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TOM TAT

Nghién citu ndy nham xdc dinh hiéu qud ciia mét s6 bién phdp phong trir tuyén
triing ky sinh ré cam quyt than thién véi méi trieong. Thi nghiém dieoc bé tri hoan
todn ngdu nhién voi 22 nghiém thirc: doi chimg; dung dich Ca(OH)2, KOH (pH:
10, 11, 12); dich trich cdy sai ddt, la neem, la tram ta néng do 10%, 20% va
30%, nam Paecilomyces lilacinus 10, 20 va 40 kg/ha,; nam Trichoderma sp. 20,
40 va 80 kg/ha, méi nghiém thirc c6 5 lan Igp lgi. Dung dich Ca(OH)2 (pH: 11
va 12), dich trich cdy sdi ddt, I neem, ld tram ta nong do 10%, 20% va 30% cho
hiéu qud nhanh nhung giam dan theo thoi gian, hiéu qud phong triv tuyén trimg
ky sinh trong ddt dat 67,8 86,5% (20 ngay sau khi xir Iy - NSKXL), 6 vé dat 59,8
—89,4% (100 NSKXL). Dung dich Ca(OH): (pH: 10) va KOH (pH: 10, 11 va
12) ¢6 hiéu qud nhanh, trong dat dat 51,6 — 60,3% (20 NSKXL), kéo ddi dén 40
va 60 NSKXL sau d6 giam dan, ¢ ré dat 59,1 — 66,9% (100 NSKXL). Nim
Paecilomyces lilacinus (10, 20 va 40 kg/ha) va ndm Trichoderma sp. (20, 40 va
80 kg/ha) c6 hiéu qud chdm hon va tang dan theo thoi gian, ¢ 100 NSKXL, hiéu
qud phong triv tuyén trimg ky sinh trong dat dat 69,6 — 80,4% va 6 ré dat 59,7 —
82,9%. Cdc bién phdp xit Iy tuyén trimg ky sinh ré cam quyt lam ting mdt s6 tong
Vi sinh vt (vi khudn, nam, xa khucfn) trong dat.

Tir khod: Dich trich thuc vat, dung dich kiém, Paecilomyces lilacinus,
Trichoderma sp., tuyén tring ky sinh cam quyt, vi sinh vit

ABSTRACT

The study aimed to determine the efficiency of eco-friendly measures to prevent
citrus root parasitic nematodes in citrus. Therefore, an experiment was arranged
in a completely randomized design with 5 replicates and 22 treatments, including:
control; Ca(OH)2, KOH solution (pH: 10, 11 and 12); extracts of “'sai dat” tree,
neem leaves, “tram ta” leaves at 10%, 20%, 30%, Paecilomyces lilacinus at 10,
20, and 40 kg/ha; Trichoderma sp. at 20, 40 and 80 kg/ha. As a result, treatments
of Ca(OH): solution at pH: 11 and 12, extracts of “sai dat” tree, neem leaves,
“tram ta” leaves at concentrations of 10%, 20%, and 30% quickly controlled
parasitic nematodes but their effect decreased over time, ranging in 67.8 - 86.5%
for soil (20 days after treatment-DAT), and 59.8 - 89.4% for roots (100 DAT). On
the contrary, Ca(OH): (pH: 10) and KOH (pH: 10, 11 and 12) rapidly affected,
lasting up to 40 and 60 DAT, then declining (effective ranges were 51.6 - 60.3% for
soil at 20 DAT, 59.1 - 66.9% for roots at 100 DAT). In addition, Paecilomyces
lilacinus (10, 20, and 40 kg/ha) and Trichoderma sp. (20, 40 and 80 kg/ha) had
slow control at the beginning, which increased over time (effective range was 69.6
- 80.4% for soil and 59.7 - 82.9% for roots at 100 DAT). Moreover, measures of
controlling root parasitic nematodes in citrus improved the total population of soil
microorganisms (bacteria, fungi, actinomycetes).

Keywords: Alkaline substance, citrus parasitic nematodes, Microorganisms,
Paecilomyces lilacinus, plant extracts, Trichoderma sp.
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1. GIOI THIEU

Cam quyt (Citrus) 12 mdt trong nhiing loai cay
an trai quan trong dugc ua chudng va tréng nhiéu &
cac nudce nhiét déi va can nhiét d6i (Abd — Elgawad
et al., 2010). Do d6 dién tich ciing nhu san lugng
cam quyt ngdy cang gia tang. Tuy nhién, ning suét
va chat luong cam quyt dang bi anh huéng 16n boi
tuyén tring ky sinh (Elzawahry et al., 2014). Tuyén
tring 14 nguyén nhan gy chét 24 — 90% s6 cay trén
céc vuon trong cam quyt & My va Brazil (Duncan,
2005). Bén canh do, tuyén trung con la cira ngd cho
sy tin cong ctia cac loai nam gay hai cdy trong nhu
Fusarium, Phytophthora (Chau, 2003). Vi vay, can
¢6 bién phap quan 1y tuyén trang hiéu qua dé cai
thién niang suit va chit luong cam quyt. Quéan ly
tuyén trung bang cac loai thudc héa hoc dugc danh
gia 1a c6 hiéu qua cao (Kumar & Arthurs, 2021),
nhung anh huong dén méi trudng va strc khoe con
ngudi (Zasada et al., 2010). D3 ¢6 nhiéu béo céo vé
su 6 nhiém nudc ngam va thyc pham lién quan dén
hoa chat phong trir tuyén triung (EI-Marzoky et al.,
2018). Vi vy can tim bién phap phong trir tuyén
tring vira hiéu qua ma it anh huéng dén moéi trudng.
Chinh vi nhiing ly do trén, nghién ctru dugc thuc
hién nham xéc dinh hiéu qua cia mot sé bién phap
phong trir tuyén tring ky sinh ré ciy cam quyt theo
hudng than thién véi moi trudng nhu: dung dich cé
tinh kiém, dich trich thuc vét, nam ddi khang.

2. PHUONG PHAP NGHIEN CUU
2.1. Thoi gian va dia diém

Nghién ctru dugc thuc hién tir thang 12/2020 dén
thang 7/2021 tai Phong thi nghiém Hinh thai cay
trdong, Khoa Khoa hoc Cay trong, Trudng Nong
nghié¢p va Trai Nghién ctru va Thuc nghiém Nong
nghiép, Truong Pai hoc Can Tho.

2.2. Viatliéu

Tuyén tring va dat ving ré (do sau 0 — 20 cm)
cua vuon cam quyt 5 — 7 ndm tudi nhiém tuyen
trung. Cay chanh Tau (Citrus limonia L.) 4 thang
tudi trong bang hot. Chat Ca(OH), (95%) do cong ty
Guangdong Guanghua Sci-Tech san xuit; chit KOH
(85%) do cong ty Xilong Scientific san xuat. Cay sai
dat (Wedelia chinensis); 1a neem (Azadirachta
indica); 14 tram ta (Melaleuca cajuputi Powell) phat
trién thuan thuc, tai Khu 2 — Trudong Pai hoc Can
Tho. Trico-Tuyén trung (Trichodecma sp.) 10°
cfu.g"’: San pham thir nghiém ciia Khoa Bao vé
Thuc vat, Truong Nong nghi€p, Truong Pai hoc
Can Tho; ndm tim (Paecilomyces lilacinus) 2x108
cfu.g: San phim thir nghiém cua Vién Nghién ctru
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Cong ngh¢ Sinh hoc va Moi truong, Truong Dai hoc
Nong Lam Thanh pho H6 Chi Minh.

2.3. Phuwong phap

2.3.1. Bé tri thi nghiém

Thi nghiém duogc b tri theo thé thirc hoan toan
ngau nhién gdm 7 chét, mdi chit 3 mirc d6 (dwoc to
hop thanh 21 nghiém thirc doc 1ap) va dbi chimg
khong xir 1y, tong cong 22 nghiém thic, 5 1an lap
lai, mdi don vi thi nghiém gém 5 chau twong tng 5
thoi diém lay chi tiéu (mdi nghiém thirc gdbm 25
chau; mdi lap lai g6m 110 chau; téng sb6 chau thi
nghiém 1a 550 chau), bao gom: dbi chimg (twdi
nudce); tudi dung dich Ca(OH), (pH: 10, 11 va 12);
tudi dung dich KOH (pH: 10, 11 va 12); tudi dich
trich cay sai dat 10%, 20% va 30%; tudi dich trich
14 neem 10%, 20% va 30%; tudi dich trich 14 tram
ta 10%, 20% va 30%; tudi nAm tim (Paecilomyces
lilacinus) 10, 20 va 40 kg/ha; twdi nAm Trico-Tuyén
trung (Trichoderma sp.) 20, 40 va 80 kg/ha.

2.3.2. Chudn bi vat liéu thi nghiém

— Pt duoc thu & ving ré hoat dong (0 — 20 cm)
clia vuron cdy cam sanh ghép gdc chanh Tau 5 nim
tudi nhiém tuyén trung tai xa Pong Thanh, huyén
Chau Thanh, tinh Héu Giang. Dit dugc dem vé phoi
trong mat sau do nghién, tron déu va liy miu dai
dién kiém tra mat sb, phan tich dic tinh vat Iy dat.
Két qua phan tich thudc loai dit phu sa (phu sa
44,54%, set 53,78%, cat 1,68) c6 dam tong sd
0,25%, lan tong s0 0,08%, kali tong $6 2,17%, chat
hitu co 4,29%. Dat duoc chia déu vao chau nhua
mau den (1 kg dat/chau).

— Cay chanh Tau (Citrus limonia L.) dugc
chon c¢6 kich thudc dong déu (dwoc trdng tir hot, 4
thang tudi). Sau do, cdy duogc rira qua nude sach 2 —
3 14n; cit ré giit lai 10 cm. Chdi dinh duoc cit bo,
chidu cao than khoang 11 cm, sb 14 trén than 8 14
that. Cay duoc trong va tudi nude giit 4m vira di,
lugng nudc bang nhau giita cac chau, dudi chau co
16t dia dé ngan tuyén tring thoat ra ngoai. Chau cay
thi nghiém duoc bd tri trong nha mang. Sau 3 ngay,
cdy dugc tudi phan NPK 30-20-10 v6i nong do
0,2% (14 g MKP + 26 g ure pha trong 20 lit nudc),
mdi chau tuéi 50 mL nudc, tudi 5 ngay/lan. Cac
chau ciy dwoc cham soc, tudi nude gitt m, twdi
phan dinh ki trong sudt thoi gian thi nghiém.

Sau khi trong 12 ngay, ngung tudi dé giam am
do trong dat 5 chau duoc lay ngau nhién dé kiém tra
mat so tuyén tring trong dat bang phuong phap
Baermann (1917) ¢6 cai tlen (Bo mon Bao vé thuc
vat, 2016). Két qua mat sd tuyén tring ky sinh trong
dat trung binh 1.362 con/chau. Trong do, tuyén
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tring Tylenchulus semipenetrans chiém ty 18 90%,
Pratylenchus sp. chiém 9%, cac loai khac chiém 1%.
Chung bd sung tuyén tring ky sinh vao ting chau
(khoang 250 con/chéu, thanh phan loai tuyén tring
ky sinh twong tu nhu trén) béng cach ding 6 ong tiém
rit dung dich chira tuyén trang bom vao goc cdy.
Ngudn tuyen trung duogc ly trich tir mau dat thu &

ving ré cdy cam quyt nhiém tuyén trung bang
phuong phap Baermann (1917) ¢6 cai tién (B6 mén
Bao v¢ thuc vat, 2016).

- O thoi diém 14 ngay sau khi trong, dung may
do pH, 4m d¢ dat cAm tay x4c dinh 4m d¢ trong dét
khoang 70%, pH: 6,2.

2.3.3. Tién hanh thi nghiém

+ Dung dich kiém dugc pha theo d6 pH twong
ung voi cac nghiém thirc 1a Ca(OH), va KOH (pH:
10, 11 va 12).

+ Dich trich thyc vat: cay sai dét, 14 neem, 14
tram ta da phat trién thanh thuc duoc cét thanh doan
0,5 — 1 cm. Ngam ngap trong nudc cit theo ti 1 1:2
(1 thyc vat : 2 nudc cat). Sau 24 gio loc lay nudc
trong (dich trich gdc). Nude cat duoc thém vao dé
pha loang dich trich goc theo nong do 10%, 20% va
30% ctia timg chat.

o+ Nérp d6i khang: Ndm duogc hoa tan trong nudc

cat vdi licu lugng twong ng ting nghiém thire. Cu
the, twong tmg v&i nghiém thirc 10 — 20 — 40 va 80
kg/ha lvong nam doi khang st dung 1a 0,004 — 0,008
—0,016 va 0,032 g/chau.

—  MBbi chau duoc tuéi véi lugng dung dich thi
nghiém: 100 mL/chéu.

2.3.4. Chi tiéu theo doi:

— Chi tiéu tuyén tring: Thu thap sau khi xu 1y
20, 40, 60, 80, 100 ngay.

~+ Mat s6 tuyén trung ky sinh trong dat (con/kg

dat), & r¢ (con/2 g r¢).

+ Do hitu hiéu ctia bién phap xir Iy tuyén tring
duogc tinh theo cong thirc Abbott (1925):

Do hitu hig¢u (%) = ((C—-T)/C) x 100

Trong do:

C: Mat sb tuyén tring & nghiém thie dbi ching.

T: Mat s6 tuyén trang & nghiém thirc c6 xt 1y.

+ Ghi nhan loai tuyén trung ky sinh: Trudc khi
xu ly va khi két thuc thi nghiém.

— Chi tiéu vé dat: Thu thip & thoi diém trude
khi xtr Iy va khi ket thuc thi nghiém
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+ Mat sb vi sinh vat trong dat: Vi khuén, xa
khuan, nam theo phuong phap Rao (1986):

Cén 10 g dit vao binh tam giac 250 mL, sau d6
cho vao 90 mL dung dich Buffer dd dugc thanh
trang. Pem lic trén may lic 130 vong/phut trong
vong 2 gio. Sau do dé khoang 15 phat cho dét lang
xuong. Hat 1 mL phan nuge ¢ mat trén cho vao ong
nghiém d4 chira sin 9 mL nudc cat dé chuan bi cho
diy ndng do pha loang: 10, 102 10°3,..

Chuyén vi sinh vt trong dich huyen phu qua dia
Petri: hut 100 pL dung dich huyén phu vi khudn va
trai déu trén bé mat moi truong TSA (xé&c dinh mat
s6 vi khuan tong) va méi truong PDA (xac dinh mat
s6 ndm tong) va modi trudng SCA (xac dinh mat sb
nhém xa khuén). Ding que trai dé trai déu vi sinh
vat trén bé mat moi truong.

U va dém mat s6 vi sinh vat: cac dia méi truong
sau khi trai vi sinh vat dugc u ¢ nhiét 46 30°C trong
thoi gian 24 — 72 gio cho tirng nhom vi sinh vat. Sau
d6 tién hanh dém mat sé khuan lac va tinh toan mat
s0.

Tinh két qua: sau khi Khuan lac dd moc, dém s6
khuén lac di moc trén dia va tinh két qua theo cong
thire:

N=XMK)/V
Trong d6:

N: ) lugng khuan lac hay ) dqn vi hinh thanh
khuan lac (CFU) c6 trong 1 gram dat

X: sb luong khuén lac trung binh trong mdi dia
petri & cung nong do pha loang.

V: thé tich dung dich miu cay trdi vao mdi dia
petri.

M: hé s pha loang ding dé ciy.

K:lahe s6 kho kiét cua mau (K =100.(100 — X
I, X 1a 6 am cua dat)

— Chi tiéu sinh truéng: Thu thap sau khi xur ly
20, 40, 60, 80, 100 ngay vé chiéu cao cay, chiéu cao
chdi, duong kinh thén, sp 1a trén Cth dai 14, rng
14, chi s0 di¢p luc to, chicu dai re, khoi lugng re.

2.4. Phwong phap xir Iy s6 li¢u

S4 liéu str dung trong nghién ciru duge xi Iy qua
phan mém Microsoft Excel va phén tich théng ké
bang phin mém SPSS 22.0. Phan tich phuong sai
(ANOVA) va so sanh su khac biét gilta cac trung
binh nghiém thtc bang kiém dinh Duncan & mirc ¥
nghia 5%.
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3. KET QUA VA THAO LUAN

3.1. Hiéu qua cua bién phap xi ly tuyen
trung Ky sinh dya trén mat so tuyen
trung trong dit trong chanh Tau trong
chiu

3.1.1. Két qua ¢ timg thoi diém khdo sat

Bang 1 cho thdy, mat sé tuyén tring ky sinh
trong dat khac biét co y nghia v6i nhau qua phén tich
thong ké. O thoi diém 20 ngay sau khi xir 1y, mat sb
tuyén tring ky sinh trong dat khi xir 1y dung dich
Ca(OH),, KOH (pH: 10, 11, 12); dich trich cdy sai
dat, 14 neem, 14 tram ta (10%, 20%, 30%) déu thap
hon so véi dbi ching (P<0,05). Trong do, mat s6
tuyén trung thap nhat (P<0,05) 1a 181 con/kg dat khi
xir 1y dich trich 12 neem 10%. Con lai, khi xtr Iy ndm
tim Paecilomyces lilacinus (10, 20 va 40 kg/ha) va
nadm Trichoderma sp. (20, 40 va 80 kg/ha) thi mat
s6 tuyén tring trong dat cao, twong duong véi ddi
chimg (P>0,05) dao dong tir 1.004 — 1.250 con/kg
dat.

O thoi diém 40 ngay sau khi xtr Iy (NSKXL),
mat sé tuyén tring ky sinh trong dat ciing thip hon
so voi dbi chimg (P<0,05) khi xir Iy dung dich
Ca(OH),, KOH (pH: 10, 11, 12); dich trich cay sai
dat, 14 neem, 14 tram ta (10%, 20%, 30%); nam tim
Paecilomyces lilacinus 40 kg/ha va nim
Trichoderma sp. (20, 40 va 80 kg/ha). Trong d6, mat
s tuyén tring dat thap nhat (P<0.05) khi xir ly KOH
(pH: 10, 11, 12); dich trich cay sai dat (20% va
30%); dich trich 14 neem va 14 tram ta (10%, 20%,
30%) véi mat s6 dao dong tir 498 — 704 con/kg dat.

O thoi diém 60 NSKXL, mat sd tuyén tring ky
sinh trong dat & cac nghiém thirc xir Iy déu thap hon
so voi ddi ching (P<0,05) ngoai trir dung dich
Ca(OH), (pH: 10); dich trich cdy sai dat (10% va
20%); ndm Paecilomyces lilacinus (10 kg/ha).
Trong d6, mat s tuyén tring dat thip nhat (P<0,05)
khi xu ly Ca(OH), (pH: 12); KOH (pH: 10, 11, 12);
dich trich cy sai dat va 14 tram ta 30%; dich trich 14
neem (10%, 20% va 30%); ndm Paecilomyces
lilacinus (40 kg/ha); ndm Trichoderma sp. (20, 40
va 80 kg/ha) voi mat s6 dao dong tir 414 — 685
con/kg dat.

Thoi diém 80 NSKXL, mat sb tuyén tring ky
sinh trong dat & cac nghiém thirc xir Iy déu thap hon
so voi ddi ching (P<0, 05) ngoai trr dung dich
Ca(OH), (pH: 10). Mt sb tuyén trang thép nhit
(P<0,05) khi xi@r ly Paecilomyces lilacinus (40
kg/ha); nam Trichoderma sp. (20, 40 va 80 kg/ha)
v6i mat s6 dao dong tir 414 — 459 con/kg dit.
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O thoi diém 100 NSKXL, mat sé tuyén tring
trong dat khi xir Iy KOH (pH: 11 va 12); dich trich
cay sai dét, 14 neem, 14 tram ta (10%, 20% va 30%),
nam tim Paecilomyces lilacinus (10, 20 va 40 kg/ha)
va ndm Trichoderma sp. (20, 40 va 80 kg/ha) déu
thap hon ddi chimg (P<0,05). Trong d6, mat s6 dat
thip nhat (P<0,05) khi xtt 1y Trichoderma sp. (80
kg/ha) voi mat s6 243 con/kg dat.

3.1.2. Két qua theo thoi gian khao sat

Bang 1 cho thy khi xir Iy dung dich Ca(OH),
(pH: 11 va 12), dich trich cay sai dat (10%, 20% va
30%), dich trich 1a neem (10%, 20% va 30%), dich
trich 1a tram ta (10%, 20% va 30) thi mat s6 tuyén
trung ky sinh trong dat dat thap nhét & thoi diém 20
NSKXL (P<0,05) va ting dan (P<0,05) theo thoi
gian khao sat. Nguoc lai, khi xir 1y nim tim
Paecilomyces lilacinus (10, 20 va 40 kg/ha) va ném
Trichoderma sp. (20, 40 va 80 kg/ha) thi mat )
tuyen tring ky sinh trong dit dat thap nhit ¢ thoi
diém 100 NSKXL (P<0,05). C6 thé thay mat sb
giam déan (P<0,05) theo thoi gian xir 1.

Két qua nghién ctru cho thdy dich trich cay sai
dét, 14 neem déu c6 hiéu qua kiém soat mat sb tuyén
trung ky sinh trong dat, phu hop v6i mot s6 nghién
ctru trén thé giéi. Theo Ganai et al. (2013) di bao
c4o rang 14 va hoa cdy sai dat c6 hiéu qua giam mat
s6 tuyén trang Meloidogyne incognita giy hai cay
dau bap. Theo Ahamad and Siddiqui (2018) ciing
ghi nhan hidu qua giam mat s tuyén tring
Meloidogyne incognita gy hai cay ca chua bang l4
sai dat. La sai dat cling c6 hiéu qua giam mat sb
tuyén tring Meloidogyne incognita giy hai ciy cai
bo x61 (Hasan et al., 2021). Theo Ahmad et al.
(2004) ghi nhan dich trich 14 neem (Azadirachta
indica) kiém soat tuyén trang Tylenchulus
semipenetrans gay hai cdy chanh vo tho (Citrus
Jjambhiri). Theo Agbenin et al. (2005) cling ghi nhan
dich trich 14 neem c6 hi¢u qua kiém soat mat sb
tuyén tring Meloidogyne incognita gdy hai cay ca
chua. Theo Hussain et al. (2011) két luan rang dich
trich 14 neem c6 hiéu qua kiém soat mat sd tuyen
tring Meloidogyne incognita giy hai cay dau bap.

Bang 1 ciing cho thdy nidm Paecilomyces
lilacinus va Trichoderma sp. ciing ¢6 hiéu qua kiém
soat mat sb tuyén trung ky sinh phu hop véi cac
nghién ciru da coéng bd. Theo Walode et al. (2008)
(trich dan boi Kumar and Arthurs, (2021)) ghi nhan,
ndm Paecilomyces lilacinus 1am giam tuyén trang
Tylenchulus semipenetrans tudi 2 va con céi truong
thanh trén cdy chanh (Citrus jambhiri). Hanawi
(2016) cung da ghi nhan ndm Paecilomyces
lilacinus (25 g/cay) lam giam s6 lugng con cai tuyén
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trang Tylenchulus semipenetrans trong dat trong cay Nam Trichoderma harzianum 1am giam mat sd
cam ngot & didu kién ngoai dong. Walode et al. tuyén trung Tylenchulus semipenetrans tudi 2 trén
(2008) (trich dan boi Kumar and Arthurs, (2021)) cay chanh con Citrus volkameriana tréng trong chau
ghi nhan Trichoderma harzianum 1am giam s (Montasser et al. 2012; Shawky & Al-Ghonaimy,
luong con cai tuyén tring  Tylenchulus 2015).

semipenetrans trén cay chanh (Citrus jambhiri).
Bang 1. Mit s6 tuyén trung ky sinh trong dét trong chanh Tau trong chiu ¢ tig thoi diém va theo thoi
gian khao sat tai Trai Nghién ctiru va Thuwe nghiém Nong nghiép, Trwong Pai hoc Can Tho

(2021)

Mt sb tuyén trung ky sinh trong dét (con/kg dat)* ngay sau Miic v cv

Nghiém thire Kkhi xir Iy (NSKXL) . hii %)
20 40 60 80 100 g °

Doi ching 1.335¢ 1.346° 1.0332 1.1712 1.2412 ns 2,78
Ca(OH),-pH 10 646> 883bed 7532bed 855% 9232 ns 3,29
Ca(OH),-pH 11 430c4.C gE7bedA 610bedef_B 815bcA 8972-A * 338
Ca(OH),-pH 12 350dC  g3eden 566defeh B gbeA 875%-A * 380
KOH-pH 10 584bc.C (5defeh BC  5gghedefs € g(sbe AB g(y7ab.A * 336
KOH-pH 11 566bc-B  (34defeh B 559defeh B 7470 AB - g50bA * 337
KOH-pH 12 530 613¢feh 567¢defeh 706b< 804° ns 3,74
Sai dat-10% 30408 795cdel A 787%-A 721bdA 7810 A * 372
Sai d4t-20% 22678 704defeh A 77120eA 697bcdA 7370 A * 392
Sai d4t-30% 233%B  93defeh A 559defeh A 586%deA 6470-A * 446
Neem-10% 1816C  561ehAB 457%nB 563¢deAB 7470 A * 435
Neem-20% 241%C 548z B 459¢feh B 571¢deB 7560-A * 338
Neem-30% 227%C  498hB 435¢B 51598 728b-A * 4,09
Tram ta-10% 2287 B pE2defEh A 610bedef A 733bed A 831°-A * 379
Tram ta-20% 263LB  g]5efEhA 582bedefe A O4bed A 776b-A * 372
Tram ta-30% 3018 569fhA 54defzh A 654bedA 737b-A * 4,04
Pa-10 kg/ha 1.250=A  1.135%-A 76]2bed B 697bd.B 377¢-C * 313
Pa-20 kg/ha 1.199:A  1.005%cA 652bede B 602bcde B 373¢C * 4,05
Pa-40kg/ha 1.0582A  799¢de B 450¢feh € 420¢fe € 297¢4.D * 294
Trico-TT-20 kg/ha 1.13124 755¢defe B 429eh.C 391fe D 2774 * 431
Trico-TT-40 kg/ha 1.1122A  736%defeB 4140 385% P 279edD * 4,66
Trico-TT-80 kg/ha 1.0042A 7230z A 43gfen B 319eBe 2434.¢ * 437
Mtrc y nghia * * * * *
CV (%) 3,77 3,57 3,52 3,90 4,01

Ghi chii: (+): 86 liéu dige chuyén déi sang dang log(X);

Trong cing mét cot, cdc $6 ¢6 chit (thuong) theo sau giong nhau thi khdc biét khong y nghia qua phan tich thong ké va
kiém dinh Duncan ¢ mirc y nghia 5%, Trong cung mot hang, cdc so o chit (in hoa) theo sau giong nhau thi khac biét
khong y nghia qua phdn tich thong ké va kiém dinh Duncan ¢ mirc y nghia 5%;

(ns): khac biét khong y nghia; (*): khac biét co y nghia ¢ mirc 5%;

Pa: ndm tim Paecilomyces lilacinus; Tric6-TT: Tricé-Tuyén trimg, nam Trichoderma sp.

Béng 2 cho thy, qua két qua phén tich thong ké ¢6 hiéu qua nhanh, & thoi diém 20 NSKXL d6 hitu
d6 hitu hiéu cta cac bién phap xir Iy tuyén tring ky hiéu dao dong trong khoang 56,2 — 60,3% (P<0,05),
sinh trong dét khéac biét c6 y nghia v6i nhau. Khi xir hiéu qua kéo dai dén thoi diém 60 NSKXL rdi giam
ly tuyén trang ky sinh trong dat bang dung dich dan (P<0,05). Khi xir ly bang ndm Paecilomyces
Ca(OH), pH: 11 va 12, dich trich thuc vat (sai dat, lilacinus (10, 20, 40 kg/ha) va ndm Trichoderma sp.
14 neem, 14 tram ta) ¢ 3 néng d6 10%, 20% va 30% (20, 40, 80 kg/ha), c6 hiéu qua chdm va tang dan
¢6 hi¢u qua nhanh va giam dan theo thoi gian, c6 do theo thoi gian, ¢6 d¢ hitu hiéu cao nhat ¢ thoi diém
hiru hiéu cao nhat ¢ thoi diém 20 NSKXL dao dong 100 NSKXL dao dong trong khoang 69,6 — 80,4%
trong khoang 67,8 — 86,5% (P<0,05). Khi xir Iy bang (P<0,05). Qua d6 co thé thay khi xir 1y tuyén tring
dung dich Ca(OH), pH: 10, KOH (pH: 10, 11, 12) trong dat bang dung dich kiém (Ca(OH), va KOH)
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va dich trich thuc vat (cay sai dét, 14 neem, 14 tram Paecilomyces va nam Trichoderma sp. c6 hi¢u qua

ta) c6 hiéu qua nhanh va sau d6 giam dan theo thoi cham va ting dan theo thoi gian.

gian, nguoc lai, khi xtr 1y tuyén tring bang ndm

Bang 2. P hiru hi¢u ciia cac bién phap xir Iy tuyén tring ky sinh trong dat trong chanh Tau trong chau
6 tirng thoi diém va theo thoi gian khao sat tai Trai Nghién ciru va Thuwe nghiém Néng nghiép,
Trudong Pai hoc Can Tho (2021)

Do hiru hi¢u (%) ciia bién phap xir Iy tuyén tring ky sinh trong

Nghiém thic dAt" ngay sau khi xir Iy (NSKXL) M“’;y CV(%)
20 40 60 80 100 nghia

Ca(OH),-pH 10 51,6°A  34,4TAB 27,188 27,0¢B 25,7¢B * 233
Ca(OH),-pH 11 67,84A 35 6del B 4(,9bcde B 30,47 B 27,88 * 17,9
Ca(OH),-pH 12 73,83 A 39 gedel B 45,2%c B 31,6°7B 29,5%.B * 17,7
KOH-pH 10 56,2d0A 50, 6rbede A 43,330cd AB - 3] 3fe B 27,08 * 19,7
KOH-pH 11 57’6de7A 52’9abcd7AB 45’8abc7ABC 36’2defg7BC 3 l’sbgC * 17,8
KOH-pH 12 60’3cde7A 54’4abc7AB 45’ 1 abc_ABC 39’7defgiBC 35’2bc7C * 1 8,7
Sai dat-10% 77,28-A 4] ,(bedet B 23,88 38,4dfe B 37,1bcB * 19,5
Sai dat-20% 83,124 47, 778bede B 25,3¢L¢ 40,49 BC 40, 7bcBC * 18,2
Sai dat-30% 82,624 48,5%0cde B 45,8%0c B 49,9bedef B 47,98 * 155
Neem-10% 86,524 58,3abcB 55,8ab_BC 51,9bcde BC 39 gbe € * 13,7
Neem-20% 82,024 59,38 55,508 51,200def BC 39 1be € * 11,0
Neem-30% 83,024 63,028 57,838 56,(3bcd_B 41,4b.C * 11,7
Tram ta-10% 82,924 50,abede B 4(,9bcde B 37,4dfe B 33,108 * 19,5
Tram ta-20% 80,330-A 54 3abc B 43,6348 40,74 B 37,5%B * 15,8
Tram ta-30% 77,4%0-A 57 gabe B 47,5%c B 44, 1cdefe B 40,758 * 16,3
Pa-10 kg/ha 6,3".P 15,78-CP 26,3°.BC 4(),4dfe B 69,6%4 * 248
Pa-20 kg/ha 10,2¢n.D 2547 C 36,904 BC 48,60l B 70,024 * 239
Pa-40kg/ha 20,7-P 40,7bcdel. € 55,5%c.B 64,138 76,134 * 10,8
Trico-TT-20 kg/ha 15,376D 43 ,gbede € 58,5%.BC 66,6%°-AB 77,724 * 158
Trico-TT-40 kg/ha 16,7%D 45 3abede € 59,92.BC 67,13>AB 77,624 * 153
Trico-TT-80 kg/ha 24,8C 46,320cde B 57,6%-B 72,724 80,424 * 127
Mtrc y nghia * * * * *

CV (%) 13,2 17,0 17,7 19,4 17,2

Ghi chii: (+): 86 liéu thi nghiém dwoc chuyén doi sang dang arcsiny/x;

Trong ciing mot cot, cdc $6 ¢6 chit (thuong) theo sau giong nhau thi khac bi¢t khong y nghia qua phan tich thong ké va
kiém dinh Duncan & mirc y nghia 5%, Trong cung mot hang, cdc s6 c6 chit (in hoa) theo sau giong nhau thi khac biét
khoéng y nghia qua phdn thich thong ké va kiém dinh Duncan ¢ mirc y nghia 5%;

(*): khac biét co y nghia ¢ mirc 5%;

Pa: ndm tim Paecilomyces lilacinus; Tric6-TT: Tricé-Tuyén trimg, ndm Trichoderma sp.

3.2. Hi¢u qua caa bi¢n phap xi ly tuyén khac nhau déu cho mat s6 tuyén trung ky sinh (’yré
trung ky sinh dya trén mat so tuyén thap hon so v6i doi chung (P<0,05). Khi xtr ly bang
trung 6 re chanh Tau trong chau dich trich cay sai dat 30%, dich trich 1a neem (10%,

20%, 30%), dich trich 14 tram ta (20% va 30%) va
nam Trichoderma sp. 80 kg/ha déu 1am mat s6 tuyén
trung rat thap (P<0,05), dao dong tir 11 — 20 (con/2
g 1&). Khi xir Iy bang dung dich Ca(OH), va KOH
(pH: 10, 11, 12), dich trich cay sai dat (10%, 20%),
dich trich 14 tram ta (10%, 20%), ndm Paecilomyces
lilacinus (10, 20 va 40 kg/ha) va ndm Trichoderma
sp. (20 va 40 kg/ha) 1am mat s tuyén tring twong
dbi thdp (P<0,05), dao dong tir 26 dén 56 (con/2 g

O thoi diém 80 NSKXL, qua két qua thong ké 1) (Bang 3).
cho thdy cac nghiém thirc xir Iy bang cac bién phap

Két qua Bang 3 cho thiy, & cac thoi diém 20, 40
va 60 NSKXL chua nhén théy su xuét hién cia
tuyén tring ky sinh & r& cdy chanh Tau. Thoi diém
80 va 100 NSKXL bat dau co sy Xuat hién cua tuyén
trung ky sinh & re Vi khi ré cay phat trlen la nguén
thirc 4n cho tuyén tring ky sinh con song sot trong
d~at tao diéu kién cho tuyén tring bit dau ky sinh &
re.
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Tuong ty & thoi diém 100 NSKXL, khi xir Iy
dich trich cay sai dét 30%, dich trich 14 neem (10%,
20% va 30%), dich trich la tram ta (20% va 30%) va
nam Trichoderma sp. 80 kg/ha ciing lam mat sb
tuyén triung rat thap (P<0,05) dao dong tir 13 dén 23
(con/2 g ré). Khi xur Iy dung dich Ca(OH),, KOH

Tap 59, S6 6B (2023): 127-137

(pH: 10, 11, 12), dich trich cay sai dat (10% va
20%), dich trich 1a tram ta 10%, ndm Paecilomyces
lilacinus (10, 20, 40 kg/ha) va nam Trichoderma sp.
(20 va 40 kg/ha) 1am mat sd tuyén trung twong dbi
thip (P<0,05) dao dong tir 27 dén 49 (con/2 g ré).

Bang 3. Mat s6 tuyén trung ky sinh & ré chanh Tau trong chiu ¢ tirng thoi diém khio sat tai Trai Nghién
curu va Thyce nghiém Néng nghiép, Trudong Pai hoe Can Tho (2021)

Mt sb tuyén triung ky sinh ¢ ré (con/2 g ré)* ngay sau khi xir ly

Nghiém thirc (NSKXL)

80 100
Poi chimg 1342 1232
Ca(OH),-pH 10 54> 50P
Ca(OH),-pH 11 54> 49>
Ca(OH)»-pH 12 520 47°
KOH-pH 10 51° 47°
KOH-pH 11 49t 45b
KOH-pH 12 41bed 41be
Sai dat-10% 35bed 34bede
Sai dat-20% 29bed 27bede
Sai dat-30% 2(cde 2Qcdef
Neem-10% 2]¢de 2Qdef
Neem-20% 184 19det
Neem-30% 11¢ 13f
Tram ta-10% 3(Qbed 32bede
Tram ta-20% 26bede 23edef
Tram ta-30% 19¢ede 18°f
Pa-10 kg/ha 56° 49°
Pa-20 kg/ha 46 43be
Pa-40kg/ha 44b¢ 38bed
Tric6-TT-20 kg/ha 35bed 32bede
Trico-TT-40 kg/ha 33bed 3] bede
Trico-TT-80 kg/ha 2004 214f
Mtrc y nghia * *
CV (%) 18,2 14,8

Ghi chii: (+): 86 liéu dige chuyén déi sang dang log(X);

Trong ciing mét cot, cdc sé ¢é chir theo sau giong nhau thi khéc biét khong y nghia qua phan tich thong ké va kiém dinh

Duncan ¢ mirc y nghia 5%,

(*): khac biét co y nghia o mirc 5%;

Pa: ndm tim Paecilomyces lilacinus; Tric6-TT: Tricé-Tuyén trimg, nam Trichoderma sp.

Dua vao két qua phén tich théng ké & Bang 4 vé
d6 hitu hiéu cua cac bién phap xir Iy tuyén tring, c6
thé chia thanh 3 mic do: Hiéu qua thp (0 dén dudi
40%), trung binh (tir 40 dén dudi 68%) va cao (tir
68 dén 100%).

Két qua phan tich ¢ thoi diém 80 va 100 NSKXL
cho thiy tat ca cac bién phap déu c6 hiéu qua quan
1y tuyén tring tir trung binh dén cao. O thoi diém 80
NSKXL, khi xt Iy dung dich Ca(OH), (pH: 10, 11
va 12), dung dich KOH (pH: 10 va 11) va ndm

Paecilomyces lilacinus (10, 20 va 40 kg/ha) cho hi¢u
qua trung binh (P<0,05) dao dong tir 58 dén 67,3%.
Con lai cho hiéu qua cao (P<0,05), dao dong tir 69,7
dén 91,6%.

O thoi diém 100 NSKXL, khi xir 1y dung dich
Ca(OH), va KOH (pH: 10, 11 va 12), nim tim
Paecilomyces lilacinus (10 va 20 kg/ha) cho hiéu
qua diét tuyén tring trung binh (P<0,05) dao dong
ttr 59,1 dén 66,9%. Con lai c6 hiéu qua cao (P<0,05),
dao dong tir 72,1 dén 85,2%.
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Bang 4. D hiru hi€u caa cac bién phap xir ly tuyén trung ky sinh & ré chanh Tau trdng chiu & tirng thoi
diém khao sat tai Trai Nghién ctru va Thuc nghiém Nong nghiép, Truong Pai hoc Can Tho

(2021)
Do hiru hiéu (%) ciia bién phap xir Iy TT ky sinh & ré* ngay sau khi xir Iy

Nghiém thirc (NSKXL)

80 100
Ca(OH),-pH 10 59,7¢ 59,1t
Ca(OH),-pH 11 60,1¢ 59,8t
Ca(OH),-pH 12 61,34 61,8¢
KOH-pH 10 62,004 61,67
KOH-pH 11 63,30cde 63,1°
KOH-pH 12 69, 72bcde 66,9¢d<f
Sai dat-10% 74, 1abede 72, | bedef
Sai d4t-20% 78, Gbede 77 bodet
Sai dat-30% 85,02bed 82,4abed
Neem-10% 84,72bed 84, 1abe
Neem-20% 86,92 84 4abe
Neem-30% 91,6* 89,4
Tram ta-10% 77,9abede 73,5abcdef
Tram ta-20% 80,610cde 80,92bede
Tram ta-30% 86,08b¢ 85,20
Pa-10 kg/ha 58,0¢ 59,7
Pa-20 kg/ha 66, 1bede 65,34t
Pa-40kg/ha 67,3bcde 69, bede
Tricd-TT-20 kg/ha 74,(20cde 74,320cdet
Tric6-TT-40 kg/ha 75,58bcde 75 Qabedet
Tric6-TT-80 kg/ha 85,5abed 82,91be
Mtre y nghia * *
CV (%) 18,4 14,1

Ghi chii: (+): 86 liéu duge chuyén doi sang dang arcsinVx;

Trong cting mot cét, cdc s6 cé chir theo sau giong nhau thi khac biét khéng y nghia qua phén tich thong ké va kiém dinh
Duncan ¢ mirc y nghia 5%,

*: khac biét co y nghia ¢ mirc 5%;

Pa: nam tim Paecilomyces lilacinus; Trico-TT: Tricé-Tuyén tring, nam Trichoderma sp.

3.3. Anh hwéng ciia cic bién phap xir Iy xir 1y 1am mat sb ndm thip hon so véi ddi chimg
tuyén trung den mat so vi sinh vat dat (P<0,05).
Két qua danh gia tong vi sinh vat trong dat ¢ thoi Mat s6 xa khuan trong dat khi xtr Iy Ca(OH),

diém trude khi xtr ly thi nghiém 1a 1,95x10° cfu/g (pH: 10, 11 va 12), dich trich cay sai dét, 14 neem, 14
(mat s vi khudn 1,09x10° cfu/g, nim 3,86x10° tram ta v6i 3 ndng d6 10, 20 va 30%, ndm tim
cfu/g, xa khuan 0,85x10° cfu/g). Két qua & Bang 5 Paecilomyces lilacinus (20 va 40 kg/ha) va nim
cho thiy, khi xir 1y cac bién phap khac nhau thi mat Trichoderma sp. (20 va 40 kg/ha) cho mat s6 xa
s6 vi khudn dao dong tir 1,51 — 4,48 (10° cfu/g) cao khudn tir twong duong (P>0,05) dén cao hon
hon d6i chimg (1,31x10° cfu/g) (P<0,05). Trong d6, (P<0,05) so voi ddi chimg (0,91x10° cfu/g), dao
khi xir 1y dich trich 1a tram ta 30% thi mat s vi dong tir 0,86 dén 1,29 (10 cfu/g). Trong d6, mét s6
khuén cao nhat (4,48x10° cfu/g) (P<0,05). xa khuén dat cao nhét khi xir Iy dung dich Ca(OH),

6
Dbi v6i mat s6 ndm trong dt, ngoai trir xtr 1y pH: 12 (1,29x10% cfu/g) (P<0,03).
Ca(OH), pH: 10, dung dich KOH (pH: 10 va 11), Két qua khao sat mat s6 téng vi sinh vt trong
dich trich 14 tram ta 10% cho mat s6 ndm dao dong dat (Bang 5) cho thay, khi xtr ly tat ca cac bién phap
tir 3,61 — 3,67 (10° cfu/g) twong dwong vai dbi chimg déu cho mét sé vi sinh vat tir twong duong (P>0,05)
(3,61x10° cfu/g) (P>0,05). Cac bién phap con lai khi dén cao hon (P<0,05) mat sb vi sinh vat & d6i chimg
(2,22x10° cfu/g). Khi xtt Iy dung dich Ca(OH), (pH:
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10, 11 va 12), KOH pH: 12, dich trich cay sai dat 2,73 — 5,52 (10° cfu/g) cao hon so v&i dbi chimg

(20% va 30%), dich trich 1a neem, dich trich 1a tram (P<0,05). Trong do, xtr ly béng dich trich 14 tram ta

ta (10, 20 va 30%), ndm Paecilomyces lilacinus (10, 30% c6 mat sd tong vi sinh vat trong d4t dat cao nhét

20 va 40 kg/ha) va nam Trichoderma sp. (20, 40 va (5,52x10° cfu/g) (P<0,05).

80 kg/ha) cho téng mat s6 vi sinh vat dao dong tr

Bang 5. Mat s6 vi sinh vat trong dét trong chanh Tau trong chiu ¢ thoi diém két thiic thi nghiém tai
Trai Nghién ctru va Thye nghiém Néng nghiép, Truong Pai hoec Cin Tho (2021)

Mat so cac nhom vi sinh vat trong dat

Nghiém thirc Vi khuin £ 3 Xa khuin Téng VSV
(105 chujg) \am (10°cfu/g) (106 cfu/g) (106 cfu/g)
Dbi chimg 1310 361° 0,91° 2,20m
Ca(OH),-pH 10 2,30¢f 3,610 0,902 3,20¢hi
Ca(OH),-pH 11 3,02 2,89 1,07 4,09¢
Ca(OH),-pH 12 3,73¢ 2,59¢ 1,29° 5,020
KOH-pH 10 1,802 3,65 0,69 2,49
KOH-pH 11 2,07 3,672 0,40 2,48m
KOH-pH 12 2,55¢ 3,06 0,35 2,90/
Sai dat-10% 1,510 3,120 0,86" 2,37Mm
Sai dAt-20% 2,53¢ 3,09 0,892" 3,43
Sai dAt-30% 3,830 2,75% 0,964 4,79
Neem-10% 2,03 1,43¢ 0,99beder 3,021k
Neem-20% 3,57 1,32¢ 1,01bede 4,581
Neem-30% 4,100 1,318 1,06 5,16°
Tram ta-10% 2,45 3,63 0,91¢ 3,36¢h
Tram ta-20% 3,19¢ 2,61% 0,972 4,16°
Tram ta-30% 4,48 1,96" 1,04b<d 5,520
Pa-10 kg/ha 1,86¢ 2,54¢ 0,87" 2,734
Pa-20 kg/ha 2,081 2,13 1,00bede 3,09Mi
Pa-40kg/ha 2,34¢f 1,86' 1,23 3,57
Trico-TT-20 kg/ha 2,934 3,000 0,950 3,88¢f
Trico-TT-40 kg/ha 2,974 3,16 0,892" 3,86
Trico-TT-80 kg/ha 3,26¢ 3,14" 0,621 3,88¢f
Mtrc y nghia * * * *
CV (%) 6,81 6,10 5,37 5,67

Ghi chu: Trong cung mot cot, cac $6 6 chiF theo sau giong nhau thi khac biét khéng y nghia qua phan tich théng ké va
kiém dinh Duncan ¢ murc y nghia 5%;

(*): khac biét ¢ mirc y nghia 5%;

Pa: ndm tim Paecilomyces lilacinus; Tric6-TT: Tricé-Tuyén trimg, nam Trichoderma sp.

34. Anl} huéng cia cac bién phap xir ly 4. KET LUAN
tuyen trung dén sy sinh truwéng cia cay ] ) )
chanh Tau Dung dich Ca(OH), pH: 11 va 12, dich trich cay

. o , sai dt, 1a neem, 1a tram ta nong do 10%, 20% va
Keét qua khao sat anh hudng cua cdc bién phdp 3094 c6 hiéu qua phong trir tuyén tring ky sinh
xur ly tuyén trang doi voi sy sinh truong cia Cé}f nhanh va giam dan theo thoi gian, ¢6 do hitu hi¢u
chgnh Tau (Citrus limo.nia L). cho thay ¢ tfrp‘g thoi di véi tuyén trung trong dat 67,8 — 86,5% (20
dlé‘m khao sat, cac chi tlé}l chiéu cao‘céy, chiéu cao NSKXL), & ra 59,8 — 89,4% (100 NSKXL).
choi, duong kinh than, so 14 trén choi, dai 14, rdng
14, chi s6 diép luc t6, chiéu dai r&, khéi luong r& & Dung dich Ca(OH), pH: 10 va dung dich KOH
c4c bién phap xur 1y tuyén trung déu twong dwong (pH: 10, 11 va 12) c6 hiéu qua nhanh, d6 hitu hi¢u
v6i nhau va d6i chimg (P>0,05). Qua d6 6 thé thay do6i voi tuyén trung trong dat 51,6 — 60,3% (20
cac bién phéap xir 1y tuyén tring khong anh hudong NSKXL), kéo dai den thoi diém 40 va 60 NSKXL
dén sinh truong ciia cay chanh Tau trong trong chau. ;?‘;g;’(%ém dan, d6 hiru higu 6 ré 59,1 - 66,9% (100
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Né&m tim Paecilomyces lilacinus (liéu lugng 10,
20 va 40 kg/ha) va ndm Trichoderma sp. (lidu luong
20, 40 va 80 kg/ha) co hiéu qua phong trir tuyén
trang ky sinh cham va tang dan theo thoi gian, ¢ thoi
diém 100 NSKXL, d6 hiru hiéu d6i v6i tuyén tring
trong dat 69,6 — 80,4% va ¢ ré 59,7 — 82,9%. Cac
bién phap xir Iy tuyén trung 1am ting mat s6 vi sinh
vt trong dat.
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