 1% so v&i cac nghiém thirc
khac. Tuy nhién, nghiém thic dong nhiém 4 con
Me/g dat va 109 bao tir Fu/ g dat dat 28,8 con/ 5 g ré
lai cho két qua thip hon so véi nghiém thirc chi
chung 4 con Me/g dat va tuong duong vai chi ching
3 con Me/g dit (36,8 con/ 5 g r&) va dong nhiém 3
con véi 10 bao tir Fu/ g dat (30,8 con/ 5 g re) Su
hién dién ddng thoi tuyen trung 0 mat so cao ket hop
voi 10° bao tur Fu/g dat lam giam mat s tuyén tring
& chu ky tiép theo.

Céc nghiém thirc chi ching hay dong nhiém 1
hay 2 con Me/g dat khong khac biét y nghia thong
ke.

3.3. Cac danh gia vé chi tiéu sinh truéng

Két qua Bang 3 vé gia tang chiéu cao cy tai 28
ngay sau khi chung bénh (NSKCB) cho thay cac
nghiém thirc dong nhiém tuyén tring véi nim thi
chiéu cao ciy thap so voi nghiém thic chi ching
tuyén tring va thap hon so véi dbi chimg. Nghiém
thire chi chung 1, 2, 3 va 4 con/g dit chiéu cao cdy
giang tang lan luot 19,88; 18,02; 15,72 va 14,58 cm.
Nghiém thtic tuyén tring dong nhiém 1, 2, 3 va 4
con/ g d4t voi 106 bao tir ndm/ g dét 1an luogt 16,84;
13,82; 12,62 va 11,78 cm c6 khac biét théng ké &
mitc y nghia 1% so véi ddi chimg (21,28 cm) va thap
hon nghiém thirc chi xAm nhiém 10° bao tir nAm/ g
dat (17,42 cm). Bén canh d6, cac nghiém thirc déng
nhiém tuyén tring va ndm ghi nhan hién dién nhiéu
1& bat dinh trén mat dat (Hinh 4).

Khdi lugng tuoi cua cdy cho thdy cac nghiém
thirc chi nhiém tuyén tring hay nam hay dong nhiém
déu khac biét y nghia thong ké & mirc y nghia 1% so
v6i dbi ching (4954 g). Nghiém thuc chi nhiém
tuyén tring 1, 2, 3 va 4 con/g dat khéi luong tuoi
cua cay lan luot 462,8; 424,6; 375,2 va 352,8 g va
ddng nhidm véi nam 1an luot 1a 401,0; 332,6; 306,0
va 287,5 g cho thdy tuan tw mét sb tuyén tring cao
tuong tac v6i nidm lam giam khdi lwong tuoi cua
cay.
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Hinh 4. RE bit dinh xuit hién
Ghi chii: A: Nghiém thite dong nhiém 3 con Me va 10°

bao tir Fu/ mL ddt va B: Nghiém thirc dong nhiém 4 con
Me va 10° bao tir Fu/ mL

Khéi lugng tuoi cta ré tai cac nghiém thirc xam
nhiém riéng 1¢ hay dong nhidm déu khéc biét thong
ké & muc y nghia 1% so véi dbi chiung (171,2 g).
Céc nghiém thirc xAm nhiém riéng 1¢ tuyén tring 1,
2,3 va 4 thi khi luong tuoi 1an luot 159,6; 143,6;
125,8 va 117,2 g va ddng nhiém tuong tac voi nam
lan luot 136; 110,8; 100,8 va 94,2 g ré. Sy xam
nhlem cua tuyén trung di riéng 1¢ hay dong nhiém
v6i nam cling lam giam sinh khdi cia ré chubi. Tuy
nhién, sy dong nhiém hai tac nhan thi khdi lugng ré
giam nhiéu hon va lily tién khi lugng 1& ciing giam
theo mat s6 tuyén tring

Két qua & Bang 3, khdi luong ré bénh tai thoi
diém phan tich mau 28 NSKCB ghi nhan c6 sy khac
biét thong ké & muc ¥ nghia 1% giita cac nghiém
thirc. Trong d6, nghiém thirc ¢6 mat sé dong nhidém
hai tac nhan cang cao thi khdi lwong r& bénh cang
16n va sy twong tic gy hai ndng hon so véi sy tin
cdng riéng ré cua hai mam bénh. Céac nghiém thure
ddng nhiém 1, 2, 3 va 4 con tuyén trang/ g dat !
10° bao tir nam/ g dat thi khdi luong va phan trim ré
bénh lan luot 14 36,3 (26,69%), 38,2 (34,73%), 41,1
(40,77%) va 43,6 g 1& (46,28%) va cac nghiém thfrc
chi nhidm 1, 2, 3 va 4 con tuyén trung/g dét 1an lugt
la 16,9 (10, 59%) 17,9 (12,47%), 21,7 (17,25%) va
29,9 g re (25,51%). Hién dién cua tuyén tring lam
gia tang khdi luong ré bénh va nghién ctu cia
Agrios (2005) cho rang tuyén tring tao vét thwong
va la cira ngd cho xAm nhiém ctia cac mam bénh thu
dong nhu Ralstonia solanacearum, Fusarium
Spp.,...
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Bang 3. Cac chi tiéu sinh truwéng ciia ciy chuoi
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Gia ting Khoi Khoi Khoi Phin trim
STT Nghiém thirc chiéu cao  lwong twoi lwgng ré lwong r&  khdi lwong ré
cdy (cm) cua ciy (g) twoi (g) bénh (g) bénh (%)
1 Dbi chung 21,28 495,42 171,2° 0,08 08
o Chiching I con 19,88" 462,8" 159,6° 16,9 10,59¢
Me/g dat
3 Chiching 2 con 18,02 424,6¢ 143,6¢ 17,9 12,47
Me/g dat
4  Chichung 3con 15,720 375,2¢ 125,8¢ 21,7¢ 17,25¢
Me/g dat
Chi ching 4 con o . o . d
5 Me/e At 14,58 352.,8 117,2 29,9 25,51
6  Chi ching ném Fu 17,42 407.4° 136,84 33.0% 24.12°
DPong nhiém 1 con
7 Me va 10°bao tir 16,844 401,09 136,0% 36,3 26,69
nam Fu/ g dét
DPong nhiém 2 con
8 Me va 10°bao tir 13,82f 332,6° 110,8¢f 38,2b¢ 34,73¢
nam Fu/ g dét
DPong nhiém 3 con
9 Me va 10°bao tir 12,62f 306,0f 100,8f 41,12 40,77°
nam Fu/ g dét
Pong nhiém 4 con
10 Me va 10%bao tur 11,78¢ 287,5¢ 94,2t 43,6* 46,28
nam Fu/ g dét
CV (%) 17,20 25,77 10,66 18,91 26,92
Mikc ¥ nghia o o o o o

Ghi chii: Cdc s6 trung binh trong ciing cgt c6 cung chir theo sau giong nhau thi khéng khéc biét qua phdn tich thong ké
o murc y nghia 1% va qua kiém dinh Duncan; ** khac biét thong ké o mirc y nghia 1%. Me: Meloidogyne incognita, Fu:

Fusarium oxysporum f.sp. cubense

Két qua & Bang 3, khdi lugng ré bénh tai thoi
diém phan tich mau 28 NSKCB ghi nhan c6 sy khac
biét thong ké & muc y nghia 1% giita cac nghiém
thirc. Trong d6, nghiém thirc ¢6 mat s6 dong nhiém
hai tic nhan cang cao thi khdi lugng ré bénh cang
16n va sy twong tac gay hai nang hon so véi su tan
cdng riéng ré cua hai mam bénh. Cac nghiém thirc
ddng nhiém 1, 2, 3 va 4 con tuyén trang/ g dat voi
10 bao tir nAm/ g dat thi khéi lwong va phan trim ré
bénh 1an luot 1a 36,3 (26,69%), 38,2 (34,73%), 41,1
(40,77%) va 43,6 g r¢ (46,28%) va cac nghiém thirc
chi nhidm 1, 2, 3 va 4 con tuyén trung/g dét 1an luot
1a 16,9 (10, 59%) 17,9 (12,47%), 21,7 (17,25%) va
29,9 g r¢ (25,51%). Hién dién cua tuyén tring lam
gia ting khoi luong ré bénh va nghién ctu cia
Agrios (2005) cho rang tuyen trung tao vét thuong
va 1a ctra ngd cho xam nhiém ctia cdc mam bénh thy
dong nhu Ralstonia solanacearum, Fusarium

SPP-»-.-
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3.4. Mbi quan hé giira cip d9 chi s6 nét sin
ré, cap do héo va cip do xam lin ci
ngim tai thoi diém phan tich miu 28
NSKCB

Theo Hinh 5 thi chi s ndt san ré phu thude rat
16n vao cac yéu t6 1a khdi lugng ré hinh thanh va sé
luong tuyén tring ban dau. Giira cac nghiém thirc
ddng chung hay riéng 1¢ déu ghi nhan c6 su tan cong
cua tuyen trang M. incognita va sy hinh thanh nbt
san & ré chudi. Trong do, nghiém thic chi ching
riéng 1¢ 1 con M. incognita/g dat kém hiéu qua hon
s0 voi dong chung 1 con M. incognitalg dat véi ndm
F. oxysporum f.sp. cubense vé cip 46 ndt san ré. Mt
khac, nim F. oxysporum dugc chimg minh 1a gy
bién dbi sinh 1y cua cdy ky cha giap c6 loi cho no
(Knogge, 1996) va nhirng bién d6i nay lam suy giam
kha ning tao ndt san, kha ning sinh san cua tuyén
trung va kha ning n¢ cua trung (Ribeiro et al.,
2012). Sy suy giam sinh san tuyén tring do cﬁng
dugc tim thdy trong hé théng bénh M. hapla - Alfalfa
- F. oxysporum (Griffin & Thyr, 1988).
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Hinh 5 ciing cho thy, sy xAm l4n cta than ngdm
& cc nghiém thire chung riéng 1é tuyén tring M.
incognita & cip d 1 chiém khoang 5% dién tich bé
mit than cu, bat diu xuét hién & nghiém thirc chiing
2 con M. incognita/g dat. Van d& nay 1a do cac san
pham tiét ciia tuyén tring anh huéng dén hoat dong
trao ddi chat cua ré hinh thanh cac té bao khong 16
huy dong dudng chét tir r& dén chdi chtr khong phai
do ndm bénh (Hofmann & Grundler, 2007).

Tuy nhién, tai cac nghiém thirc dong ching cho
thay 6 su khac biét gilra cac nghiém thirc va mat )
tuyén tring c6 anh huong dén biéu hién chi s6 xam
14n cuia than ngdm. Trong do6, nghiém thirc 1 con M.
incognitalg dat giy hai tuong duong vdi nghiém
thirc chi chung nim F. oxysporum f.sp. cubense dat
cap do xam lan thi 2 tai thoi diém 28 NSKCB. Tiép
d6, nghiém thirc dong nhiém 2 va 3 con tuyén tring
v6i nAm dat cép do 3; 4 con M. incognita/g dét voi
nam F. oxysporum f.sp. cubense dat cap 4 tai thoi
diém 28 NSKCB.

Dbi vai chi sb héo, cho thiy & cac nghiém thirc
xam nhiém riéng 1¢ tuyén tring M. incognita bat dau
xuét hién triéu chimg héo tai thoi diém 28 NSKCB
& nghiém thirc 3 con/g dat héo cip 1 va nghiém thirc
4 con/ g dit dat cap do héo 2.

(%)

—

0
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Céc nghiém thirc ddng nhidm biéu hién bénh
som va nang hon so vdi cac nghi€m thirc riéng 1€ co
cing mat so tuyén tring. Trong d6, nghiém thic 1
con tuyén tring/g dat biéu hién triéu chimg tai thoi
diém 28 NSKCB tuong duong véi d6 héo & nghiém
thirc chi chimg 10° bao tir/g dat va nguyén nhén
chinh 1a do sy xdm nhidém cta ndm F. oxysporum
f.sp. cubense. Tai cac nghiém thirc ddng nhiém con
lai sy gia ting mat s6 tuyén tring tudn ty cling lam
gia ting tri¢u chimg héo Panama trén ciy chudi gia
Nam My.

Theo ghi nhan chi sé héo toan cay thap hon chi
s6 xam lan tai cu ngdm va ré, két qua nay da dugc
Beckmann et al. (1990) kiém chimg, su gy hai tai
cu ngﬁm va ré ludn cao hon sy biéu hién triéu chung
bénh ngoai. Trong sudt qua trinh thuc hién thi
nghiém tr thang 10 dén thang 11 (thoi dlem mua
nhleu va 4m do cao tao diéu kién phat trién tot cho
ndm Fusarium, 1am gia ting triéu ching bénh héo
ri (Pattison et al., 2014). Tuy nhién, hoat dong cua
tuyén trang trong dét lai bi tac dong manh (Cabasan
et al., 2014). Ngoai ra, theo ghi nhan chi s héo toan
cay thap hon chi s6 xam 1an tai than ngam va ré, két
qua nay da dugc Beckmann et al. (1990) kiém
ching, su gy hai tai cu ngdm va ré luén cao hon sy
biéu hién triéu chung bénh bén ngoai

Pbiching Chiching 1 Chiching 2 Chiching 3 Chiching 4 Chiching Ddngnhiém Pdngnhiém Péng nhiém Béng nhiém
con Me/g ditcon Me/g datcon Me/g datcon Me/g dat

Chisdbudu BChisdxim lan thin ngAm

nam 1conMeva 2 conMeva 3 conMe va 4 conMe va

nam nam nam nam

B Chi s6 héo

Hinh 5. Moi quan h¢ giira chi s6 bwdu, chi s6 xdm lan than ngam va chi so héo trén chuoi gia Nam My

4. KET LUAN VA PE NGHI

4.1. Két luan

Chung riéng l¢ hay xam nhién‘l dong thoi hai tac
nhan ndm bénh va tuyén trung déu anh hudng dén
su sinh trudng va phat trien cua cdy chuoi. Tuy
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nhién, xdm nhiém dong thoi hai tac nhan lam xuat
hién tri¢u ching nhanh hon va bénh phat trién ning
hon.

Mat s6 tuyén tring trong dat va ré cao khi twong
tac voi nam Fusarium oxysporum f.sp. cubense anh
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huéng dén qué trinh sinh truong, sinh san cua tuyén
tring va lam gioi han mét s tuyén tring.

Su phéi hop tuong tic ciia tuyén tring va nim sé
chuyén sang canh tranh khi gap cac bat loi vé mat
s6 cao, diéu kién dinh dudng, khong gian hay it nhét
la dac tinh ky sinh tac dong co6 1gi cho chinh mam
bénh.

Dong chiing tuyén tring Meloidogyne incognita
& nghiém thirc 3 hodc 4 con tuyén tring/g dat va mat
s6 bao tir ndm Fusarium oxysporum f.sp. cubense
10° bao tir/ mL tai thoi diém phén tich mau 28
NSKCB, lam cay heo nang nhit va lam giam kha
nang sinh san ctia tuyen tring & céc vong doi ké tiép.
Bén canh do, su biéu hién triéu chung héo bén ngoai
cdy ludn thap hon cac tac dong anh huong bén trong
1& va ¢t ngdm cdy chudi.
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