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TOM TAT

Muc tiéu ctia nghién cttu (i) x4c dinh hiéu qua ctia phan hiru co vi sinh chita ndm 7richoderma spp. va ché
phdm vi sinh dén sinh truéng va nang suat quyt duong, (ii) danh gia hiéu qua ctia ndm 7richoderma spp.
trong giam thiéu bénh vang 14 théi ré trén cay quyt duong. Thi nghiém dong ruong duoc b6 tri theo khéi
hoan toan ngau nhién bao gdbm tam nghiém thitc, véi ba lan 1ap lai tai xa Long Tri, thi x4 Long My, tinh Hau
Giang. Cac nghiém thtic bao gdm (i) bon phan theo nong dan, (ii) ché phdm sinh hoc, (iii) bon phan hitu co
vi sinh két hop xt Iy voi méi thang, (iv) bon phan hiru co vi sinh két hop twéi nam dong nam 7richoderma
spp. dang dung dich déi khang ndm Fusarium spp., (v) bén phan hitu co vi sinh két hop xtt ly voi méi thang
va tuéi 5 dong nam 7Trichoderma spp. dang dung dich déi khang ndm Fusarium spp. (vi) nghiém thtc iv va
bé sung ché phdm vi sinh PNSB, (vii) nghiém thtc vi, nhung gidm 25% N, P, va (viii) nghiém thtc vi, nhung
gidm 50% N, P. Két qua cho thiay bén phan hitu co vi sinh ¢6 chita ndm 7. Aarziamum T-HG2Fa, T.
asperellum T-HG4Ga phan hty cellulose da cai thién duong kinh cay, sé trai trén cay va ning suit quyt
duong. Ngoai ra, bon phan hitu co vi sinh két hop bén voi va ché phdm vi sinh chita cac dong vi khuin
Rhodopseudomonas palustris TLS06, VNW02, VNW64 va VNS89 lam tang nang suat quyt duong tir 96,4
dén 152,1% so véi bon phan theo nong dan. B6 sung ndm 7richoderma spp. T-AG5Ab, T- AG5Da, T- AG5AD,
T- AG6Cb va T- AG6Cc c6 kha nang déi khang ndm Fusarium spp. gitp giam s6 nhanh bi bénh (45-65 so véi

84 nhanh) va so ré cap bon bi bénh giam dén 38,0%.

Tt khoa: Ché pham vi sinh, ndm trichoderma spp., phan hitu co vi sinh, quyt duong.

1. AT VAN BE

Cay quyt duong duoc tréong nhiéu & cac
tinh/thanh déng bing song Ctu Long nhu Tién
Giang, Vinh Long, Cian Tho, Hau Giang va Déng
Thap. Trong d6 riéng tinh Hau Giang c6 1.299 ha tap
trung chd yéu & huyén Phung Hiép va thi xa Long
My (Uy ban Nhan dan tinh Hau Giang, 2016). Pang
chu y, dién tich trong quyt duong tai thi xa Long My
gidm dang ké do bénh vang 1a théi ré do nidm
Fusarium spp. va bénh vang 1a gan xanh (Pham Duy
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Tién va ctv., 2019). Bénh vang 14 thoi ré trén cay co
mui do ndm Fusarium spp. gay ra lam cho ré cay bj
thdéi, cay bi héo, canh non dé bi sau bénh tin cong
(Derrick va Timmer, 2000; Spina et al, 2008;
Hannachi ef al, 2014). Dé han ché stt dung thudc trix
nam hoéa hoc gitp bdo vé moi truong va stc khoe ciia
con nguoi, bién phap sinh hoc duoc ap dung (Yassin
et al, 2021) trong d6 cac dong nidm Trichoderma
spp., Pseudomonas fluorescens va Bacillus subtilis
da duoc chimg minh lam gidm bénh thai ré trén cay
c6 mui (Gade, 2018). Ngoai ra, ndim 7Trichoderma
spp. thudoc nhom ndm hoai sinh séng cong sinh va cé
kha nang thuc ddy su phat trién cta cay trong va
ngan ngtta cac nim bénh khac (Chen et al, 2016;
Gupta et al, 2014) thong qua canh tranh dinh duong
va khong gian song (Singh er al, 2014), han ché sy
phat trién cta ndm Fusarium spp. léen dén 76,94%
(Ayele et al, 2021), voi cay co mui chi xép sau cac
hoat chat héa hoc (Chi et al, 2020). Bén canh d9,
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phan hitu co c6 chira cac dong nam 7. harzianum, T.
viride ciing ¢ tac dung han ché su phat trién ctia
ndm Fusarium spp. lén dén 87,5% (El-Mohamedy et
al, 2016), giup duy tri cdu trac dat, ting do mau mo
ctia dat va nang suat cay trong (Adugna, 2016; Afriyie
va Amoabeng, 2017; Sayara et al, 2020). Ngoai ra, vi
khuin quang duong khong luu huynh mau tia c6 kha
nang giam AP** va Fe%, va cung cap duong chat N, P
cho cay trong (Khuong ef al, 2017; Khuong, 2018) vi
tréen dat phén doc chat cao dong thoi duong chat
thap. Vi vay, nghién ctru duoc thyc hién nham (i) xac
dinh hiéu qua ctia phan hitu co vi sinh va ché pham
vi sinh dén sinh truong va niang suat quyt duong, (ii)
danh gia hiéu qua cta ndm 7richoderma spp. trong
giam thiéu bénh vang 14, thdi ré trén cay quyt duong
trong trén dat pheén tai thi xa Long My, tinh Hau
Giang.

2. VAT LIEU VA PHUDNG PHAP NGHIEN CUU

2.1. Vat liéu nghién ciru

Phan v6 co: urea (46%), super lan (16%), KCl
(60%).

Nguén vi khuin cho san xuét ché phdm PNSB:
Cac dong vi khuidn R palustris TLS06, VNWO02,
VNW64 va VNS89 (Khuong et al., 2017).

Cay quyt duong hai nam tudéi cé sinh trudng
tuong déng nhau.

Nguén nam phan hiy cellulose dé san xuat phan
hitu co vi sinh: Stt dung ndm 7. Aarziamum T-HG2Fa,
T. asperellum T-HG4Ga trong phan hity rom dé cung
cap duong chat cho cay trong (Ly Ngoc Thanh Xuan
va ctv., 2016).

Nguén nadm 7Trichoderma spp. d6i khang nim
Fusarium spp. gay bénh vang 14 théi ré trén cay quyt
duong: St dung nam 7richoderma spp. T-AG5Ab, T-
AG5Da, T- AG5Ab, T- AG6Cb va T- AG6Cc trong
phong ngtra bénh vang 14 théi ré (Xuan et al, 2015).

2.2. Phurong phap nghién ctru

2.2.1. B6 tri thi nghiém dong ruong

Thi nghiém duoc bo tri theo khoi ngau nhién
day da voi 8 nghiém thic, 3 1ap lai, méi lap lai trong
tng voi mot cay.

NT1: boi ching nong dan; NT2: Ché phdm sinh
hoc (CPSH) c6 trén thi truong; NT3: Phan hiru co vi
sinh (HCVS) + xtt ly voi méi thang; NT4: Phan HCVS
+ tudi ndm 7richoderma spp. dang dung dich; NT5:
Phan HCVS + x ly voi méi thang + tuéi nim

Trichoderma spp. dang dung dich; NT6: Phan HCVS
+ tu6i ndm Trichoderma spp. dang dung dich + ché
phdm vi sinh PNSB + khong gidm N, P; NT7: Phan
HCVS + tuéi ndim 7richoderma spp. dang dung dich
+ ché phdm vi sinh PNSB + gidm 25% N, P; NT: Phan
HCVS + tuéi ndm 7richoderma spp. dang dung dich
+ ché pham vi sinh PNSB + giam 50% N, P.

Trong d6: Lwong voi duwoc bon la 200
g/cay/nam, bon truoc khi bé sung ndm 7richoderma
spp. 1 tuan. P phan hitu co vi sinh dugc bé sung 10
kg/cay/nam. Tat ca cac nghiém thirc dugc bén phan
vo cola 80 N - 100 P,O; - 60 K,0 (kg/ha) trong khi
d6 cong thitcc bon phan ctia néng dan 1a 97 N - 184 P-
,05 - 71 K,0 (kg/ha). Nam 7richoderma spp. dang
l6ng duoc bd sung 6 1an, méi l1an cach nhau 1 thang,
moi 1an tudi 100 mL dung dich ndm pha voi 5 L nudc
cho méi cay. Ché phim sinh hoc c6 trén thi truong
c6 mat s6 vi sinh vat téng s6 1 x 10° CFU/mL, si
dung theo khuyén cdo ctia nha san xuit. Ché phim
vi sinh PNSB b6 sung 50 g/cay, duoc chia thanh 5
lan bon, moéi 1an cach nhau 2 thang, bén vao ngay 1
thang 1 nam 2020.

Phan hitu co vi sinh: Phuwong phap 01 phan rom tir
nam 7richoderma spp. duoc thuc hién theo qui trinh
1t phan hitu co vi sinh ctia Duong Minh Vién va ctv.
(2011). Ca hai dong nam 7. harziamum T-HG2Fa va
T. asperellum T-HG4Ga duoc st dung d€ G phan rom
cung cidp cho cay quyt duong. Mat s6 nim
Trichoderma spp. trong phan hitu co vi sinh 1a 1 x
108 CFU/g.

Nam 7Zrichoderma spp. d6i khang ndm Fusarium
spp.: Ca nam dong nam 7Trichoderma spp. T-AG5Ab,
T- AG5Da, T- AG5ADb, T- AG6Cb va T- AG6Cc duoc
stt dung ¢ cac dang dung dich dé tuéi theo quy trinh
chuin ctia Xuan ef al (2015), voi mat s6 nim trong
dung dich 1a1x 102 CFU/g.

Ché phdm vi sinh PNSB: Thuc hién theo quy
trinh ctia Kantha et al (2015), c6 chia cac dong vi
khudn R palustris TLS06, VNW02, VNW64 va
VNS89, phan lap tir dat phén & dong bang song Clru
Long, v6i mat s6 vi khudn trong ché phdm 1a 1 x 108
CFU/g.

2.2.2. Phuong phap x4dc dinh t Ié bénh

Déi véi triéu ching vang 14, d€m s6 nhanh c6 14
bi vang dé tinh ra phan tram. Tuong tu, doi voi ré bi
théi, dém so ré bi thoi theo timg cip va tinh ti 1é phan
tram.
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2.2.3. Phuong phap x4dc dinh sinh truong

Chiéu cao cay (cm): Do tir mat dat dén dinh sinh
truéng cao nhat cia cay.

Duong kinh than thap (mm): Do & vi tri ¢6 dinh
phia trén mat ghép 5 cm.

Duong kinh géc thap (mm): Do & vi tri ¢ dinh
phia duéi mat ghép 5 cm.

Dbuong kinh tan (cm): Do hai chép 14 rong nhat
cua cay.

Chi tieu theo doi vé thanh phan ning suit, nang
sudt va chi tieu vé qua:

S6 trai trén cay: Dém toan bo s6 trai trén cay.

Chiéu cao trai: Do chiéu cao ctia 10 trai va tinh
gia tri trung binh.

Duong kinh trai: Dung thuéc kep do duong kinh
cua 10 trai va tinh trung binh.

bo day vo: Dung thuoc do do day vo caa 10 trai,
moi trai do & 3 vi tri va tinh trung binh.

S6 mui trén trai: Pém s6 mdi 10 trai va tinh gia
tri trung binh.

Chiéu dai mui: Do chiéu dai mdi cia 3 mui trén
trai, do 10 trai va tinh trung binh.

Do day mui: Po do day ctia 3 mui trén trai, do 10
trai va tinh trung binh.

Ning suat: Can khéi luong cta tat ca cac trai
trén cay.

2.2.4. Phuong phap xdc dinh chat luong trdi

Ham luwong nudc trong trai: Chon ngau nhién 5
trai dem vat, xac dinh thé tich bing 6ng dong 100
mL. Sau do, tinh lwgng nudc trung binh cho 1 trai.

Ham luong acid téng s6: Do bang phuong phap
trung hoa (TCVN 4589:1988). Can 2 g thit trai nghién
nho véi nuoc cat vira da 50 mL, 1i tAm 3 phut & toc do
3000 vong/ phut. Sau do, hut 1 mL mau, thém vao 9
mL nudc cat va 3 giot phenolphthalein 1%, chuin do
bang NaOH 0,01 N.

Do Brix: Do bang khuc xa ké (ATAGO).

Ham luong vitamin C: Can 2,5 g thit trai quyt
duong, cho vao 10 mL HCl 1% va 40 ml acid oxalic
1%, chuan d6 dung dich bang DIP 0,01 N.

2.2.5. Phuong phap xit Iy s6'liéu

Str dung phan mém SPSS phién ban 16.0 dé so
sanh khac biét trung binh, phan tich phuong sai
bang kiém dinh Ducan voi mic y nghia 5%.

2.3. Thoi gian va dia diém nghién ctu

Thi nghiém duoc thuc hién tir thang 12 nam
2019 den thang 10 nam 2020 tai xa Long Tri, thi xa
Long My, tinh Hau Giang.

8. KET QUA VA THAO LUAN

3.1. Anh huéng ciia loai ndm 7richoderma spp.
dén sinh truéng quyt duong tréng trén dit phén tai
x4 Long Tri, thi x4 Long My, tinh Hau Giang

Chiéu cao cdy: Két qua & bang 1 cho thiy cac
nghiém thitc bon phan hitu co vi sinh b6 sung voi,
nam hodc voi két hop ndm c6 chiéu cao cay 2,31-2,38
m, cao tuong duong so voi nghiém thic doi ching
(2,49 m) va nghiém thitc b6 sung ché phdm sinh hoc
(2,47 m). Tuy nhién, nghiém thic bén phan hitu co vi
sinh, ndm két hop ché pham vi sinh PNSB dat chiéu
cao cay 2,67 m cao hon cac nghiém thitc bé sung bon
phan hitu co vi sinh, voi, n4m hoac voi két hop nim.
Bén canh d0, bon 75% dam, lan voi bon phan hiu co
vi sinh, nam két hop ché pham vi sinh PNSB khong
lam gidm chiéu cao cay, nhung & muc bon 50% dam,
lan (2,28 m) da gidam dang ké chiéu cao cay so voi
bon 100% dam, lan.

Puong kinh goc: Bang 1 cho thay cac nghiém
thuc bén phan hitu co vi sinh bé sung voi, nam, voi
két hop ndm, ndm két hop ché phdm vi sinh PNSB
hodc ndm két hop ché phdm vi sinh PNSB trong
truong hop giam 25 hay 50% N, P c6 duong kinh cay
4,13-4,60 cm, cao hon céac nghiém thitc doi chimg 1a
canh tac ctia nong dan (3,55 cm) va bé sung ché
pham sinh hoc (3,87 cm).

Puong kinh than: Cac nghiém thiic bon phan
hitu co vi sinh bd sung voi, ndm, voi két hop nam,
niam két hop ché phidm vi sinh PNSB hoac ndm két
hop ché phdm vi sinh PNSB trong truong hop giam
25% N, P c¢6 duong kinh thin cao hon nghiém thic
bon phan theo nong dan (2,60 cm). Tuy nhién, chi cé
nghiém thitc bén phan hitu co vi sinh bd sung nim,
ché pham vi sinh PNSB va két hop 50% phan N, P ¢6
duong kinh than cao hon nghiém thitc bon ché phdm
sinh hoc CPSH, voi 3,40 va 3,03 cm, theo tha tu
(Bang 1).

Puong kinh tin: Két qua & bang 1 cho thay
nghiém thttc st dung ché phdm sinh hoc CPSH va
nghiém thic d6i ching cé duong kinh tdn tuong
duong nhau, véi cung 2,21 m, theo thit tu. Tuy nhién,
chi c6 nghiém thtic bon phan hitu co vi sinh bé sung
voi ¢6 duong kinh tan 2,53 m cao khac biét co y
nghia thong ké 5% so véi nghiém thic doi ching va
nghiém thic st dung ché ph4dm sinh hoc CPSH.
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Béng 1. Anh huéng ctia loai ndm 7richoderma spp. @én sinh truéng quyt duong trong trén d4t phén

. , Chiéu cao Duong kinh Puong kinh | Puong kinh

Nghiém thic cay (m) goc (cm) than (cm) tan (m)
bC 2,49%0¢ 3,554 2,60° 2,21
CPSH 2,472 3,87¢ 3,03 2,10°
HCVS +V 2,32b¢ 4,43 3,20 2,532
HCVS +N 2,38 4,56* 3,30% 2,45
HCVS+N +V 2,31 4,13 3,27% 2,328b¢
HCVS + N + PNSB 2,67° 4,47 3,33 2,21
HCVS +N + PNSB + 75% N, P 2,53 4,47% 3,33 2,38
HCVS +N + PNSB + 50% N, P 2,28° 4,607 3,40° 2,35%
Mirc y nghia * * * *
CV (%) 7,31 8,94 10,2 8,31

Ghi chu: Nhilng sé trong cung mot cot coé céc ki tir theo sau cdc chir sé giong nhau thi khdc biét khong

c0 y nghia thong ké. *: khdc biét co y nghia thong ké 5%.

DC: bon theo néng din; CPSH: ché pham sinh hoc; HCVS + V> bon phan hitu co vi sinh +voi; HCVS+N:
bon phin hiru co vi sinh + tudi nim Trichoderma; HCVS + N + V: bon phan hitu co vi sinh + trdi ndm
Trichoderma + voi; HCVS + N + PNSB: bon phan hitu co vi sinh +tuwdi ndm Trichoderma + ché pham vi sinh
PNSB; HCVS + N + PNSB + 75% N, P: bon phan hitu co vi sinh + tudi nam Trichoderma + ché pham vi sinh
PNSB + 75% dam, lan; HCVS + N + PNSB +V + 50% N, P: bon phan hitu co vi sinh + tuéi ndm Trichoderma +

ché pham vi sinh PNSB + 50% dam, Ian.

3.2. Anh huéng ctia loai ndm Trichoderma spp.
dén thanh phan ning suit, ning suit va chi tiéu vé
qua quyt duong trong trén dat phén tai xa Long Tri,
thi xa Long My, tinh Hau Giang

SO trdr trén c4y: Cac nghiém thic bon phan hiru
co vi sinh ting s6 trai trén cay quyt duong so voi
nghiém thitc d6i chimg. Cu thé, cac nghiém thitc bon
phan httu co vi sinh b sung voi, nAm, nam két hop
voi voi, ndm két hop voi ché phdm vi sinh ¢6 s6 trai
trén cay dao dong 31-36 trai/cay cao khac biét co y
nghia théng ké 5% so véi nghiém thic déi chimg (23
trai/cay). Tuy nhién, chi c6 nghiém thitc bén phan
hitu co vi sinh, ndm két hop ché pham vi sinh PNSB
trong truong hop gidm 100% N, P co s6 trai trén cay
(36 trai/cay) cao hon nghiém thitc b6 sung ché
pham CPSH (Béang 2).

Chiéu cao trdi- Cac nghiém thitc bon phan hitu
co vi sinh, ndm két hop ché phdm vi sinh PNSB
trong truong hop boén 100, 75, 50% N, P va nghiém
thitc bon ché phdm vi sinh PNSB c6 chiéu cao trai
cao nhat (5,13-5,23 cm), ké dén 1a cac nghiém thic
bon phan hiru co vi sinh b6 sung voi, nim hoic voi
két hop nam, voi chiéu cao trai 4,554,73 cm. Nghiém
thuc d6i ching c6 chiéu cao trai thap nhat (4,18 cm)
(Bang 2).

Puong kinh trai: Gitta cac nghiém thic c6 duong
kinh trai khac biét co y nghia thong ké 5%. Két qua
Bang 2 cho thdy chi c6 nghiém thitc bén phan hitu
co vi sinh, ndam két hop ché phadm vi sinh PNSB
trong treong hop bon 100% N, P hay 50% N, P, voi
duong kinh trai 5,47-5,57 cm cao hon ca nghiém thixc
bd sung ché phdm sinh hoc CPSH va d6i ching, voi
duong kinh 1an luot 14 5,12 va 4,43 cm.

Do ddy vo trdi: Gitra cac nghiém thic co do day
vo trai khac biét khong c6 y nghia thong ke. Do day
vo trai & cac nghiém thitc dao dong 0,17-0,22 mm
(Bang 2).

S6 muii trén trdi: Két qua & bang 2 cho thay bé
sung ché phim sinh hoc, ndm, véi hay ché phim vi
sinh c6 s6 mui trén trai khac biét khong co y nghia
théng ké, trung binh cac nghiém thic 1a 12 mui/trai.

Chiéu dai mui: Bién phap bon voi c6 chiéu dai
mui cao hon nghiém thitc doi ching (3,48 so véi 3,00
cm). Bén canh do, cidc nghiém thic phan hiu co vi
sinh b6 sung ndm, voi, ndm két hop véi voi, ché
phdm vi sinh PNSB & cac mtc 100, 75 va 50% N, P
theo khuyén cao (3,84-4,09 cm) chua cai thién chiéu
dai mui so voi nghiém thic bon ché phdm sinh hoc
(4,06 cm), nhung cao khac biét c6 y nghia thong ke
5% so voi nghiém thuc doi chimg (Bang 2).

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 9/2021 51



KHOA HOC CONG NGHE

Do day muii: Két qua & bang 2 cho thdy nghiém
thic st dung ché phdm sinh hoc CPSH c6 d¢ day
mui 1,37 cm. Trong khi d6, nghiém thicc déi ching
c6 d6 day mui 0,83 cm. Do day mui cac nghiém thic
bén phan hitu co vi sinh b sung véi, ndm, ndm két
hop voi dat gia tri 1,12-1,18 cm cao hon so voi
nghiém thtc doi ching. Bén canh do, bén phan hitu

co vi sinh bé sung ndm két hop ché pham PNSB &
cac muc bon 100, 75 va 50% dam, lan c6 @6 day muai
lan luot 13 1,37, 1,22 va 1,32 cm, cao khac biét co y
nghia thong ké so voi nghiém thitc d6i chimg.
Nghiém thitc bd sung ché phdm vi sinh PNSB c6 do
day mui teong duong so véi nghiém thic b6 sung
ché pham sinh hoc CPSH.

Bang 2. Anh hudng ciia loai ndm 7richoderma spp. dén thanh phan ning sudt va ning sudt quyt duong tréng

trén dit phén
o S6 trai | Chidu | Puong | Do day | S6mdi | Chiéu | Do day | o€
Nghiém thirc . | T O . . 7| sudt trai
(trdi/ | cao trai| kinhtrai | votrai | (mui/ |daimui| mai (ke/
cay) (cm) (cm) (mm) trai) (cm) (cm) Cgf,)
bC 23¢ 4,18 4,434 0,20 12 3,00° 0,834 1,65¢
CPSH 32° 5,172 5,12 0,20 11 4,06* 1,37* 3,24
HCVS +V 342 | 455" 5,03¢ 0,18 12 3,48" 1,18 3,33P
HCVS +N 32° 4,65 4,98° 0,18 11 3,84° 1,12¢ 3,30
HCVS+N+V 31° 4,73 5,33 0,19 13 4,05 | 1,15 3,37
HCVS + N + PNSB 362 5,232 5,47° 0,17 11 4,09 1,37a 4,16°
HCVS+N+PNSB+75%N,P | 33® | 522 | 539® | 022 12 3,92 | 1,22 | 331
HCVS + N + PNSB +50% N, P 32° 5,13% 5,57¢ 0,19 11 4,03 | 1,32% 3,33
Miic y nghia * * ns ns * * *
CV %) 33,15 | 8,73 6,96 11,0 27,01 7,25 8,67 15,38

Ghi chii: Nhw bang 1

Nang suat quyt duong: Két qua & bang 2 cho
thdy cac nghiém thic sit dung ché phdm sinh hoc
CPSH, nghiém thttc bén phan hiru co vi sinh bé sung
nam, voi, nam két hop véi voi hoac ché pham vi sinh
PNSB lam tang ning suit trai quyt duong so véi
nghiém thic d6i ching. Cu thé, nghiém thic ché
phdm sinh hoc CPSH dat nang suit 3,24 kg/cay
trong khi d6 nghiém thic d6i chimg chi dat ning
suat 1,65 kg/cay. Bon phan hitu co bd sung voi, nim,
nam két hop voi déu cho nang suat cao hon so voi
nghiém thitc doi chimg, véi nang sudt 3,33, 3,30 va
3,37 kg/cay, theo th tu. Cac nghiém thic nay cé
nang sudt twong duong nhau, so voi nghiém thic st
dung ché phdm sinh hoc CPSH. Bén canh do,
nghiém thitc b6 sung ndm két hop ché phidm vi sinh
PNSB v6i bon 100% dam, 1an theo khuyén cao dat
nang suit 4,16 kg/cay cao nhat trong tit ca cac
nghiém thitc duoc sit dung. Tuy nhién, trén nén phan
hitu co vi sinh b sung ndm két hop ché phdm vi sinh
PNSB v6i bon 75 va 50% dam, lan c6 nang suat thap
hon so véi bon 100% dam, 14an, véi nang suat chi 3,31-
3,33 kg/cay, nghia la nang suat ctia hai nghiém thic
nay tuong duong so v6i niang sudt nghiém thirc bé

sung voi, nam, ndm két hop voi va bé sung ché phdm
sinh hoc CPSH.

3.3. Anh huéng ciia loai ndm 7Trichoderma spp.
dén chat luong trai quyt duong trdng trén @it phén
tai xa Long Tri, thi x4 Long My, tinh Hau Giang

Luong nudc trong trdi: Két qua & bang 3 cho
thdy, cac nghiém thitc bon phan hitu co vi sinh bé
sung voi, ndm, ndm két hop voi c6 ham lwong nudc
trong trai dao dong 6573 mL cao khac biét cé y
nghia thong ké 5% so v6i nghiém thttc d6i chimg (49
mL). Ham luong nudc trong trai ctia cac nghiém thic
nay tuwong duwong so véi nghiém thic b6 sung ché
pham sinh hoc CPSH. Tuy nhién, nghiém thitc bon
phan hitu co vi sinh, ndm két hop ché phdm vi sinh
PNSB & lwong bon 100% dam, 1an theo khuyén céo
dat ham luong nudc trong trai len dén 89 mL, cao
khac biet c6 v nghia théng ké 5% so nghiém thic
khong bé sung ché phdm vi sinh PNSB hay c6 bé
sung ché phdm vi sinh PNSB nhung bon luong phan
N, P v6 co thap hon.

Ham lrong acid tong: Bang 3 cho thay ham
luong acid téng ctia cac nghiém thitc bon phan hiru
co vi sinh va nghiém thitc bd sung ché phdm sinh
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hoc CPSH khéc biet khong co y nghia thong ké so
voi nghiém thitc d6i chiing, véi gia tri trung binh 1a
15,3 mg/L.

Do Brix: Két qua & bang 3 cho thay, cac nghiém
thuc bon phan hitu co, nghiém thic st dung ché
pham sinh hoc CPSH va nghiém thic doi chimg c6

do Brix tuong dwong nhau. Do d6, d6 Brix trung
binh ctia cac nghiém thitc duoc xac dinh la 14,6%.
Ham luong vitamin C: Ham luong vitamin C cua
cac nghiém thirc khac biét khong c6 y nghia thong
ké. Ham luwong vitamin C trung binh d6i véi cac
nghiém thitc duoc ghi nhan 17,0 mg/100 g (Bang 3).

Béng 3. Anh huéng cia loai ndm 7Zrichodermaspp. @én chét luong trai quyt duong trng trén d4t phén

. ’ Luong nuéc Acid téng o Vitamin C
Nghiem thie trong tréi mL) | (mg/) | POBE® | o100
bC 49¢ 15,5 13,3 17,1
CPSH 74P 14,1 14,6 18,0
HCVS +V 66° 15,9 13,7 16,4
HCVS+N 65° 13,4 14,4 17,8
HCVS+N+V 73P 16,8 14,5 16,6
HCVS + N + PNSB 89° 16,4 15,4 16,3
HCVS +N + PNSB + 75% N, P 74P 14,6 15,2 16,8
HCVS +N + PNSB + 50% N, P 73P 15,3 15,5 16,6
Miic y nghia * ns ns ns
CV (%) 8,78 5,78 17,31 4,90

Ghi chu: Nhw bang 1

3.4. Anh huéng ciia loai ndm 7richoderma spp.
dén ti 1&¢ bénh vang 14 théi ré trén ciy quyt duong
trong trén d4t phen tai xa Long Tri, thi x4 Long My,
tinh Hau Giang

SO nhanh bénh sau muoi thang xir If- Két qua &
bang 4 cho thdy, cac nghiém thitc bon phan hitu co vi
sinh lam giam ti 1é nhanh bénh so v6i nghiém thic
khong bé sung phan hitu co vi sinh. Cu thé, nghiém
thitc bén hitu co vi sinh bé sung nidm, voi, nAm két
hop voi hay ché phdm vi sinh PNSB c6 s6 nhanh
bénh 93-105 nhanh/cay thdp hon so véi nghiém thic
doi ching (139 nhanh/cay). Nghiém thitc bon ché
phdm sinh hoc CPSH c6 s6 nhanh bénh (120
nhanh/cdy) tuong duong nghiém véi cac nghiém
thitc ¢6 b sung phan hitu co vi sinh nhung khong
thap hon so v6i nghiém thic doi chimg.

SO nhanh bénh sau muoi mot thang xur If- Két
qua & bang 4 cho thiy, cac nghiém thic bon phan
httu co vi sinh va nghiém thac st dung ché phim
sinh hoc CPSH déu c6 s6 nhanh bi bénh thap hon c6
y nghia théng ké so v6i nghiém thic doi chimg, voi
74-94 nhanh/cay so voi 124 nhanh/cay.

S6 nhdnh bénh sau muor hai thang xut Ii- Két qua
& bang 4 cho thdy, nghiém thtc b sung voi, ché
pham sinh hoc CPSH, nghiém thitc d6i chimg c6 s6
nhanh bénh tuong duong nhau, véi gia tri 1an luot 1a
76, 81, 84 nhanh/cay. Tuy nhién, nghiém thitc bon

phan hitu co vi sinh b6 sung 7richoderma spp. c6
kha nang do6i khang ndm Fusarium spp. va voi két
hop voi ndm c6 s6 nhanh bénh 47-65 nhanh/cay
giam so voi nghiém thitc chi bd sung voi. Ngoai ra,
nghiém thitc bén phan hitu co vi sinh bé sung nam
két hop voi ché phdm vi sinh PNSB & cac mutc 100,
75 va 50% N, P so v6i khuyén cdo 1am gidm sé nhanh
bénh (4553 nhanh/cay) so véi nghiém thic doi
chung.
Bang 4. Anh huéng ciia loai ndm Trichoderma spp.
@én s6 nhanh bénh vang 14 trén ciy quyt dudng

trong trén @4t phén
Thang sau xtr li

Nghiém thtc (thang)

10 11 12
bC 1392 124*| 842
CPSH 120®|  94°| 812
HCVS +V 105°| 83| 76
HCVS +N 93*| 86| 47°
HCVS+N +V 93*| 81| 65°
HCVS + N + PNSB 102°| 88c|  47¢
HCVS+N +PNSB +75% N, P | 106°| 84¢| 53¢
HCVS + N + PNSB + 50% N, P 97°| 74| 45°
Miic y nghia * * *
CV (%) 16,5| 20,8| 19,2

Ghi chi: Nhur bang 1
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77 Ié 1é cdp hai bi bénh: Cac nghiém thitc bon
phan hitu co vi sinh bé sung voi, ndm 7richoderma
spp. ¢6 kha ning doi khang ndm Fusarium spp. hoac
voi két hop naim 7Zrichoderma spp. c6 kha nang doi
khéang ndm Fusarium spp. c6 ti 1é ré cap hai bi bénh
36,9-56,5% thap khac biét c6 y nghia théng ke 5% so
voi nghiém thac déi ching (70,3%) va nghiém thic
bé sung ché phdm sinh hoc CPSH (66,1%). Tuy
nhién, nghiém thitc bén phan hiru co vi sinh, ndm két
hop ché phdm vi sinh PNSB & cac muc bon 100, 75
va 50% N, P theo khuyén cao co ti 1é ré cdp hai bi
bénh thap nhat, voi 36,9-48,5% (Bang 5).

77 Ié ré cdp ba bi bénh: Bang 5 cho thdy cac
nghiém thitc bén phan hitu co vi sinh b6 sung nam
Trichoderma spp. c6 kha ning doi khang nim
Fusarium spp. két hop ché phdm vi sinh PNSB c6 ti
1é ré& c4p ba bi bénh thadp nhat (54,0-56,5%) trong khi
d6 & nghiém thirc déi ching ti 1& r& cap ba bi bénh
lén dén 77,1%.

77 Ié ré cap bon bi bénh: Cac nghiém thic bén
phan hitu co vi sinh bé sung voi, ndm 7richoderma
spp. ¢6 kha ning doi khang ndm Fusarium spp. hodc
voi két hop naim 7Zrichoderma spp. c6 kha nang déi
khang nidm Fusarium spp., hay nghiém thic bon
phan hitu co vi sinh, ndm két hop ché phdm vi sinh
PNSB & cac muc bon 100, 75 va 50% N, P theo
khuyén c4o hay nghiém thirc b6 sung ché phdm sinh
hoc CPSH c¢6 ti 1é ré c4p bon bi bénh 42,2-59,5%, thap
khac biét c¢6 y nghia théng ké 5% so v6i nghiém thirc
doi ching, véi ti 1é ré cap bon bi bénh 1én dén 68,1%
(Bang 5).

Béng 5. Anh huéng ctia loai ndm 7richoderma spp.
dén ti 1e bénh théi ré trén cay quyt duong trong trén

ddt phén
Tile ré bi bénh (%)
Nghiém thtc Cap Cap Cap
hai ba bon
bC 70,3* 77,12 68,1°
CPSH 66,1° 68,1 | 57,4
HCVS+V 56,0° 68,4 59,5"
HCVS+N 56,5 72,1 | 52,3
HCVS+N+V 52,5 | 63,9° 57,9°
HCVS + N + PNSB 39,67 54,81 | 47,9%
HCVS+N + PNSB + 75% N, P 36,9¢ 54,01 42,2¢
HCVS +N + PNSB + 50% N, P 48,5° 56,5¢ | 49,2°%¢
Miic y nghia * * *
CV (%) 19,05 | 15,59 | 17,61

Ghi chu: Nhw bang 1

Dé tan dung phu phdm nong nghiép cho phan
hty sinh hoc nhdm cung cdp duong chat cho cay
trong, ndm 7richoderma spp. duoc st dung rong rai
dé phan hay cac du thtra thuc vat. Dong nim
Trichoderma reesei c6 kha ning phan huay cac du
thita thuc vat dé phan hay (Sinegani ef al, 2005).
Theo Sharma ef al (2012) nam Z7richoderma spp.
phan hty ba bun mia, rom dé cung cdp dinh duong
da luong cho cay trong. Viéc tng dung phan hiru co
c6 chiing ndm 7richoderma spp. ting nang suat cay
trong (Islam et al, 2014) ciing nhu cai thién chat
luong dat va cong dong vi sinh vat trong dat (Zhang
et al, 2018). Nam Trichoderma spp. duoc st dung dé
quan ly nhiéu mam bénh khac nhau. Ching han, st
dung nam 7. aureoviride URM 5158, c6 kha nang tiét
enzyme chitinase t6t nhat, 1a bién phap phong trir
sinh hoc hiéu qua nhat trong viéc ngin ngtra bénh
vang 14 thoi ré trén cay khoai mi gay ra béi nAm F,
solani (da Silva et al, 2016). Hon ntta, niam
Trichoderma spp. dugc st dung dé tri bénh vang 14
théi ré trén cay c6 mui & Cambodia (Kean et al,
2010). Bén canh d6, cac nguyén nhan giy ra bénh
théi ré cting nhu bién phap quan 1y bénh nay da duoc
tom tat béi Bodahs (2017). Gan day, loai vi khudn &
palustris nay da duoc danh gia kha nang c6 dinh dam
trong diéu kién moi truong trung tinh (Sakpirom et
al, 2017) va chua (Khuong et al, 2017). Tuy nhién,
su sinh trudng va hoat tinh ctia cac dong nay co thé
bi anh hudng trong diéu kién chua, dic biét 1a qua
trinh ¢6 dinh N,. Hon nita, vi khu4n c6 kha nang tiét
ra cac chat diéu hoa sinh truéng thuc vat nhu axit
indolo-3-axetic (IAA) (Gholamalizadeh et al, 2017),
ma goép phan gitp cay tréng vuot qua cac diéu kién
moi truong bat loi (Duca et al, 2014). Ngoai ra, IAA
c6 tiém nang lon cho cai thién cay trong (Shylla et
al, 2016; Wang et al, 2017). Cu thé, IAA thuc ddy su
hinh thanh ré, nhung su phat trién cta ré chinh co6
thé bi ttc ché & néng d6 IAA cao hon (Davies, 2013).
beoi voi PNSB, vi khu4n nay ciing tiét ra cac hormon
dé kich thich sy phat trién ctia cay (Tsavkelova et al,
2006). Vi vay, b6 sung ngudn nadm 7richoderma spp.
va vi khudn R palustris 1a ngudén cung cap dinh
duong va phong bénh t6t cho cay trong.

4. KET LUAN

Bén phan hiru co vi sinh c6 chira n4m phan hay
cellulose  Trichoderma  harziamum T-HG2Fa,
Trichoderma asperellum T-HG4Ga da cai thién
duong kinh cay, so trai trén cay va nang suit quyt
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duong. Ngoai ra, bon phan hitu co vi sinh két hop
bon voi va ché phdm vi sinh chita cac dong vi khuin
Rhodopseudomonas palustris TLS06, VNWO02,
VNW64 va VNS89 ting nang suit quyt duong 96,4-
152,1% so voi bon theo muic ctia nong dan. B6 sung
nam 7Trichoderma spp. T-AG5Ab, T- AG5Da, T-
AG5Ab, T- AG6Cb va T- AG6Cc c6 kha nang doi
khéang nam Fusarium spp. gitp gidm s6 nhanh bénh,
voi 45-65 nhanh so voi 84 nhanh va s6 ré cip 4 bi
bénh giam dén 38,0%.

LOI CAM ON

Nhom téc gid chan thanh cam on Phong Kinh t€
thi xa Long My di hé tro kinh phi d€ thuc hién
nghién citu ndy.

TAI LIEU THAM KHAO

1. Adugna, G. (2016). A review on impact of
compost on soil properties, water use and crop
productivity. Academic  Research  Journal  of
Agricultural Science and Research, 4(3), 93-104.

2. Afriyie, E., & Amoabeng, B. W. (2017). Effect
of compost amendment on plant growth and yield of
radish (Raphanus  sativus  L). Journal of
Experimental Agriculture International, 1-6.

3. Ayele, T. M., Gebremariam, G. D. &
Patharajan, S. (2021). Isolation, Identification and In
Vitro Test for the Biocontrol Potential of
Trichoderma viride on Fusarium oxysporum f. sp.
Lycopersici. The Open Agriculture Journal, 15(1).

4. Bodah, E. T. (2017). Root rot diseases in
plants: a review of common causal agents and
management strategies. Agric. Kes. Technol, 5,
555661.

5. Chen, S.-C., Zhao, H.-J., Wang, Z.-H., Zheng,
C.X., Zhao, P-Y., Guan, Z-H., Qin, H.-Y., Liu, A-R.,
Lin, X-M., and Ahammed, G.-J. 2016. Trichoderma
harzianum-induced resistance against Fusarium
oxysporum involves regulation of nuclear DNA
content, cell viability and cell cyclerelated genes
expression in cucumber roots. Eur. J. Plant Pathol.
147:43-53.

6. Chi, N. M., Thu, P. Q., Nam, H. B., Quang,
D. Q., Phong, L. V., Van, N. D, ... & Dell, B. (2020).
Management of Phytophthora palmivora disease in
Citrus reticulata with chemical fungicides. Journal of
General Plant Pathology, 86(6), 494-502.

7. daSilva, J. A. T., de Medeiros, E. V., da Silva,
J. M., Tenério, D. D. A., Moreira, K. A., Nascimento,

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 9/2021

T. C. E. D. S, & Souza- Motta, C. (2016).
Trichoderma  aureoviridle @ URM 5158 and
Trichoderma hamatum URM 6656 are biocontrol
agents that act against cassava root rot through
different mechanisms. Journal of
Phytopathology, 164(11-12), 1003-1011.

8. Davies, P. J. (Ed.). (2013). Plant hormones:
physiology, biochemistry and molecular biology.
Springer Science & Business Media.

9. Derrick, K. S., & Timmer, L. W. (2000).
Citrus blight and other diseases of recalcitrant
etiology. Annual review of phytopathology, 351),
181-205.

10. Duca, D., Lorv, J., Patten, C. L., Rose, D., &
Glick, B. R. (2014). Indole-3-acetic acid in plant-
microbe interactions. Antonie Van
Leeuwenhoek, 106(1), 85-125.

11. Duong Minh Vién, Tran Kim Tinh va Vo Thi
Guong, 2011. U phan hiru co vi sinh va hiéu qua
trong cai thién nang sudt cay trong va chat luong dat.
Nxb. Nong nghiép. 136 trang.

12. El-Mohamedy, R. S., Hammam, M. M., Abd-
El-Kareem, F., & Abd-Elgawad, M. M. (2016).
Biological soil treatment to control Fusarium solani
and Tylenchulus semipenetrans on sour orange
seedlings under greenhouse conditions. Int J
ChemTech Res, A7), 73-85.

13. Gholamalizadeh, R., Khodakaramian, G., &
Ebadi, A. A. (2017). Assessment of rice associated
bacterial ability to enhance rice seed germination
and rice growth promotion. Brazilian Archives of
Biology and Technology, 60.

14. Gupta, K. J., Mur, L. A, & Brotman, Y.
(2014). Trichoderma asperelloides suppresses nitric
oxide generation elicited by Fusarium oxysporum in
Arabidopsis roots. Molecular Dplant-microbe
interactions, 27(4), 307-314.

15. Hannachi, I., Rezgui, S., & Cherif, M. (2014).
First report of mature citrus trees being affected by
Fusarium wilt in Tunisia. Plant Disease, 98(4), 566-
566.

16. Islam, M. A., Mostafa, M. G., & Rahman, M.
R. (2014). Conversion of solid organic waste into
compost using Trichoderma spp. and its application
on some selected vegetables. International Journal of
Environment and Waste Management, 14(3), 211-
221.

55



KHOA HOC CONG NGHE

17. Kantha, T., Kantachote, D., & Klongdee, N.
(2015). Potential of biofertilizers from selected
Rhodopseudomonas palustris strains to assist rice
(Oryza sativa L. subsp. indica) growth under salt
stress and to reduce greenhouse gas
emissions. Annals of microbiology, 65(4), 2109-2118.

18. Kean, S., Soytong, K., & To-anun, C. (2010).
Application of biological fungicides to control citrus
root rot under field condition in Cambodia. Journal of
Agricultural Technology, 6(2), 219-230.

19. Khuong, N. Q., Kantachote, D., Onthong, J.,
& Sukhoom, A. (2017). The potential of acid-resistant
purple nonsulfur bacteria isolated from acid sulfate
soils for reducing toxicity of Al3+ and Fe2+ using
biosorption for agricultural application. Biocatalysis
and Agricultural Biotechnology, 12, 329-340.

20. Khuong, N. Q., Kantachote, D., Onthong, J.,
Xuan, L. N. T., & Sukhoom, A. (2018). Enhancement
of rice growth and yield in actual acid sulfate soils by
potent acid-resistant Rhodopseudomonas palustris
strains for producing safe rice. Plant and Soil, 4229(1),
483-501.

21.Ly Ngoc Thanh Xuan, Tran Vian Diing,
Luong Thi Hoang Dung, Nguyén Qudc Khuong, Ngo
Ngoc Hung (2016). Phan lap, tuyén chon niam
Trichoderma spp. & ving ré c¢6 kha nang phan huy
xenluloza hién dién trong d4t phén trong mau & dong
bang song Ctru Long. Tap chi Khoa hoc dat. So 49:
54-59.

22. Pham Duy Tién, Tran Ngoc Hitu, L& Vinh
Thuc, Ly Ngoc Thanh Xuan, Nguyén Quéc Khuong,
2019. Hién trang canh tac quyt duong tai xa Long Tri,
thi xa Long My, tinh Hau Giang. Tap chi Khoa hoc
Cong nghé Nong nghiép Viet Nam. S6 5(102)/2019.
87-92.

23. Sakpirom, J., Kantachote, D., Nunkaew, T., &
Khan, E. (2017). Characterizations of purple non-
sulfur bacteria isolated from paddy fields, and
identification of strains with potential for plant
growth-promotion, greenhouse gas mitigation and
heavy metal bioremediation. Research in
microbiology, 168(3), 266-275.

24. Sayara, T., Basheer-Salimia, R.,, Hawamde,
F., & Sanchez, A. (2020). Recycling of Organic
Wastes through Composting: Process Performance
and Compost Application in
Agriculture. Agronomy, 10(11), 1838.

56

25. Sharma, B. L., Singh, S. P., & Sharma, M. L.
(2012). Bio-degradation of crop residues by
Trichoderma species vis-a vis nutrient quality of the
prepared compost. Sugar Tech, 14(2), 174-180.

26. Shylla, A., Shivaprakash, M. K., Shashidhar,
H. E., Vishwakarma, P., & Sudradhar, M. (2016).
Production of phytohormones by endophytic bacteria
isolated from aerobic rice. Journal of Pure and
Applied Microbiology, 10(3), 2127-2134.

27. Sinegani, A. S., Emtiazi, G., Hajrasuliha, S., &
Shariatmadari, H. (2005). Biodegradation of some
agricultural residues by fungi in agitated submerged
cultures. African Journal of biotechnology, 4(10).
1058-1061.

28. Singh, A., Sarma, B. K,, Singh, H. B., &
Upadhyay, R. S. (2014). Trichoderma: a silent worker
of plant rhizosphere. In Biotechnology and biology of
Trichoderma (pp. 533-542).

29. Spina, S., Coco, V., Gentile, A., Catara, A., &
Cirvilleri, G. (2008). Association of Fusarium solani
with rolabc and wild type Troyer Citrange. Journal of
Plant Pathology, 479-486.

30. Tsavkelova, E. A, Klimova, S. Y,
Cherdyntseva, T. A., & Netrusov, A. 1. (2006).
Microbial producers of plant growth stimulators and
their practical use: a review. Applied biochemistry
and microbiology, 42(2), 117-126.

31. Uy ban Nhan dan tinh Hau Giang, 2016. Béo
céo so két 3 nam thuc hién chuong trinh phat trién
nong san chua luc tinh Hau Giang giai doan 2013 -
2016, dinh huong dén nam 2020. Tai lieu luu hanh
noi bo.

32. Wang Y., Zhang T., Wang R. Zhao, Y.
(2017). Recent advances in auxin research in rice
and their implications for crop improvement. Journal
of Experimental Botany.
doi.org/10.1093/jxb/erx228.

33. Xuan, L. N. T., Dung, L. T. H., Nga, L. T,
Khuong, N. Q. and Hung, N. N., 2015. Isolation,
identification and evaluation of the antagonistic effect
of trichoderma against fusarium in-vitro. Journal of
Science — An Giang University. 3(3): 38 — 47.

34. Yassin, M. T., Mostafa, A. A. F., Al-Askar, A.
A., Sayed, S. R., & Rady, A. M. (2021). Antagonistic
activity of Trichoderma harzianum and Trichoderma
viride strains against some fusarial pathogens
causing stalk rot disease of maize, in vitro. Journal of
King Saud University-Science, 33(3), 101363.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 9/2021



KHOA HOC CONG NGHE

35. Zhang, F., Huo, Y., Cobb, A. B., Luo, G., chemistry, altered microbial communities and
Zhou, J., Yang, G... & Zhang, Y. (2018). improved grassland biomass. Frontiers  in
Trichoderma biofertilizer links to altered soil microbiology, 9, 848.

EFFECTS OF Trichoderma spp. WITH CELLULOSE DEGRADATION AND ANTAGONISTIC
ACTIVITY AGAINST Fusarium spp. ON GROWTH AND YIELD OF MANDARIN CULTIVATED ON
ACID SULFATE SOIL IN LONG TRI COMMUNE, LONG MY TOWN, HAU GIANG PROVINCE

Nguyen Quoc Khuong, Tran Dan Truong, Le Vinh Thuc, Nguyen Hong Hue,
Do Thi Xuan, Tran Ngoc Huu, Tran Chi Nhan, Ly Ngoc Thanh Xuan
Summary

Objectives of this study were (i) to determine the efficacy of microbial fertilizer and biofertilizer on
mandarin growth and yield; (i) to evaluate the efficacy of 7richoderma spp. for reducing yellow leaf and
root rot in mandarin. The field experiment was arranged in a completely randomized block design, with 8
treatments, 3 replications in Long Tri commune, Long My town, Hau Giang province. Treatments included
(i) farmers’ fertilization practice regarded as control, (ii) biofertilizer, (iii) microbial fertilizer plus monthly
treated lime, (iv) microbial fertilizer plus liquid of Zrichoderma spp. (v) microbial fertilizer plus monthly
treated lime added by liquid of Zrichoderma spp. (vi) treatment iv plus PNSB biofertilizer, (vii) treatment vi
with 75% N, P does applied (25% reduction) and (viii) treatment vi with 50% N, P does applied (50%
reduction). The results showed that application of microbial fertilizer containing fungi strains of cellulose
decomposition 7. harziamum T-HG2Fa, 7. asperellum T-HG4Ga improved foot stump diameter, stalk
diameter, fruit number, resulting in an improvement of mandarin yield. Moreover, application of microbial
fertilizer, lime plus PNSB biofertilizer containing bacterial strains Rhodopseudomonas palustris TLS06,
VNWO02, VNW64 and VNS89 increased significantly mandarin yield 96.4-152.1% higher than control -
farmer’s practice. Addition of fungi strains 7richoderma spp. T-AG5Ab, T- AG5Da, T- AG5Ab, T- AG6Chb and
T- AG6Cc remarkably reduced the number of yellow leaf branches, with 45-65 branches compared to 84
branches and reduced the number of 4™ secondary root rot in up to 46.6%.
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