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TOM TAT

Qua qua trinh phan lap va danh gia hoat tinh, da tuyén chon dugc cac chung vi sinh vat hiru ich,
cac ching nay dugc bd sung trong qua trinh xir Iy phu pham trong nam dé tao nguon phén hitu co vi
sinh phuc vu canh tac nong nghiép, ddnh gia hidu qua ctia ngudn phan nay dugc thé hién trong cac thuc
nghiém canh tac cdy B cong anh (Taraxacum officinale (L.) Weber). Nghién ctru nay da tuyén chon
dugc chung NLDS 14 loai Rhizobium sp., ¢6 kha ning c6 dinh dam & muc 3,42 mg N/L; 1,88 mg NH LG
chung PDTS5 14 loai Burkholderia arboris c6 kha ning chuyén héa 1an kho tiéu ¢ muc 13,62 mg/L va
chung IDL3 la loai Klebsiella variicola c6 kha nang san sinh [AA ¢ muc 221,20 pg IAA/mL. Qua trinh
xir Iy phu pham trong nam c6 sir dung cac ching vi khuan dugc tuyén chon theo phwong phap i ¢6 kiém
soat va cung cap khi dinh ky cho thdy hiéu qua chuyén hoa co chit cao. Sau 75 ngay 1, san pham phan
hiru co vi sinh thu dugc c6 cac chi tiéu hoa 1y dép ing cac yéu cau cia Quy chudn Viét Nam vé chit
lwong phan hitu co vi sinh, cu thé 1a d6 pH & muc 5,6; dd 4m 58%, ham lugng nito tong s6 dat 1,93%;
ham luong lan dat 0,95%, ham luong kali dat 1,76% va ham luong chat hitu co dat 41,2%. Str dung phan
bon hitu co vi sinh dugce tao ra tir phu pham sau trong ndm bo sung vao dat trong cay Bd cong anh gitip
ty 1¢ nay mam dat 98,89% va nang suét thu duoc cao hon so voi nghiém thire ddi chimg. Nghién ciru
nay budc diu gop phan xur Iy phuy phém trf)ng nam tao phan bon hitu co vi sinh dat chét luong, hd trg
trong canh tac nong nghlep, giam thiéu 6 nhiém moéi truong, tham gia vao viéc nang cao gia tri kinh té

va phat trién nong nghiép bén viing.

Tir khéa: Bo cong anh, cé dinh dam, chuyén héa lan, IAA, phé phu pham trong ndm.

1. MO PAU

Néam 1a loai thuc pham giau ngudn dinh dudng,
chira nhiéu protein, vitamin va cac acid amin thiét
yéu, duoc str dung va nudi trong trén khip thé gioi.
Hién nay c6 nhiéu don vi tham gia vao mé hinh
nudi trong va ché bién cac san pham tur nam dat
chat luong cao va dap tmg dugc nhu ciu cia thi
truong gop phan nang cao gia tri ctia nganh nam
nudc ta (Nguyen Hiru Hy va cong sy, 2015). bé
dap tng nhu cau st dung nim dé lam thuc pham
ngay cang cao, cac don vi phai mé rong quy mé
san xuat, didu nay dan dén luorng phé phu pham tir
nganh trdng va ché bién nim phat sinh ngay cang
nhiéu. Trong khi d6, chi mot phan phé phu pham
nay dugc xir 1y, phan 16n con lai bi thai bo va tro
thanh nguyén nhan gy 6 nhiém méi truong. Pay
khong chi 1a su lang phi ngudn nguyén liéu hitu co
do b nam con ton du nhiéu chét dinh dudng dan
dén hiéu qua san xudt khong cao ma con la viéc
san xudt kém bén vimg khi mo hinh nong nghiép
tudn hoan chua dugc khai thac, ap dung (Pao Vian
Thong va cong su, 2015; Nguyen Thi Minh, 2016).
Tai ba Lat noi rleng, Lam Dong nodi chung thi nam
Huong 1a loai nam &n va ndm Linh chi la loai nim
duoc liéu c6 thé manh trong san xuét va duoc nuodi

'Khoa Sinh hoc, Truong Pai hoc Pa Lat;

trong kha phd bién.

Hién nay cac phuong phap xtr Iy ba nim bang
vi sinh vat dang dan tr& nén phd bién thay thé cho
cac phuong phép lac hau truéc day. Bing cich
st dung cac ching vi sinh vat nhu 7Trichoderma,
Bacillus, Streptomyces,. .. ¢6 kha ning chuyén hoa
cac hop chét hiru co von c6 kha ning giy 6 nhiém
moi truong nong nghi¢p thanh nhiing san phém
c6 thé tan dung trong canh tac nong nghiép nham
tang cuong loi ich theo hudng tudn hoan va tiét
kiém (Riker, 2017). Tuy nhién, trong qua trinh x{r
ly, khi nhiét d6 déng u ting cao thi c6 kha ning
gy trc ché cac chung vi sinh vat c¢6 ich dan dén
qué trinh chuyén hoa xay ra cham, do d6 viéc tng
dung cac chung vi sinh vat chiu nhiét c6 kha nang
phan giai cellulose 1& can thiét trong qua trinh xir
Iy nay. Ngoai ra, viéc két hop véi cac ching vi sinh
vat c6 kha ning ¢ dinh dam, chuyén hoa lan va
sinh tong hop IAA giup lam tang chét luong san
pham sau U, dap tng dugc nhiéu nhu cau sinh ly
cdy trong khac nhau trong qué trinh canh tac.

Cay BO cong anh (Taraxacum officinale
(L.) Weber) phan bo ¢ nhitng vung nti cao nhu Da
Lat, Sa Pa, Tam DPao la loai cay dugc li¢u véi nhicu

’Khoa Khoa hoc Tw nhién va Cong nghé, Truong Dai hoc Tdy Nguyén;
Tac gia lién hé: Nguyén Phuwong Pai Nguyén; DT: 0914032103; Email: npdnguyen@ttn.edu.vn.
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dugc chét quy va tir 1au da dugc str dung nhu mot
loai thao dugc co tac dung trong viéc diéu tri bénh
vé gan, giai doc, loi tiéu,... (Pham Cong Poan va
cong su, 2008; bd Tat Loi, 2019). Hién nay, tai
Viét Nam cay B6 cong anh duoc trong dé san xuat
cac thyc pham chirc ning c6 tac dung bo sung chat
chdng oxy hoa, giam cholesterol,... (Nguyén Viét
Diing va cong sy, 2024). Bén canh d6 loai cay nay
dugc xem 1a gidu tiém ning phat trién theo hu:orng
canh tac hiru co tai Pa Lat va cac vung lan can dé
tao ngudn duoc liéu trong twong lai gan, tuy nhién
cac quy trinh canh tac theo huéng nay con chua
dugc nghién ciu.

Trudc bdi canh mang tinh thoi sy nhu trén tai
dia phuong, nghien ctru nay dugc thuc hién nham
tan dung cac nguon phe phu pham trong qua trinh
trong va ché blen nam tai tinh Lam Pong, gop
phan vao phat trién néng nghiép tuan hoan bing
cach tuyén chon va sir dung cac chung vi sinh vat
c6 kha nang ¢ dinh dam, chuyén hoéa lan dé tao ra
phan hitu co vi sinh, thir nghiém ngudn phan nay
trong canh tac cay B cong anh huéng dén nang
cao nang suét cling nhu hiéu qua canh tac cua loai
cay duogc li¢u nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN
cuu
2.1. Vit liéu nghién ciru

Céc miu dat dugc thu tai cac huyén Pon Duong,
buc Trong, Lac Duong va thanh phé Pa Lat tai
cac khu vuc. Mau duoc léy nhu sau: gatbo 3 — 5
cm dét bé mt, mau dét dugc ldy & d6 sdu tir 5 —20
cm, trong qua trlnh thu mau c6 ghi chép 15 rang
Ve dic diém mau, vi tri va thoi gian thu mau. Cac
mau duoc bao quan trong tii polyetylen v6 tring
c6 ky hiéu va dugc chuyen v€ phong thi nghiém
bang thung chita mau chuyén dung (TCVN 7538
- 2:2005).

Céc chung vi sinh vat chiu nhiét va c6 kha nang
phan giai cellulose manh dé thuc hién 0 ba nAm
dugc cung cap boi Phong thi nghiém Cong nghé
vi sinh, khoa Sinh hoc, truong Pai hoc Pa Lat,
bao gdm: Trichoderma longibrachiatum, Bacillus
subtilis, Streptomyces thermocoprophilus.

2.2. Phwong phdp nghién ciru
2.2.1. Phwong phap phan lap vi sinh vdt

Cac chung vi sinh vat dugc phan 1ap theo
phuong phap pha lodng cay trai (Koch, 1883).

Dbi v6i cac chung vi sinh vt c6 kha ning cb
dinh dam, tién hanh phan lap trén méi truong
Ashby, nudi ¢ 30°C trong khoang 24 - 48 gio. Xac
dinh cac chung vi sinh vét c6 kha nang c¢b dinh dam
bang cach quan sat sy xuat hién va tach riéng, cdy

chuyén cac khuén lac dic trung trén méi truong
Ashby (khuan lac tron, 16i, nhin bong, nhay va gan
nhur trong sudt).

D6i v6i cac ching vi sinh vat c6 kha ning
phan giai lan, tién hanh phén lap trén moi truong
NBRIP (National Botanical Research Instituters
phosphate), nuoi ¢ 30°C trong khoang 24 - 48 gio.
Xac dinh cac chung vi sinh vat c6 kha nang chuyén
hoa lan thong qua viéc quan sat sy xuat hién vong
phan giai xuét hién xung quanh khuan lac trén moi
truong NBRIP.

D6i v6i cac chung vi sinh vat c6 kha niang sinh
tong hop TAA, tién hanh phan lap trén méi truong
NA c6 bo sung Tryptophan, nudi ¢ 30°C trong
vong 24 - 48 gio. Xac dinh cac chung vi sinh vat
c6 kha ning san sinh IAA bang cach quan sat sy
xuét hién va tach riéng, cdy chuyén cac khuan lac
trén cung mdi truong nhung & dang long (khong
bd sung agar), sau d6 dinh tinh ITAA bang thudc thir
Salkowski (Gordon & Weber, 1951).

2.2.2. Tuyén chon cdc ching vi sinh vt cé6 kha
nang cé dinh dam, phdn gidi lan va sinh tong hop
144

Dinh tinh kha ning ¢ dinh nito ctia cac ching
vi sinh vat phan lap bang phuong phap 50 mau
v6i thude thir Nessler. Dinh luong nito tong sd
theo TCVN 8557:2010 va ham luong dam amoni
(NH,") theo TCVN 5988:1995.

DPinh tinh kha nang phan giai lan dugc xac dinh
bang cich quan sat vong phan giai (vong sang
quanh khuén lac), duong kinh vong phan giai dugc
tinh bang cong thic D (mm) = D2 - D1 trong d6
D2 la duong kinh vong phan giai, D1 la duong
kinh khuan lac. Bén canh do, ham luong lan kho
tan duoc xac dinh dya trén nong do PO,* co trong
dung dich nuéi cdy bang phuong phap so mau xanh
molybdate (Vi Thi Minh DPuc, 2001). Cac ching
vi khuan va vi nim dugc nudi cdy trong binh tam
giac chira 50 mL méi truong NBRIP long, ¢ nhiét
dd 30°C, toc dd lac 150 vong/phut, trong 72 gio;
dich nuéi cdy duoc ly tim & téc do 4.000 vong/
phit trong 20 phit, hut 5 mL dich ndi sau ly tam,
b6 sung 2 mL dung dich Amonium molybdate
2,5% va SnCl, 2,5%, xu ly va so mau ¢ budc song
A =720 nm.

Dinh luong ham luong IAA dugc tao ra bdi cac
vi sinh vat tuyén chon: Vi sinh vat dugc nudi trong
mdi trudng bd sung 0,1% Tryptophan & diéu kién
35°C trong vong 72 gid va dinh lugng bang thudc
thir Salkowski (Gordon & Weber, 1951). Hon hop
phan tmg gdom 2 mL dich sau ly tim cho vao 8 mL
thudc thtr Salkowski. Phan tmg duoc lic déu, u toi
trong 25 phtt trude khi dugce do trén may do quang



Tap 19 » S6 1-2025, Tap chi Khoa hoc Tay Nguyén

phé & bude song 530 nm dé dinh luong IAA theo
phuong phap tuong quan mat do6 quang (TCVN
10784:2015).

Céc ching vi sinh vat qua tuyén chon dugc
nhan nuéi ¢ diéu kién vo tring trong moi truong
long voi céac diéu kién thich hop, khi mat d¢ sinh
khéi dat > 10° CFU/mL thi két thiic qua trinh nhan
sinh khéi. Luong sinh khéi ndy dugc sir dung dé
xtr 1y phé phu pham trong va ché bién nam.

2.2.3. Dinh danh cdc ching vi sinh vt da tuyén
chon

Tach chiét DNA ctia cac ching vi sinh vat qua
tuyén chon theo phuong phap CTAB c6 cai tién
(Nara, 2006). Dbi véi vi khuan va xa khuan, DNA
sau khi tach chiét dugc sir dung dé lam khudn mau
dé tién hanh thyc hién phan tmg PCR nham khuéch
dai vung 16S-rRNA. Cap mdi duge st dung dé
khuéch dai 1a 27F (5°-AGA GTT TGA TCC TGG
CTC-3") va 1492R (5’-AGA GTT TGATCC TGG
CTC-3") (Gardes et al. 1993). Cac san pham PCR
duoc tinh sach bang kit chuyén dung va giai trinh
tu theo phuong phap Sanger tai Cong ty 13 BASE
(Singapore). Sir dung cong cy BLAST dé tim va so
sanh trinh tu DNA cua cac chung vi sinh vat qua
tuyén chon véi trinh ty véi cac trinh tu twong dong
cao ghi nhan cho céac taxon tur dir li¢u trén Ngan
hang gene NCBI. Két qua dinh danh cac chung vi
khuén duoc dua trén viée két hop ca dir liéu phan
tir va dic diém hinh théi cac nghién ctru c6 trude.
2.2.4. Xur Iy phé phu pham trong va ché bién nam
tao phdn bon hitu co vi sinh

St dung 5 m? b thai sau trong nam (v6i ty 18
50% ba thai ndm Huong va 50% ba thai nAm Linh
chi, b6 sung 0,1 m® phan bd/m? va 5 kg phan N-P-K
vai ty 1€ 16-16-8/1 m® nguyén li¢u ) dugce xir Iy
véi cac chung vi sinh vat chiu nhiét c6 kha nang
phan gidi cellulose (ché pham chira céc loai vi sinh
vat gom Trichoderma longibrachiatum, Bacillus
subtilis, Streptomyces thermocoprophilus (mat do
cac chung dat 10° CFU/mL), ty 1& bd sung 1,5 lit/
m?) theo phuong phap i ddng c6 cung cap khi dinh
ky: nguyén liéu sau khi dugc tron déu thi duoc
chat thanh d6ng cao tir 1-1,2 m (véi cac duong dng
dan khi dugc dit true vao bén trong dbng 1), sau
d6 dugc phii kin bang bat. Dinh ky tir 3 — 5 ngay
tién hanh théi khi vao ddng i mot 1an, mdi lan thoi
tir 3 — 4 gio cho dén khi két thiic qua trinh xu 1y
(Pinh Xuén Thing va Nguyén Vin Phudc, 2015).
Sau thoi gian 60 ngay, tién hanh dao tron dong u va
bo sung cac chung vi sinh vat ¢6 dinh dam, phan
giai 1an, sinh tong hop IAA véi mat d6 10° CFU/
mL, ty 18 bd sung 1a 1,5 lit/m?. Tiép tuc qua trinh &
15 ngay sau d6 ding qua trinh 11, ddo tron, ha thap
dbng 1 dé giam d6 4m va tién hanh thu mau dé xac

dinh céac chi tiéu vé d6 am (TCVN 5815: 2000)

pH (TCVN 5979:1995), ham lugng nito tong sb,

lan tong sd, kali tng sb (TCVN 5815:2001), ham
luong chat hitu co (TCVN 4050-1985) va mat d6
vi sinh vat hitu ich (TCVN 6166:1996, TCVN
6167:1966) trong san pham phan hitu co vi sinh
thanh pham.

2.2.5. Panh gia sy anh hwong cua phan hitu co vi
sinh deén khad nang ndy mam cua hat Bo cong anh

Thi nghiém dugc bd tri voi 3 nghiém thic:
NT1: Hat Qu'cjc gieo trén dat; NT2: Hat dugc gieo
trén gia the hitu co; NT3: Hat dugc gieo trén gia
thé hitu co c¢6 bd sung 5% phan hiru co vi sinh.
Gia the huu co s dung trong thyc nghiém nay co
nguon goc tir ba nAm. Mdi nghiém thirc gieo 30 hat
gidng Bd cong anh trong khay nhya chira 1 kg dat
hodc gia the, lap lai 3 1an, ché do cham soc giira
cac nghiém thuc 1a nhu nhau. Ty I¢ ndy mam cua
hat duoc ghi nhan dinh ky mdi ngay tir ngay thir 3
den ngay thu 7 tur luc gieo.

2.2.6. Danh gia sy anh huong cua phdn hitu co vi
sinh den kha nang sinh truong cua cay Bo cong
anh

Céc cdy con c6 kich thude tuong dong nhau tir
viéc gieo 2.000 hat Bo cong anh trong dicu kién
tot nhat cho sy ndy mam dugc chon dé bo tri thi
nghiém ve anh hudng cua phan hitu co vi sinh den
kha nang sinh truong cua cay Bo cong anh trong
trén gia thé hiru co c6 ngudn gdc tir ba ndm. Céc
cay duoc trong voi mat do 20 cm x 20 cm trong
dieu kién dudi mai che, ché do cham soc nhu nhau,
mdi nghiém thuce lap lai 3 lan, mdi 16 thi nghiém
trong 30 cay. Cac nghi¢m thirc trong thuc nghiém
nay bao gom:

NT1: Trong cay trén gia thé (khong st dung
phén bon hitu co vi sinh tao ra).

NT2: Trong cdy trén gia thé c6 bon 16t phan
httu co vi sinh tao ra vdi lugng 200 kg/1.000m?.

NT3: Trong ciy trén gia thé c6 bon thic phan
hitu co vi sinh tao ra thong qua cac lan bon:

Lan 1: Bon khi cay bén r&, chdi xanh (1 - 2 tuan
sau trong) véi luong 60 kg/1.000m?.

Lan 2: Bon sau khi trdng 1 — 1,5 thang véi
lrong 100 kg/1.000m?2,

Lan 3: Bon sau trong 2 — 2,5 thang voi luong
40 kg/1.000m?.

NT4: Trong cay trén gia thé c6 bon 16t va bon
thtic phan hitu co vi sinh tao ra thong qua cac lan
bon:

Bon 16t voi lugng 100 kg/1.000m?.

Bon thic 14n 1: Sau khi trong 1 — 1,5 thang véi
luong 50 kg/1.000m?.



Tap 19 » S6 1-2025, Tap chi Khoa hoc Tay Nguyén

Boén thic lan 2: Sau trong 2 — 2,5 thang véi
lurong 50 kg/1.000m?.

Céc chi tiéu ghi nhan sau 60 ngay trong bao
gom: chiu cao cay, sO la/cdy, nang suat (trong
lwong tuoi, trong lwong khd/cay). Trong moi lan
1dp ctia nghiém thuc, 30 cay Bo cong anh dugc thu
hai dé do dac va ghi nhan so ligu.

2.2.7. Xir ly' s6 liéu

Cac sO liéu vé chi tiéu dbi voi phan bon, ty 1¢
nay mam va kha nang sinh truong ctia ciy B cong
anh duoc xtr Iy bang phdn mém Microsoft Excel

v6i cong cu Data Analysis, phan hang thong ké
bang phan mém R.
3. KET QUA VA THAO LUAN
3.1. Tuyén chon cdc chiing vi sinh vit cé khd
nang co dinh dam, chuyén hoa lin, sinh tong
hop 144

Nghién ctru nay da phan lap dugc cac chung vi
sinh vat c6 kha nang co dinh dam, chuyén hoa lan
va sinh tong hop IAA tai cac ving thu mau khéc
nhau, chi tiét dugc thé hién tai bang 1.

Bang 1. Két qua phan 1ap cac chiing vi sinh vt ¢6 kha ning c6 dinh dam, chuyén héa lan, sinh
tong hop IAA

Mat d cac ching vi sinh vat (CFU/g)

STT  Dia diém phan lap

Cb dinh dam Chuyén héa lan Sinh téng hop IAA
1 bon Duong 6,2x10° 1,2x10° 7,8x10°
2 Puc Trong 3,4x10° 8,9x106 7,7%106
3 Lac Duong 1,5%10° 5,6x10° 1,0x107
4 Pa Lat 4,9x10° 3,3x106 9,1x10°

Dir lidu tir bang 1 cho thdy cac dia diém khac
nhau c¢6 mat do khac nhau cia cac nhém vi sinh
vat c6 kha ning cd dinh dam, chuyén hoa lan va
sinh tong hop IAA. So sanh giita cac khu vuc,
buc Trong la dia diém c6 mat d6 vi sinh vat phan
chuyén hoa va sinh tong hop IAA tuong ddi cao
nhung mat d§ cua cac chung ¢6 dinh dam tai day
lai thép; Pa Lat c6 mat do ctua ca ba nhom vi sinh
vat & mic trung binh, cho thdy méi truong tai day
c6 thé hd tro ddng déu cho sy phat trién cua vi sinh
vat da churc nang; tai Lac Duong tuy c6 mat do
vi smh Vat smh tong hop IAA vuot troi, co thé 1a
mot yéu té can quan tAm trong nghién ctru nhung
mat do nhom vi sinh vat co dinh dam va chuyen
hoéa 1an & muc trung binh thap; tai Don Duong co

mat d6 vi sinh vat ¢6 dinh dam cao nhung mat do
vi sinh vét chuyén héa 1an va sinh tong hop IAA &
murc thip. C6 thé nhan thiy ring Dtic Trong va Da
Lat c6 thé 12 hai dia diém c6 tiém ning nghién ctru
cac chung vi sinh vat cd dinh dam, phan giai lan va
sinh tong hop IAA nhat.
3.2. Tuyén chon cdc chiing vi sinh vit co dinh
dam, phan gidi ldn va sinh tong hop IAA

Panh gia cac hoat tinh sinh hoc ctia cac chung
vi sinh vat da phan lap, so bo tuyén chon duoc 2
chung vi khuén cd dinh dam, 2 ching vi khuén c6
kha ning phan giai 1an va 2 ching vi khuin c¢6 kha
nang sinh téng hop TAA, chi tiét dugc thé hién tai
bang 2.

Bang 2. Két qua tuyén chon so bd cac chiing vi sinh vit ¢6 dinh dam, phan giai lin va sinh tong

hop IAA
o Hoat tinh sinh hgc
syr  KYhicu C6 dinh dam o
mau OV § - . Phan giai 1an (mg/L) IAA (ng/mL)
Nito tong (mg/LL) Amoni (mg/L)

1 NDD2 3,71 1,53 - -
2 NLDS 3,42 1,88 - -
3 PDT5 - - 13,62 -
4 PDLI - - 10,23 -
5 IDL3 - - - 221,20
6 IDD4 - - - 120,61

Tir cac chung vi sinh vat da phan lap, ching t6i
tuyén chon dugc 2 ching vi khuan co kha ning c6
dinh dam véi ham lugng nito tong ) dat tir 3,42 —
3,71 mg/L va ham lugng amoni dat tr 1,53 - 1,88

mg/L; hai ching vi khuan c6 kha nang phan giai
lan v6i ham lugng PO > ghi nhén ¢ mic 10,23 —
13,62 mg/L, chung V1 khuan sinh tong hop TAA
v6i ham lugng IAA tong hop dugc 1a 120,61 va
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221,20 pg/mL.

So sanh v6i nghién ctru cia Nguyén Thi Thanh
Mai va cong su (2018) va nghién ctru cia Nguyén
Hoang Nhut Lynh va Nguyén Hiru Hiép (2019), c6
thé nhén thiy rang hoat tinh chuyén héa lan cia cac
chung khao sat trong nghién ctru hién hanh thap
hon so véi két qua tir cac nghién ciru trén (1an lugt
la 107,25 mg/L. — 145,55 mg/L va 191,6 dén 241,3
mg/L). Tuy nhién, ham lugng dam ¢ dinh dugc

PDL1

ctia cac ching vi khuén trong nghién ctru nay lai
cao hon so v&i chung vi sinh vat trong nghién ctru
ciia Nguyén Hoang Nhut Lynh va Nguyén Hiru
Hiép (2019) cu thé 1a 0,289 (mg/L NH . ). Xem
xét vé kha nang sinh tong hop IAA, hai ching vi
khuéan trong nghién ctru nay c6 kha ning tao ra
luong IAA cao hon nhiéu so véi cac ching trong
hai nghién ctru trén (lan luot 1a 68,79 pug/mL va
19,206 pg/mL).

bC IDL3 IDD4 ILD9

- HARRER

Hinh 2. Kha ning tong hop IAA ciia vi khuin

IDT7 ILDS

PDT5

Hinh 3. Khi ning phan gidi 1an cia cic chiing vi khuén tuyén chon

Dé tap trung hon cho cac nghién ctiru chuyén
sau cling nhu tao diéu kién thuan loi hon trong
viéc ung dung két qua nghién ctru vao thuc tién,
cac chung vi sinh vat c¢6 hoat tinh manh hon dugc
tuyén chon chinh thirc dé dinh danh va thyuc hién
céc thuc nghiém tiép theo gdm: chung vi khudn ¢
kha ning cb dinh dam 1a NLD8 véi ham luong nito
téng s dat 3,42 mg/L va ham luong amoni dat
1,88 mg/L; chung vi khuan c6 kha niang chuyén

hoa lan 1a PDTS5 voi luong lan dugce phan giai la
13,62 mg/L va chung IDL3 c¢6 kha nang sinh tong
hop TAA vo6i lugng 221,20 pg IAA/mL.
3.3. Dinh danh cdc chiing vi sinh vit da tuyén
chon

Dua trén dir lidu tu vung gen 16S-rRNA cua
cac chung vi khuan da tuyén chon, két qua chi tiét
vé cac ing vién tiém ning cho viéc dinh loai dyua
trén dit liéu phéan tir duoc thé hién trong Bang 3.

Bang 3. Két qua dinh danh sinh hoc phan tir ctia cac chiing vi khuin di tuyen chon

TT Ky hiéu Cic trinh tu twong dong cao tir Ngan hang gene
miu Mikc dd twong dong Taxon M3 sb truy cip genbank
99,63% Agrobacterium deltaense OL8&24900
KF263563, HE652093
0 . . ) b
I NLDS 99,63% Rhizobium sp. JX436337, MN211547
. . CP039923, JQ659808
0, s ’
99,63% Agrobacterium tumefaciens ON704971
100% Burkholderia sp. HQ231922, HM624043
99,93% Burkholderia arboris ON738625
2 PDT5 99,86% Burkholderia arboris CP109821
99,79% Burkholderia arboris AB458219, CP109822,

ON738626
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TT Ky hi¢u Cic trinh ty twong ddng cao tir Ngan hang gene
miu  Mic d twong dong Taxon Mai s6 truy cip genbank
100% Klebsiella pneumniae MK404621
CP141735, CP129755
0 . .o 9 b
3 IDL3 100% Klebsiella variicola CP113789, CP084767
99,93% Klebsiella pneumniae CP052356, CP126622

So sanh dic diém khuan lac va hinh thai té bao
giita cac dong vi khuan qua tuyén chon véi cac mo
ta cho cac taxon tng vién dinh danh dya trén dit
lidu phan tir trong cc nghién ctru co trude, cd thé
nhan théy:

Maiu NLDS ¢6 dic diém: Khuén lac tron, mau
trfmg trong, bé mat béng nhan; nhﬁy nhd; truc
khuén, gram am (Hinh 4). Dic diém nay dugc ghi
nhan cho nhiéu loai thudc chi. Theo dé, dya trén ca
dic diém hinh thai va dit liéu phan tr, mdu NLD8
thudc vé loai Rhizobium chua xac dinh Rhizobium
sp.

Maiu PDT5 ¢6 dic diém: Khuan lac tron, mau
vang, ria déu, bé mit nhén; truc khuén, gram am

(Hinh 5). Cac dic diém twong tu dugc ghi nhan
trong mo ta cho loai Burkholderia arboris trong
nghién ctru cua Meng va cong su (2024) va khoa
phan loai ctia ciia Bergey (Bergey’s & Holt, 1994).
Theo d6, dya trén ca dac diém hinh thai va dit lidu
phan tir, mau BDD2 thudc vé loai Burkholderia
arboris.

Mau IDL3 ¢6 ddc diém khuan lac hinh tron
mau tréng stra, bé mat tron, dang hinh non, vién
tron; truc khuén, gram am (Hinh 6). Cac dac
diém tuong tu dugc ghi nhan trong mé ta cho
loai Klebsiella variicola trong nghién cuu cia Yu
va cong su (2021) va khoa phan loai cua Bergey
(Bergey’s & Holt, 1994).

Hinh 4. Pic diém khuin lac va hinh thai té
bao cac chiing vi khuan Rhizobium sp.
(Méi trwong Ashby, do phong dai x100, thoi
diém 48 gid)

Hinh 5. Pic diém khuin lac va hinh thai té
bao cac chiing vi khuin Burkholderia arboris
(Méi trwong NBRIP, d§ phong dai x100, thoi

diém 48 giv)

Hinh 6. Pic diém khuin lac va hinh thai té bao cic chiing vi sinh vat Klebsiella variicola (Mbi
truwong NA, do phong dai x100, thoi diém 48 gio)

3.4. Két qua nghién ciru nhdn nudi cac chiing vi

sinh vdt qua tuyén chon so by
Cac ching vi sinh vat tuyén chon dugc nhan
nuodi voi cac moi truong va diéu kién thich hop,

mat d¢ sinh khéi ghi nhan > 10° CFU/mL, chi tiét
v€ mdi truong va dieu ki€n nhan nuoéi dugc thé
hién tai bang 4.
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Bang 4. Piéu kién thich hop dé nhén sinh khoi cac chiing vi sinh vat

Chiung vi sinh Nhiét Toc ?9 T.h ol Ae L Mat do
Vvat pH a6 (°C) khuay gian Moi truomg (CFU/
) i (rpm)  (gi0) mL)
Trichoderma lon- 6 39 150 7 PDA (Dich chiét khoai tay 1,23 x
gibrachiatum 250mL; Dextrose 20g) 10°
MRS (peptone 10g; cao
thit 10g; cao nam men 5g; 557
Bacillus subtilis 6,5 37 200 72 Glucose 20g; KH,PO, 2g; ’1 0°
CH,COONa 5g; Amoni citrate
5g; MnSO, vét)
Streptomyces Gause (Tinh bot tan 20g; K H- 314 x
thermocoprophi- 5,5 32 150 9 PO, 0,5g; MgSO,.7H,0 0,5g; ’1 09
lus KNO, Ig; FeSO, 0,001g)
Ashby (KH,PO, 0,2g; K SO, 179 x
Rhizobium sp. 7 30 200 48 0,1g; CaCO, 5g; MgSO,.7H,0 ’109
0,2¢g; NaCl 0,2g; Glucose 20g)
NBRIP cii tién (Ca,(PO,),
5g; MgCl,.6H,0 5g;
. MgSO,.7H,0 0,25g; KC1 3,45x
Burkholderia sp. 6,5 30 200 48 02g; (NH,).SO, 0,1g; Su- 10°
crose 20g; Dich chiét gia do
250mL)
MRS cai tién (Peptone 5g;
Yeast extract 2,5g; Glucose
Klebsilceolllc:rZ vari- 6.5 30 200 48 20g; Cao thit 5g; KH,PO, 2g; 2,{)(}9)(

MgSO, 0,3§g; CHQCOONa
3g; dich chiét gia do 250 mL;
Tryptophan 0,1%)

3.5. Pdnh gid chit lwgng phén hivu co vi sinh

sinh tong hop IAA qua tuyén chon dugc bd sung

Sau 60 ngay xir ly voi cac chung vi sinh vét chiu thém vao dong u. Sau 15 ngay u ti€p, chat luong cua
nhiét ¢6 kha nang phan giai cellulose, ba ching vi Phan bon hiru co vi sinh dugc danh gia thong qua cac
sinh vét c6 kha ning ¢ dinh dam, phan giai 1an va chi ti€u khac nhau, két qua duoc trinh bay tai bang 5.

Bang 5. So sanh cac chi tiéu hoa 1y va vi sinh giira nguyén li¢u truée xir Iy va thanh phim phan
bon hiru co vi sinh

STT Chi tiéu Nguyén liéu trwée xir ly Thanh pham sau xir ly
Nguyén li¢u tho, kich San phém min, kich thudc hat
1 bénh gia cam quan thudc hat 16n, c6 mau nho, toi x0p, c6 mau nau den, mui
vang nhat hodc xam nau. ctia ba xac thuc vat phan huy.
2 pH 5,80 5,60
3 Do 4m (%) 59,30 24,50%
4 Ham luong nito tong sb (%) 1,33 1,93
5 Ham luong lan tdng sb (%) 0,45 0,95
6 Ham luong kali tong s6 (%) 1,52 1,76
7 Ham luong chat hitu co (%) 38,50 41,20
8  Visinhvatcd dinh dam (CFU/g) 6,40 x 10°
Vi sinh vat phan giai lan
9 (CF%/g)g 8,10 x 10°
Vi sinh vat sinh tong h
10 IAA(CFU/g)g P 5,50 x 10°
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Két qua tir bang 5 cho thiy rang phuong phap
Ui ¢ thdi khi dinh ky két hop voi hoat dong cia bo
chung vi sinh vat chiu nhiét c6 kha nang phan giai
cellulose cho hi¢u qua xu 1y ba nam cao hon so
voi cac phuong phap xu ly truyén thong Két qua
danh gia cam quan cho thay sy chuyén doi tir trang
thai tho, kich thude hat nguyén li¢u 16n va mui déc
trung ctia ba nim sang trang thai min, toi xdp va
mui dédc trung cua phan bon hitu co vi sinh, diéu
nay chirng to tinh hi€u qua ctua cac chung vi sinh
vat trong xir Iy ba nim. Pong thoi, ty 1& chat hiru
co dugc xtr ly theo phuong phéap nay dat 41,20%,
cao hon ham lugng chét hitu co theo bao cdo cia
Nguyen Thi Minh (2016) 1a 28,50%. Ham luong
nito tong s, 1an téng s6 1a trong du:orng voinghién
ctru ciia Nguyén Thi Minh (2016), diéu nay cho
thdy hiéu qua ctia cac ching vi smh vat tuyen chon
trong viéc xtr 1y phé phy pham trong va ché bién
nam tao phan bon hitu co vi sinh. Ngoai ra, ham
luong nito téng $6 dat 1,93%, ham lugng lan téng

sb dat 0,95% va ham luong kali téng s6 dat 1,76%
déu & mirc kha, c6 thé ing dung lam phan bon hitu
co vi sinh cho cay tréng. Hon thé nita, mat do cac
chung vi sinh vét tuyén chon trong phéan hiru co
sau u (5,50 — 8,10 x 10°CFU/g) dat so vai yéu ciu
vé phan hitu co vi sinh la > 10° CFU/g. Nhu vay,
chat luong san pham phan hitu co vi sinh dugc san
xudt tir phé phy pham trong nam hoan toan c6 thé
dap ting duoc cac yéu cau vé phan bon hitu co vi
sinh theo Quy chuan Viét Nam vé Chat luong phan
bon (Bang 19 QCVN 01-189:2019/BNNPTNT).
3.6. Danh gia sw dnh hwong ciia phan hitu co vi
sinh dén khd nang ndy mam ciia hat Bé cong anh
Két qua theo ddi cac nghiém thirc sau 7 ngay
trong cung mot diéu kién chiam soc cho thay hat
B cong anh gieo trong gia thé bd sung phan hiru
co vi sinh ¢6 ty 1é nay mam cao hon so véi gieo
trén dat va trén gia thé khong bd sung phan hitu co
vi sinh, két qua cu thé duoc trinh bay tai bang 6.

Bang 6. Ty 1é niy mam ciia hat Bo cong anh trén nhirng gia thé khac nhau

Nghiém Ty 1é ndy mam ciia hat B6 cong anh (%)
thire Ngay 3 Ngay 4 Ngay 5 Ngay 6 Ngay 7
NTI1 10,00° + 1,00 31,11°+ 1,52 72,22+ 3,51 84,44° + 3,05 93,33+ 1,00
NT2 21,11 £ 1,52 30,00° + 1,00 84,44* £ 378 90,007 + 2,64 96,67° + 1,00
NT3 18,892 + 2,08 43,3314+ 1,73 71,11° £ 4,50 91,11*+ 1,15 98,892+ 0,57

NTI: Trén dat; NT2: Trén gid thé hitu co; NT3:

Trong cling mot cdt, cac s6 trung binh theo sau
bdi mdt hoac nhitng chir cai giéng nhau biéu thj su
khac biét khong co ¥ nghia thong ké & mirc ¥ nghia
5% (theo phép thur Tukey HSD).

Cac chung vi sinh vat c6 kha nang ¢ dinh dam,
chuyén hoa l1an va sinh tong hop IAA dugc bd
sung vao phan hitu co vi sinh da thé hién kha ning
lam ting ty 1é nay mam ciia hat BO cong anh 1én
dén 98,89% la cao hon mot cach c6 y nghia so véi
ty 16 nay mam khi khéng bo sung cac chung vi sinh
vat tuyén chon. Diéu nay da gop phan minh ching

Gieo trén gid thé c¢6 bé sung phan hitu co vi sinh.
cho hi¢u qua ctia phan bon tir phé phu pham trong
va ché bién nam cé bd sung cac ching vi sinh vat
6 lgi trong nhan giong hitu tinh cay Bo cong anh,
g0p phan tang hiéu qua kinh t€ nong nghiép.

3.7. Danh gia sw dnh huéng ciia phin hitu co vi sinh
dén kha nang sinh truéng cia cdy Bo cong anh

Sau 60 ngay trong va cham soc V0’1 cung ché
do, cac thong s6 vé sinh truong va yéu td cdu thanh
ning suat cta cdy B cong anh theo cac nghiém
thirc dugc ghi nhan va trinh bay chi tiét tai Bang 7.

Bang 7. Kha niing sinh trudng va yéu té cAu thanh niing suét ciia cdy Bé cong anh

Nghi¢m thire C(hc‘;‘; tf:;‘;g‘y S6 14 (14/thang) Tr‘i’;‘f,ilgg‘;“g Trong '(‘g’“g kho
NTI 21,38° % 0,95 17,68+ 0,77  138,88" = 1,63 16,78+ 0,30
NT2 23,460+ 0,45 18,77+ 1,75 149,85 = 5,00 17,54% £ 2,30
NT3 25,150+ 1,98 20,080 +2,56 155,14+ 3,64 19,60 + 1,57
NT4 27,18%+ 0,98 22422098 159,03 + 1,45 20,332+ 0,28

NTI: Trong cdy trén gla thé; NT2: Trong cdy trén gid thé cé bon 16t phan hitu co vi sinh (200 kg
PHCVS/1000m?); NT3: Trong cdy trén gid thé c¢6 bon thiic phdn hitu co vi sznh NT4: Trong cdy trén
gid thé ¢é bén 16t va bén thiic phan hitu co vi sinh. Trong cing mét ¢ét, cdc sé trung binh theo sau béi
mét hodc nhitng chit cai giong nhau biéu thi sy khdc biét khéng cé y nghia thong ké 6 mikc y nghia 5%
(theo phéep thir Tukey HSD).
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Hinh 7. Su sinh truéng cia ciy Bé cong anh qua cac mdc thoi gian trong
Ghi chu: A: NT1; B: NT2; C: NT3; D: NT4, 1: sau I ngay tr(S‘ng,' 2: sau 30 ngay tréng; 3: sau 60
ngay trong

Céc két qua ghi nhan dugc theo cac chi tiéu
theo ddi vé sinh truong cho thiy ciy BO cong anh
trong trén gia thé c6 bd sung phan hitu co vi sinh
cho thay sinh truéng cao hon so v6i nghiém thic
khong bd sung mot cach c¢6 y nghia, cu thé 1a chiéu
cao cay cao hon tur 2,02 dén 5,80 cm, sb 14 tang
nhiéu hon tir 1,09 dén 4,74 14, trong luong tuoi
ning hon tir 10,09 dén 20,15 g va trong luong kho
16n hon tir 0,76 dén 3,55 g. Véi ciing lwong phan
bon hitu co vi sinh dugc tao ra trong nghién cuu,
viéc bd sung phan bon theo phuong phirc chi bon
16t khong hiéu qua bang phuong thirc chi bon thuc,
va phuong thirc két hop giita bon 16t va bon thuc
cho hiéu qua cao nhit. Piéu nay da ching minh
chit lwong va hiéu qua cua san phdm phéan bon
duoc xir 1y tir phé phu pham trong ndm ma vai tro
ctia bo ching vi sinh vat qua tuyén chon dong mot
vai trd quan trong. Ngoai ra, trong qua trinh trong
trén gia thé co bon phan hitu co vi sinh ciing khong
ghi nhan sy xuit hién bénh hai trén cdy bd cong
anh, diéu nay c6 thé 1a do tac dong cua cac chung
vi sinh vat ¢ trong phan bén con ¢6 kha nang dbi
khéang voi cac vi sinh vat c¢6 hai. Hién tuong nay
cling dugc ghi nhan trong nghién clru twong tu cua
tac gia Nguyén Thi Minh (2016).

Tir cac két qua co dugce, c6 thé thiy ring viéc
ung dung cac ching vi sinh vat cé 1gi nhu vi sinh

vat ¢b dinh dam, phan giai lan va sinh téng hop
TIAA két hop véi cac ching vi sinh vat chiu nhiét
c6 kha ‘nang phan g1a1 cellulose trong xir 1y phé
phu pham ndm c6 thé tao ra nguon phan hitu co vi
sinh dat chat lugng t6t. San pham nay c6 cac dic
diém uu viét vé thanh phan dinh dudng va chit
lwong, gitp cai thién dang ké qua trinh sinh truong
va nang suét cua ciy BO cong anh ma khong can sir
dung dén céc loai thudc c6 thanh phan va chét diéu
hoa sinh truong thyc vat. Dong thoi, phuong thirc
Xu ly nay ciing thé hién tinh bén vimng khi g1up
tiét kiém chi phi san Xuat phan bon, giam thiéu
dang ké luong phé thai ndAm von c¢6 kha ning gay
6 nhiém thai ra méi trudong. Nghién ctru con mé ra
hudng tng dung rong rdi hon cua ché pham phan
hiru co vi sinh tir phé pham nam, khong chi giGi
han ¢ ddi tuong B6 cong anh ma con cé thé mo
rong cho cac loai cdy trong khac. Co thé xem két
qua nghién ctru nay la mot trong cac co so dong
gop cho viéc phat trién nong nghiép theo hudng
tuan hoan, ben ving, than thién v6i moi trudng va
dap g nhu ciu vé cac san pham ndng san an toan
va chét luong cao.

4. KET LUAN

Nghién ctru nay da tuyén chon cac chung vi
sinh vat ¢6 kha nang co dinh dam, chuyén hoa lan
va sinh tong hop IAA dugc phan 1ap tir dat tai tinh
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Lam Dong dé ing dung trong san xuat phan hitu
co vi sinh tir phé phu phdm nidm. Cac chung vi
khuén tuyén chon duoc gdm ching NLDS8 thudc
loai Rhizobium sp. c6 kha nang c6 dinh dam, chung
vi khuan PDTS5 thudc loai Burkholderia arboris co
kha nang phan giai lan va chung IDL3 thudc loai
Klebsiella variicola c6 kha niang sinh téng hop
IAA. Céc chung vi sinh vét chiu nhiét c6 kha nang
phan gidi cellulose ciing du0’c su dung dé xir ly
bd ndm tir qué trinh nudi trong va ché bién ndm
thanh phan bon hitu co vi sinh. Sau 75 ngay xu ly,
san pham phan bon dat duoc cac chi tiéu hoa 1y va
vi sinh theo Quy chuén Viét Nam vé Chit lugng
phan bén nhu pH, d6 4m trong mirc cho phép, ham
luong cac khoang da lugng va chat hitu co dat trén
mirc yéu cau va cao hon dang ké so véi nguyén
lidu ban dau va phan dugc tao ra theo cac phuong
phap xtr 1y truyén thong.

Chat lugng va hiéu qua ctia san pham phan bon
hiru co vi sinh tao ra trong nghién ciru con duge thé

hién thong qua viéc st dung chung dé bon trong
qué trinh trong cay Bo cong anh dé danh gia kha
nang tng dung thyuc té. Két qua cho thdy hat B6
cong anh khi gieo trong gia thé c6 bd sung phan
hitu co vi sinh dat ty 1é nay mam cao hon dang ké
so voi hat gieo trén dit ty nhién va gia thé hiru co
khéng c6 phén vi sinh. Sau 60 ngay, cac thong sb
sinh trudng va cac yéu t6 ciu thanh ning suat cta
ciy BO cong anh ¢ cac nghiém thirc sir dung phan
hitu co vi sinh, ddc biét & nghiém thic co bd sung
phan hitu co vi sinh theo phuong thirc bon 16t két
hop v6i bon thie 1a cao hon so vai khong stir dung.

Loi cam on: Cong trinh nay la san pham ciia
dé tai Nghzen cleu xay dung cong nghe xit Iy chat
thai tu nguon phu pham cong nghé trong va ché
bién nam dé Pphuc vu san xudt néng nghiép bén
vitng” Ma so: CT2022.02.TDL.06. Nhom nghién
cteu xin gui loi cam on dén Bé Gido duc va Pao
tao cung Truong Pai hoc Pa Lat da tai tro kinh
phi cho nghién ciru nay.

SELECTION AND APPLICATION OF BENEFICIAL MICROORGANISMS TO
PROCESS POST-MUSHROOM-GROWING BY-PRODUCTS INTO MICROBIAL
ORGANIC FERTILIZER

Nguyen Khoa Truong', Le Ngoc Trieu', Le Thi Anh Tu', Hoang Viet Hau!,
Nguyen Thi Bich Lien', Phan Trung Truc!, Mai Thi My Lanh', Nguyen Phuong Dai Nguyen?
Received Date: 13/11/2024; Revised Date: 16/12/2024; Accepted for Publication: 15/01/2025

ABSTRACT

Through isolation and activity testing, three useful bacterial strains were selected. These strains were
applied in the treatment of mushroom growing by-products to create microbial organic fertilizer for
cultivation purposes. The effectiveness of this fertilizer was demonstrated in experiments involving the
cultivation of Dandelion (7araxacum officinale). The nitrogen-fixing bacterial strain, NLD8, belonging
to Rhizobium sp., fixed nitrogen at a level of 3.42 mg N/L and 1.88 mg NH4%/L. The phosphate-
solubilizing strain, PDTS5, belonging to Burkholderia arboris, solubilized phosphate at a level of
13.62 mg/L. The IAA-synthesizing strain, IDL3, belonging to Klebsiella variicola, produced IAA at a
concentration of 221.20 ng IAA/mL. The by-products treatment process, which used selected bacterial
strains and a controlled composting method with periodic air supplementation, demonstrated high
substrate decomposition efficiency. After 75 days of incubation, the resulting microbial organic fertilizer
exhibited suitable physicochemical properties that met the Vietnam Standard for the quality of microbial
organic fertilizers, including a pH of 5.6, humidity of 58%, total nitrogen content of 1.93%, phosphorus
content of 0.95%, potassium content of 1.76%, and organic matter content of 41.2%. By adding this
fertilizer to the cultivation soil, the germination rate of Dandelion seeds reached 98.98% and the yield
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was higher than the control. The current study initially contributes to the treatment of mushroom growing
by-products to create good quality microbial organic fertilizer, supporting in agricultural cultivation,
minimizing environmental pollution, and participating in increasing economic value and sustainable
agricultural development.

Keywords: Dandelion, nitrogen fixation, phosphate solubilisation, IAA, mushroom by-products.
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