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LOI CAM POAN

Tac gia xin cam doan luan an 1 cong trinh nghién ctru cua tac gia, tat ca
cac két qua nghién ctru trinh bay trong luan an dam bao trung thuc, khach
quan va chua sir dung dé bao vé & bat ki hoc vi nao, cac thong tin trich dan
trong ludn an déu duoc chi rd ngudn goc.

Trong qua trinh thyc hi¢n luan an nay moi su gitp do da dugc cam on.

Thai Nguyén, ngay 12 thang 09 nam 2025
Tac gia luan an

A

/7 )

Hoang Thi Lan Anh



LOI CAM ON

Trong qua trinh thyc hién va hoan thanh luan éan, tac gia da nhan duoc rat
nhiéu su hd tro, dong vién, quan tdm va giup d& tir cac to chic, co quan, ban bé,
ddng nghiép va gia dinh. Tac gia xin bay to long biét on sau sic dén cac ca nhan va
don vi dd ddng hanh cung tac gia trong hanh trinh nghién ctru va hoc tap diy ¥
nghia nay.

Trudc tién, tdc gia xin gui 101 cdm on dén Ban Giam hiéu Truong Dai hoc
Néng 1am - Pai hoc Thai Nguyén, Phong Dao tao noi di tao diéu kién thuan loi vé
moi trudng hoc tip, co s& vat chat va cac hd trg can thiét trong qua trinh tac gia
thuc hién luan an.

Tac gia xin gui 10 tri 4n chan thanh dén thay c6, ban bé, dong nghiép tai Vién
Cong nghé Sinh hoc - Coéng nghé Thuc pham, Khoa Quan 1y Tai nguyén, Khoa
Cong ngh¢ Nong nghi¢p, Truong Pai hoc Nong 1am, Pai hoc Thai Nguyén. Su gitp
d& nhiét tinh va nhitng 101 dong vién chan thanh tir Quy thiy c6 va dong nghiép da
tiép thém strc manh tao dong luc cho tac gia hoan thanh nhiém vu.

bac biét, tac gia xin gui 161 cdm on sau sic dén cac can bo, cong chuc Vu
Khoa hoc k¥ thuat va Cong nghé, B Khoa hoc va Cong nghé, vi nhitng dong gop
thiét thuc, nhiing ¥ kién chuyén mon sau sdc cung sy hd tro tan tinh va hiéu qua da
dong vai trd quan trong trong viéc dinh huéng va trién khai thanh cong nghién ctru
nay.

Tran trong gui 16i biét on dén hai thay giao huéng din khoa hoc TS. Tran Vian
Chi va TS. Nguyén Thanh Hai nhitng ngudi da danh thoi gian, tim huyét, ludn tan
tinh chi bdo, khich 1€ va dinh huéng quan trong cho tac gia trong qua trinh thuc hién
nghién ctru.

Cudi cung, tac gia xin gui 101 cam on chan thanh dén gia dinh, ban bé va dong
nghiép, nhimg ngudi di ludén ddng hanh, dong vién va sé chia moi kho khin trong
subt qua trinh hoc tap va hoan thanh luan an. Pac biét, tac gid v cung tran trong su
hy sinh va tinh yéu thuong cua gia dinh, nhitng ngudi than da khong chi dong vién
tinh than ma con danh thoi gian quy bau, tao didu kién tt nhat dé tac gia co thé tap
trung hoan thanh muc ti€u quan trong nay. Xin chdn thanh cam on./.

Thai Nguyén, ngay 12 thang 09 nam
2025

Tac gia luin an
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TRiICH YEU LUAN AN

Tén tac gia: Hoang Thi Lan Anh

Tén ludn 4an: “Nghién ctru vi sinh vat c6 kha niing cd dinh nito va tong
hop TAA cho mot so cay trong tai Thai Nguyén”

Nganh: Cong nghé sinh hoc Mai s6: 9.42.02.01

Tén co sé dao tao: Truong Pai hoc Nong 1am, Dai hoc Thai Nguyén

Muc tiéu nghién ciru:

Phan 1ap, tuyén chon, dinh danh dugc chung vi sinh vat c6 kha nang ¢
dinh nito va sinh tong hop indole -3- acetic (IAA) dé san xuat phan hitu co vi
sinh cho mot s cay trong tai Thai Nguyén.

Phuwong phap nghién ciru:

Nghién ciru sir dung phuong phap thu thap sé liéu thtr cip tir cac co quan
quan 1y trong tinh Thai Nguyén lam co s& cho viéc nghién ciru dé tai; phuong
phap phan 1ap va tuyén chon vi sinh vat ¢ kha ning c6 dinh nito va sinh tong
hop TIAA tir 175 méu thu thap ngiu nhién tai 10 dia phuong sau d6 tién hanh
nghién ciru dac diém hinh thai té bao, khuan lac va tinh chat nhuém Gram,
dinh danh dén loai ching vi sinh vét dya vao trinh tu gen 16SrRNA, giai trinh
tu hé gen vi sinh vat; danh gia dac diém sinh hoc ctia mot sd chung vi sinh vat
tuyén chon bao gém dic diém sinh ly, dac diém sinh hoa, phan tich so bd ciu
truc hé gen cta vi sinh vat lam can cu dé phan tich trinh tu c4c gen, vi tri gen,
trinh tu promoter bang cac phan mém chuyén dung. Trén co s& d6, tién hanh
x4c dinh su hién dién ctia cac gen chirc ning bang phuong phap PCR, mot sb
chung tiém ning duoc thir hoat tinh dbi khang 1an nhau bang phuwong phap
cay vach.

Tu mét sd chuing vi sinh vat duoc tuyén chon, tién hanh san xuét 05 mé
lién tiép phan hitu co vi sinh theo Quy trinh ma s6 MREC-QTCN-2022-03
ctia Trung tdm Moi truong Tai nguyén Mién nii ban hanh theo Quyét dinh sé

32/QD-TTMTTNMN ngay 28 thang 03 nim 2023. Chit luvgng phan HCVS
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dugc danh gia theo cac chi tiéu cia TCVN 7185:2002 vé phan hitu co vi sinh
vat.

Str dung phuong phap danh gia anh hudng cta liéu luong phan hitu co vi
sinh trén cay laa va cay ngd theo quyét dinh 726/QD-BNN-KN ngiy 24 thang
02 nam 2022 cua Bo Nong nghiép va Phat trién nong thon (nay 1a Bo Nong
nghiép va Mbi truong) ban hanh dinh muc kinh té - k¥ thuat khuyén nong
Trung wong. Quy trinh cham séc lta dugc thuc hién theo QCVN
01-55/2011/BNNPTNT vé khao nghiém gia tri canh tac va sir dung cila giong
laa; Quy trinh chim séc cdy ngd theo QCVN 01-56/2011/BNN&PTNT vé
khao nghiém gia tri canh tac va sir dung giéng ngd. Sau khi xac dinh duoc
liu lwong sir dung cho hiéu qua t6t nhat ddi voi lua va ngd, tién hanh danh
gia hiéu qua kinh té st dung phan bon hitu co vi sinh trén mé hinh dién rong
(0,5 ha/ mo hinh) theo TCVN 12719:2019. Sir dung cac phan mém SAS 9.1,
Design-Expert (DX 7.1.5), JASP 0.19.3., Microsoft excel 2015 dé tong hop
va xtr 1y s6 liéu va téi wu thong sb k¥ thuat.

Két qua chinh va két ludn

1. Két qud phan l@p va tuyén chon vi sinh vit c6 khd néing cé dinh niito
va sinh tong hop IAA

- Tur 175 mau thu thap ngiu nhién trén 7 dbi twong dat tréng, ré cay tai 10
dia phuong, sit dung mdi truong chon loc dac thu Ashby- vo dam da phan lap
dugc 80 chung vi sinh vét ¢6 kha ning c¢d dinh nito. Trong d6 ¢6 38 chung co
kha nang dong thoi cd dinh nito va sinh tong hop IAA tap trung & 3 ddi tuong
chinh: dat trong lta 14,42%; dat trong ngd 31,58% va dit trong che 39,47%.
Két qua phan tich danh gid c6 6 chung vi sinh vat bao gdm: NLI, NL3,
MN88, MN42, MN47 va MN72 vura c6 kha nang ¢6 dinh nito vira c6 kha
nang sinh tong hop IAA dat gia tri giéi han vé kha ning c6 dinh nito (> 20
ng/ml); kha ning sinh tong hop IAA (> 50 pg/ml); 6 ching déu c6 kha ning
di dong.
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- Két qua giai trinh tu gen 16STRNA cua 6 chiing nghién ctru cho thay su
tuong dé)ng tor 99,20 %-100,00% vo1 cac trinh ty gen cua cac loai da duogc
cong b trén ngan hang gen NCBI va trén Eztaxon, cic loai vi sinh vat nay
déu co kha nang co dinh nito va sinh tong hop TAA.

- Qua trinh danh gia tuong tac gitra 6 chung sang loc, chon dugc 02 chung
1a NL1 va NL3 khong dbi khang va khong thé hién sy e ché/kim hiam 13n
nhau.

2. Két qua dic diém sinh hoc ciia mét sé chiing tuyén chon

- Khi nuoi céy trén moi truong Ashby, mat do té bao cla chung NL1 dat
gia tri 16n nhat sau 5 ngdy nudi ciy, trong khi chung NL3 sau 4 ngdy nudi cdy,
nhiét d6 thich hop cho ca 2 ching phat trién 1a 32°C, pH thich hop cho NL1
va NL3 phat trién 1an luot 13 6,5 va 7,0 két qua nay trung khép véi thi nghiém
t6i wu hoa qua trinh nudi cdy duoc thiét ké thir nghiém bang mé hinh
Box-Behnken.

+ Chung Azospirillum sp. NL1: c6 nhiét d6 va pH tdi uu cho qua trinh nudi
tang sinh trong moi trudng 1ong 1an luot 1 31,73 °C va 6,61; Thé hién 11/19
hoat tinh sinh enzyme va 37/53 chi ti€u hoa sinh dugc khao sat.

+ Chuing Azotobacter sp. NL3: c¢6 nhiét d6 va pH t6i vu cho qué trinh nudi
tang sinh trong moi trudng long 1an luot 1a 32,18°C, pH = 7,10; Thé hién 9/19
hoat tinh sinh enzyme va 25/53 chi ti€u hoéa sinh dugc khao sat.

- Két qua phan tich bd genome cua chung NL1 da xac dinh su hién di¢n
ctia cac gene lién quan dén con duong cb dinh nito trong trinh ty bo gene ciia
mau. Két qua cho thdy trong genome ctia ching NL1 c6 29 gen tham gia vao
qua trinh ¢b dinh nito va 4 gen tham gia vao qua trinh tong hop IAA. Trong
khi d6 chang NL3 c¢6 45 gen lién quan tham gia vao qua trinh ¢ dinh nito va
07 gen tham gia vao con dudng chuyén hoa IAA khi tham chiéu trén CSDL
MetaCyc.

- Két qua danh gia an toan sinh hoc cta 2 ching vi sinh vat tuyén chon

chung NL1, NL3 duogc xac dinh ddm bao an toan sinh hoc cép 1.
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3. Két qua sdn xudt phdan hitu co vi sinh véi mét sé chiing vi sinh vit
tuyén chon

- Pa san xuat duoc 2.000 kg phan hitu co vi sinh dat yéu cau vé phan hitu
co vi sinh theo QCVN 01-189: 2019/BNNPTNT vé chit lugng phan bon va
TCVN 7185:2002 vé phan hitu co vi sinh vat.

- Pi nghién ctru xac dinh duoc lidu luong sir dung phan hitu co phu hop
d6i voi cay laa 1a 1,5 tan/ ha, cay ngd 2,0 tn /ha.

4. Két qua ddanh gid hiéu qua siv dung phén hivu co vi sinh chira mét sé
chiing vi sinh vit tuyén chon trén cdy liia va ngé (quy mé 0,5 ha/ mé hinh)

- Pa danh gia duoc ning suét thuc té trén mo hinh cdy laa va cdy ngd su
dung phan hitu co vi sinh. Két qua trén cay lta dat 63,23 ta/ ha; cay ngd 89,18
ta/ ha.

- Pi danh gia hiéu qua kinh té m6 hinh cay lua va ciy ngd stt dung phan
hitu co vi sinh cu thé: mé hinh cdy lta ting 16,62%, lgi nhudn ting
10.062.000 dong (twong duong 35,7%) so voi ddi chimg; mo hinh cdy ngd
ting 15,67%, loi nhuan ting 11.044.000 ddng (trong duong 39,6 %) so véi

d6i chimg.
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Research Objective

This study aimed to isolate, select, and identify microbial strains capable
of nitrogen fixation and indole-3-acetic acid (IAA) biosynthesis for the
production of microbial bio-fertilizer for selected crops in Thai Nguyen
Province.

Materials and Methods

The study employed secondary data collection from administrative
agencies in Thai Nguyen Province as the basis for the research. Microbial
strains capable of nitrogen fixation and IAA biosynthesis were isolated and
selected from 175 randomly collected samples across 10 localities.
Morphological characteristics of cells and colonies, Gram staining properties,
and species-level identification were conducted based on 16S rRNA gene
sequencing and whole-genome sequencing. The biological characteristics of
selected microbial strains were assessed, including their physiological and
biochemical traits. Preliminary analysis of microbial genome structure was
performed to support gene sequence analysis, gene location, and promoter
sequence identification using specialized software. The presence of functional
genes was determined using PCR. Antagonistic activity among potential
strains was evaluated using the streak method.

Selected microbial strains were used to produce five consecutive batches

of  microbial  organic  fertilizer  following  Procedure = Code
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MREC-QTCN-2022-03 issued by the Center for Mountainous Environmental
Resources under Decision No. 32/QD-TTMTTNMN dated March 28, 2023.
Fertilizer quality was assessed according to the criteria specified in TCVN
7185:2002 for microbial organic fertilizers.

The impact of microbial organic fertilizer dosage on rice and maize was
evaluated based on Decision No. 726/QD-BNN-KN dated February 24, 2022,
issued by the Ministry of Agriculture and Rural Development (currently the
Ministry of Agriculture and Environment), which stipulates national
technical-economic norms for agricultural extension. Rice cultivation
procedures followed QCVN 01-55/2011/BNNPTNT, and maize cultivation
procedures followed QCVN 01-56/2011/BNN&PTNT, both concerning the
testing of cultivation and usage value of crop varieties. For large-scale model
development, one dosage formula demonstrating optimal effectiveness from
the trials was selected to assess the economic efficiency of fertilizer use. A
comparison was made between the experimental fertilizer and the control
fertilizer according to TCVN 12719:2019.

Data analysis and technical parameter optimization were conducted using
SAS 9.1, Design-Expert (DX 7.1.5), JASP 0.19.3, and Microsoft Excel 2015.

Results and Conclusions

1. Results of Isolation and Selection of Microorganisms Capable of
Nitrogen Fixation and IAA Biosynthesis

- From 175 randomly collected samples of cultivated soils and plant roots
across seven target cropping systems in 10 locations, 80 nitrogen-fixing
microbial strains were isolated using the selective nitrogen-free Ashby
medium. Among these, 38 strains exhibited both nitrogen fixation and TAA
synthesis capabilities, primarily found in three sample types: rice-cultivated
soil (14,42%), maize-cultivated soil (31,58%), and tea-cultivated soil
(39,47%). Six strains, including NL1, NL3, MNS88, MN42, MN47, and
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MN72, exhibited nitrogen fixation capacity (> 20 pg/ml) and [AA
biosynthesis capacity (> 50 pg/ml), and all six strains were motile.

- The 16S rRNA gene sequencing of the six strains revealed
99,20%-100,00% similarity with published sequences in the NCBI GenBank
and EzTaxon databases. The identified species were demonstrated to possess
nitrogen fixation and A A biosynthesis capabilities.

- Interaction assessment among the six selected strains was presented
between NL1 and NL3, which were non-antagonistic and did not exhibit
mutual inhibition.

2. Biological Characteristics of Selected Microbial Strains

- Strain NL1 demonstrated the highest cell density after five days when
cultured on Ashby medium, while strain NL3 peaked after four days. The
optimal temperature for the growth of both strains was 32°C. The optimal pH
for NL1 and NL3 was 6,5 and 7,0 respectively. These results were consistent
with the culture optimization experiment designed using the Box-Behnken
model.

+ Strain Azospirillum sp. NL1 exhibited optimal growth conditions in
liquid medium at 31,73°C and pH 6,61. It demonstrated 11 out of 19
enzymatic activities and met 37 out of 53 biochemical criteria assessed.

+ Strain Azotobacter sp. NL3 exhibited optimal growth conditions in
liquid medium at 32.18°C and pH 7.10. It demonstrated 9 out of 19 enzymatic
activities and met 25 out of 53 biochemical criteria assessed.

- Genome analysis of strain NL1 confirmed the presence of genes
associated with the nitrogen fixation pathway. Specifically, 29 genes related to
nitrogen fixation and 4 genes related to IAA biosynthesis were identified. In
comparison, strain NL3 contained 45 genes associated with nitrogen fixation
and 7 genes involved in IAA metabolism, based on the MetaCyc database
references.

- Biosafety assessment of strains NL1 and NL3 confirmed that both meet

biosafety level 1 standards.
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3. Production of Microbial Organic Fertilizer Using Selected
Microbial Strains

- A total of 2.000 kg of microbial organic fertilizer was produced. The
final products meet the requirements of QCVN 01-189:2019/BNNPTNT on
fertilizer quality and TCVN 7185:2002 on microbial organic fertilizers.

- Suitable rates of fertilizer application to crops were determined as 1,5
tons/ha for rice and 2,0 tons/ha for maize.

4. Effectiveness Evaluation of Microbial Organic Fertilizer Containing
Selected Microbial Strains on Rice and Maize at the Model Scale of 0,5
ha

- Actual crop yields were assessed in rice and maize models using
microbial organic fertilizer. The yields of rice and maize reached 63,23
quintals/ha and 89,18 quintals/ha, respectively.

- Economic efficiency was evaluated, showing the yield of rice increased
by 16,62%, with profit rising by VND 10.062.000 (equivalent to 35,7%)
compared to the control. For maize, the yield increased by 15.67%, with profit

rising by VND 11.044.000 (equivalent to 39,6%) compared to the control.



MO PAU
1. Tinh cép thiét

Noéng nghiép ludn giit vai tro then chét trong an ninh luong thuc, 1a
ngudn cung cap luong thue, thuc pham thiét yéu, dong gop 16n vao xuét khau
va tao viéc 1am cho phan 16n dan sé nong thén Viét Nam. Tuy nhién, tinh
trang lam dung phan bén héa hoc véi luong trung binh trén 10 triéu tan phan
bon/nam, cao gap ba 1an muc toan cau, trong d6 phan vo co chiém 75% tong
luong st dung di dan dén hién tuong suy thoai dat, 6 nhiém mdi trudng va
tiém 4n rui ro strc khoe cong déng (Vii Van Thiec, 2024).

Trude thyc trang do, phan hitu co vi sinh (HCVS) duoc xem la giai
phép chién luoc nham khoéi phuc d6 phi nhiéu cua dat, nang cao hiéu qua sir
dung dinh dudng va han ché sir dung phin boén héa hoc (Lukas Schiitz va
cs.,2017). Nhan thirc duoc tdm quan trong cua viéc chuyén doi mé hinh nong
nghiép theo hudng bén virng, Pang va Nha nudc dd ban hanh nhiéu chinh
sach nham thiic ddy san xuit va st dung phan bon hiru co nhu Quyét dinh s
885/QD-TTg ngay 23/6/2020 ctia Thu tudng Chinh phu, theo do tang ty 1€ san
pham phan bén hitu co trong tong san pham phan bon 1én 15% nam 2025;
Quyét dinh 5190/QD-BNN-BVTV ngay 07/12/2023 ctia Bo truong Bo Nong
nghiép va Phat trién nong thon (nay 13 B6 Nong nghiép va Mai trudng) voi
muc tiéu dén 2030 san xuat phan bon hitu co cta cac co sé san xuat du diéu
kién 1én 5 triéu tAn/nam, st dung phan bén hiru co chiém tdi thiéu 30% so véi
tong lugng phan bon st dung trong san xuat nong nghiép. Pinh hudéng dén
nam 2050, Viét Nam phéan dau tro thanh qudc gia ty 18 sir dung phan bén hiru
co dat 50% dién tich canh tac. Trong 10 trinh d6, co quan quan 1y nha nudc
giit vai tro chi dao va dinh hudng chién luoc; doanh nghiép dong vai tro trung
tam trong viéc trién khai va d6i méi cong nghé; ngudi nong dan 1a chu thé

then chét, truc tiép thuc hién va huong loi tir qua trinh chuyén doi. Nghi



quyét s6 36-NQ/TW ngay 30/01/2023 cua Bo Chinh tri vé phat trién va ung
dung cong nghé sinh hoc dén nam 2030 tim nhin dén nam 2045, di khing
dinh rd quan diém cua Pang va Nha nudc trong viéc didy manh tng dung
cong nghé sinh hoc vao san xuit néng nghiép, nham ning cao ning suat, chat
luong va phat trién theo hudng bén vimng. Trong bdi canh do, viéc tng dung
vi sinh vét ¢ dinh nito giai phap sinh hoc hiéu qua cho nén noéng nghiép hién
dai dang duoc quan tAm nghién ctru va trién khai thuc tién nhu mot huéng di
day trién vong. Nghién ctru vé vi sinh vat ¢6 dinh nito d3 duoc phat hién tir
nam 1901 bdi Beijerinck duge xem 1a mot trong nhitng phat minh quan trong
cta thé ky 20 trong nong nghiép (Wagner, 2011). Vi sinh vat ¢6 dinh nito
khéng chi c6 kha ning chuyén héa nito tir khi quyén thanh dang dé hap thu,
cung cip ngudn dam tu nhién cho ciy trong, ma con thé hién nhiéu chirc ning
sinh hoc ¢6 loi khiac. Theo Pham Thi Thity va Ngd Thanh Phong (2018), ché
phém sinh hoc san xuét tir dong vi sinh vat cd dinh dam Burkholderia
Vietnamiensis BV3 sau ba thang bao quan van duy tri hiéu qua, co thé thay
thé 50% luong dam héda hoc. Azospirillum va Azotobacter 1a céc vi sinh vat
song hoi sinh va tu do trong ving ré ciy trong c6 kha ning cd dinh nito va
téng hop kich thich sinh truong thuc vat (Orr va cs., 2011, Pham Van Toan,
2017). Theo Tran Van Chi va cs. (2024), viéc tng dung cac vi sinh vat cd
dinh nito, tong hop IAA c6 hoat lyc cao di gop phan nang cao ning suét cy
trong cho dia phwong. Pham Vian Toan (2017), cho biét sir dung phan HCVS
da chiing, chtic ning c6 kha ning gia ting sinh khéi va ning suat cdy trong
ngay ca khi giam 10 - 30% luong dinh dudng khoang N, P. Nguyén Thi Thu
Hiang va Nguyén Thi Thiy (2015) da phan l1ap thanh cong mot sé ching
Azotobacter phuc vu san XuAt phan HCVS cho cay ngd va xac dinh mat do tbi
ru khi bon khoang 5 x 10° CFU/g. Zhang va cs. (2023) nhan manh vai trd cta
cac vi sinh vat hitu ich trong viéc cai thién sirc khoe dat va ting sirc dé khang

ctia ciy trong. Tai An Do, Pawar va Suryawanshi (2022) khang dinh, st dung



phan bon sinh hoc tir vi sinh vét c6 thé thay thé phan bén héa hoc dé giap
tdng san luong cay laa. Véi cay ngd, Patel va cs. (2022) ghi nhan muc ting
nang suat ngd téi 18%. Tai Viét Nam, hiéu qua cta phan bon HCVS ciing
duoc nhiéu nha khoa hoc xdc nhén, trong 6 Ngb Thanh Phong va cs. (2011);
Van Thi Phuong Nhu va Cao Ngoc Di¢p (2014) da chirng minh st dung phan
hitu co vi sinh ¢6 thé thay thé 50 - 75% luong phan dam trong canh tac gidng
lta, giap cai thién chét lugng hat va dat tréng lua.

Nam & khu virc Ddng Bac Viét Nam, tinh Thai Nguyén s& hiru diéu kién
khi hau va thd nhwdng da dang, thuan Igi cho sdn xuat ndng nghiép. Trong
d6 1Ga va ngd 13 hai cay trong chinh, cay lwong thwe chi Iwc dwoce Tinh cha
trong phat trién theo hwdng nang cao chat lwgng, ndng suat va gia tri theo
Quyét dinh s6 4130/QD — UBND ngay 27/12/2021.

V61 muc dich giam thiéu su phu thudc vao phan bén hoa hoc va cac tac
dong tiéu cuc tir lam dung phan bon héa hoc dén méi trudng, gbp phan phat
trién nén nong nghiép sach, an toan, bén vitng. Viéc lwa chon dé tai luan an
vOi tidu d& “Nghién civu vi sinh vt c6 kha nang cé dinh nito va téng hop
IAA cho m¢t sé cdy trong tai Thdi Nguyén” co y nghia khoa hoc va thuc
tién. Luan 4n 1a mot phan trong két qua nghién ctru cia nhiém vu khoa hoc va
cong nghé quy gen cip qudc gia “Khai thic phdt trién nguon gen vi sinh vit
c6 kha ndang cé dinh nito va sinh téng hop indole-3-acetic acid (IAA) vng
dung trong san xudt nong nghiép”, ma sé6 NVQG-2021/DT.04.

2. Muc tiéu nghién ctru

Phan lap, tuyén chon, dinh danh dugc ching vi sinh vat c6 kha nang )
dinh nito va sinh tong hop indole -3- acetic (IAA) dé san xuat phan hiru co vi
sinh cho mot s cay trong tai Thai Nguyén.

3.Y nghia khoa hoc va thue tién
3.1. Y nghia khoa hoc



- Luan an 1a mot cong trinh khoa hoc nghién ctru day du vé dic diém
sinh hoc ctia mot sd chung vi sinh vat c6 kha nang ¢ dinh nito va sinh téng
hop TAA. Tir d6 san xuit dugc phéan hiru co vi sinh gitp ting ning suit cay
trong tai Thai Nguyén.

- La nguon tai liéu khoa hoc tham khao ¢ gia tri trong nghién ctru, giang
day va tng dung san xut phan bén hitu co vi sinh.

3.2. Y nghia thuc tién

- Phan 1ap va tuyén chon duoc mét sé chung vi sinh vét c6 kha ning cb
dinh nito va sinh tong hop IAA tmg dung san xuat phan bon hitu co vi sinh,
g6p phan ting ning suat cay trong, giam thiéu su phu thudc vao phan bon hoa
hoc, mang lai hiéu qua kinh té cho ngudi lam nong nghiép.

- Pay 1a budc tién quan trong trong viéc phat trién cic mo hinh canh tac
tién tién, dap ung xu huéng nong nghiép xanh, sach, an toan, bén viing va bao
vé stc khoe cong ddng, gop phan nang cao chat lwong san phdm néng nghiép
cua tinh Thai Nguyén.

4. Nhirng dong gop méi ciia ludn an

- Phan lap, tuyén chon, dinh danh dugc nhitng chung vi sinh vat c6 kha
nang c6 dinh nito va sinh téng hop IAA cao thong qua danh gia dic diém sinh
hoc, giai trinh ty gen 16SrRNA va giai trinh ty toan bg hé gen.

- Xéc dinh duoc lidu lugng st dung phan hitu co vi sinh chtra ching
Azospirillum sp.NL1 va Azotobacter sp.NL3 tot nhat cho cay lta va ciy ngd
tai Thai Nguyén voi muc béon 1an luot 14 1,5 tdn/ha ddi véi cay lua, ting ning
suat 16,62% va 2,0 tin/ha ddi véi cay ngd, ting nang suit 15,67%

- Panh gia dugc hiéu qua kinh té mo hinh st dung phan bén hitu co vi
sinh trén cay lua va cay ngd tai Thai Nguyén gitip tang hiéu qua kinh té so véi
mo hinh ddi chtng 1an luot 1a 10.062.000 dong/ha (twong duong 35,7%) va
11.044.000 ddng/ha (twong dwong 39,6 %).

- M ra huéng nghién ctru va tng dung méi trong san xuit ndng nghiép,

giai quyét duoc bai toan tiét kiém luong nito st dung trong canh tac, dong



thoi chimg minh kha ning san xuat chat kich thich sinh truéng IAA tir vi sinh
vat, gitp tang hiéu qua sinh trudong va ning suat ciy trong.
Chuong 1
TONG QUAN TAI LIEU

1.1. Vai tro cda vi sinh vat trong hé sinh thai nong nghiép
Vi sinh vat déng vai trd vo cing quan trong khong thé thiéu trong hé

sinh thai nong nghiép. Tl viéc gop phan vao qua trinh phan hity cac chat hiru
co, cai thién sy phat trién cua cay tréng, kiém soat sdu bénh, dén cai thién
nang cao stc khoe dat. Nhitng nghién ctru gan dy da cho thay: vi sinh vét co
thé ting cuong kha ning chéng chiu cta cay trong ddi véi cac diéu kién moi
truong khic nghiét. St dung vi sinh vat mot cach hiéu qua co thé gilp tang
cudng ning sudt ndong nghiép, bao vé moi trudng va hd tro sy phat trién bén
viing cua nganh ndng nghiép trong tuong lai. Vai tro cua vi sinh vat trong hé
sinh thai nong nghiép dugc thé hién & cac khia canh sau:
1.1.1. Vi sinh vit va sw phin hiiy chdt hitu co

Vi khuan, nim va xa khuan, tham gia vao qu4 trinh phan huy chét hitu co
trong dat, bién ddi cac chat nay thanh dinh dudng dé tiéu cho ciy trong. Cac
vi sinh vat nay hoat dong nhu nhiing tdc nhan phan giai chinh, gitp cai thién
cAu tric dit va tao ra moi truong thudn lgi cho sy phat trién cla cay tréng.

Mot s6 nghién ctru di chi ra rang viéc ap dung cac chat hitu co nhu phan
chuéng va phan xanh, cung véi su hién dién cua vi sinh vat, cé thé lam tang
ham lwong dinh dudng trong dat. Theo Zhang (2020) da chimg minh rang,
viéc sir dung phan hitu co két hop vdi vi sinh vat da 1am tang dang ké ham
lwong nito va phospho trong dat, déng thoi cai thién cdu trac dat va kha nang
gilr nude.
1.1.2. Vi sinh vit kich thich sinh truéng cdy trong (PGPB)

Vi sinh vat c¢6 vai trd truc tiép hd tro su phat trién cua cdy trong thong

qua nhiéu co ché khac nhau nhu: c¢6 dinh nito, hoa tan phosphat va san sinh



cac chat kich thich tang truong thuc vat (phytohormones). Céc vi sinh vat ¢
dinh nito nhu Rhizobium, cb kha ning chuyén d6i nito khi quyén thanh céac
hop chét nito ma cay trong c6 thé hip thu va st dung. Ngoai ra, vi sinh vt
hoa tan phosphat nhu Bacillus va Pseudomonas ¢6 thé chuyén d6i cac dang
phosphat khéng tan trong dat thanh cac dang d& hap thu hon, giup cdy trong
tiép can ngudn dinh dudng mot cach hiéu qua. Mot nghién ctru cua Khan
(2019) da cho thiy, viéc str dung céc vi sinh vt hoa tan phosphat c6 thé 1am
taing ham luong phosphat trong dat va cai thién su phat trién cta cay trong laa
mi.

1.1.3. Vi sinh vt va sy kiém sodt sinh hoc déi véi sdu bénh

Vi sinh vt cling dong vai trd quan trong trong viéc kiém soat sinh hoc
d6i v6i sau bénh. Cac vi sinh vat ndy c6 thé tn cong va tiéu diét cac loai sau
bénh gay hai cho ciy trong, dong thdi 1am giam su phu thude vao cac loai
thude trir sdu hoa hoc.

Vi khuan Bacillus thuringiensis (Bt) 1a mot vi du dién hinh vé vi sinh vat
kiém soat sinh hoc, c6 kha niang ddi khang véi nhiéu loai siu bénh hai nhiéu
loai cay trong khac nhau (Chattopadhyay va cs., 2018). Nghién ctru cta (Pinh
Truong Son va cs., 2022) vé bénh héo vang chudi do nidm Fusarium
oxysporum f. sp. cubense (Foc) gay ra 1a mot trong nhiing bénh hai nghiém
trong nhat dbi véi cay chudi, gay thié¢t hai 16n vé nang suét va chat luong. Pac
biét, chung Foc TR4 c6 kha ning 1ay nhiém trén pham vi rong, anh huong dén
hau hét cac giébng chudi hién nay. Trong bdi canh cac bién phap phong trir
truyén théng chwa mang lai hiéu qua bén viing, giai phap sinh hoc str dung vi
sinh vat d6i khang dang dugc xem 14 hudng di chién luge. Nghién ctru nay
tap trung phan lap va danh gia hoat tinh d6i khang cua ching xa khuan
VNUA27 d6i véi nim Foc TR4. Pong thoi, tién hanh khao sat anh huong cua
dich nuoi céy xa khudn VNUA27 dén su phat trién ctia hé soi va qua trinh nay
mam cua bao tir ndm gay bénh. Ttr 39 mau dat thu thap tai 2 dia diém Nui

Phéo, Pai Tir va M6 Sét, Trai Cau thudc tinh Thai Nguyén nhém nghién ctru



ciia (P4 Thi Hién va., 2019) da phan lap va tuyén chon chung xa khuan sinh
khang sinh @c ché sinh truong vi khuan Gram duong. Bén canh d6, nim
Trichoderma ciing c6 kha ning d6i khang véi nhiéu loai ndm gay bénh ciy
trong nhu Fusarium, Rhizoctonia va Pythium. Cac nghién ctru cia Harman
(2004) da chimg minh rang, Trichoderma cé thé canh tranh v&i cac ndm gy
bénh vé dinh dudng va khong gian, dong thoi san sinh cac chat khang sinh tir
nhién gitp e ché su phat trién ciia chung.

1.1.4. Vi sinh vit va cdi thién sirc khée dit

Dit dai duoc coi 1a mot thuc thé sbng. Stc khoe dat 13 yéu tb quan trong
anh huong dén niang suat nong nghiép. Vi sinh vat dat gop phan cai thién sirc
khoe dit thong qua viée ting cudng ciu tric dat, cai thién kha ning giit nudce
va cung cap dinh dudng cho cy trong.

Céc vi sinh vat nhu nam 1& Arbuscular mycorrhiza (AMF) ¢6 kha ning
tao ra mang ludi ré phu, gitip ciy trong ting cuong hap thu nudc va dinh
dudng tir dat. Nghién ctru ctia Wang (2021) da chi ra rang, viéc sit dung AMF
trong canh tac da giup cai thién stirc khoe dit va ting ning suit ciy ngo.

1.1.5. Vi sinh vat va sw bén vitng nong nghiép

Vi sinh vat khong chi hd trg sy phat trién cua cdy trong ma con gop phan
vao sy bén ving cia hé sinh thai nong nghiép. Viéc st dung vi sinh vat trong
noéng nghiép co thé giam thiéu sy phu thudc vao phan bén hoa hoc va thude
trir sau, tir d6 giam thiéu tac dong tiéu cuc dén méi trudong. Nghién ciru cua
Vessey (2022) da cho thiy rang, viéc ap dung cac san pham vi sinh vt trong
noéng nghiép khong chi gitp cai thién ning suét cdy trong ma con lam giam
lugng khi thai nha kinh va 6 nhiém méi trudng.

1.2. Tong quan veé vi sinh vat kich thich sinh truéng
1.2.1. Khai niém vi sinh vt kich thich sinh truong thuc vit

Vi sinh vat 13 nhoém sinh vat co kich thude rat nho, thuong chi co thé

quan sat duoc dudi kinh hién vi, bao gém cic nhoém chinh nhu vi khuan, vi

nam, vi tdo, dong vat nguyén sinh va virus. Chung ton tai & khap moi noi trén



trai dat, tir cac moi trudong cuc doan nhu subi nudc nong, sa mac kho can, dén
cac moi trudong séng thong thuong nhu dat, nudce, khong khi va bén trong co
thé sinh vat khéc (Pham Van Toan, 2017). Mat do, sy da dang vé chung loai
vi sinh vat & cac loai dat c6 sy khac nhau. Chung c6 thé phin bd tu do trong
dat, ving dat xung quanh ré& cdy hodc xam nhdp vao r& (ndi sinh). Vi sinh vat
song trong ving ré thudng cdé mat do 1on hon cac ving khac co quan hé mat
thiét v4i cay trong, sit dung cac chat tiét ra cua ré 1am ngudn dinh dudng dong
thoi tham gia vao cic qua trinh chuyén héa vat chit trong ré ciy gép phan
cung cip hodc nang cao hiéu qua sir dung dinh dudng cua cay trong. Cac vi
sinh vat cu tri trong ving ré cay trong da duoc khai thac va ung dung nhu
mot thanh phan quan trong trong phan bon vi sinh, nhd vao vai tro tich cuc
trong viéc thuc day sy sinh truong va phat trién cta thuce vat. Nhimg vi sinh
vat ndy c6 kha ning hd tro cdy trong thich nghi hiéu qua hon véi cac diéu
kién moi trudong bt loi théng qua co ché hoa tan phosphat kho tan, c¢b dinh
nito trong khi quyén, va tong hop cac chat diéu hoa sinh truong nhu
indole-3-acetic acid, gibberellin, cytokinin. Ngoai ra, ching con tao ra cac
hop chat thtr cip co thé ting cuong stc chong chiu cua cdy trude tic dong bat
loi ctia méi trudng, chang han nhu ethylene (Nguyén Qudc Khuong va cs.,
2021).

Tuy thude vao diéu kién cua dit ma sy tuong tac gitra vi sinh vat dat va
cdy c6 thé ¢ loi, c6 hai hodc trung tinh. Tham chi khi thay doi diéu kién dat
thi tac dung cta vi sinh vét v4i cay trong ciing thay d6i theo. Vi sinh vt séng
tu do trong dét, ¢ kha nang xam nhap va dinh cu trong ving ré cua cdy trong,
c6 thé cai thién sy sinh trudng va ning suét cta ciy thong qua nhiéu co ché
sinh hoc khac nhau, bao gém: ¢d dinh dam, hoa tan phosphat, téng hop céc
hormone thyc vat nhu auxin, gibberellin, cytokinin, tdng cuong kha nang
chdng chiu stress sinh hoc va phi sinh hoc cua cay trong dugc goi chung 1a vi

sinh vat kich thich sinh truéng thuc vat (PGPB) (Orozco va cs., 2021).



1.2.2. Piic diém ciia vi sinh vit kich thich sinh truéng thuwe vit

Vi sinh vat kich thich sinh truéng thuc vat co nhiéu dic diém giup cai
thién sy phat trién cta cdy trong mot cach truc tiép hodc gian tiép. Tac dong
gian tiép thé hién khi nhitng vi sinh vat lam giam hodc ngin chin mot sb tac
dong co hai cua mam bénh (thuong 1a ném). Tac dong truc tiép la do vi sinh
vat tao diéu kién thuén loi cho cay tréng thu nhan céac chat dinh dudng co san
trong mdi truong nhu: sit, nito va phosphate hoa tan. Nhom vi sinh vét nay
con c6 kha ning 1am thay d6i ndng d6 hormone, diéu hoa qua trinh ting
truong & thuc vat (cytokinin, auxin, va ethylene), nhd d6 cdy trong co thé hap
thu va st dung mot cach c6 hi¢u qua. Mot s6 dic diém quan trong cua PGPB

dugc trinh bay & Hinh 1.1.

Hoa tan P IAA ] ACC
CO dinh N, Siderophores deaminase
| | | |
. c - Dinh dudn ) )
dDlwnh Klgh thl.’Ch va e chég Chu.l stress phi
udng sinh truong maim bénh sinh hoc

KIiCH THICH SINH TRUONG THUC VAT

v

Hinh 1.1. Pic diém ciia vi sinh vat kich thich sinh truwéng thue vat
(Nguén: Orozco va cs., 2021)

Nhiéu nghién ctru trén thé gidi di chimg minh rang vi sinh vat c6 vai tro
quan trong trong viéc thuc day sinh truéng va phat trién cay trong, gop phan
giam thiéu nhu cau st dung phan bon hoa hoc, déng thdi ning cao ning sut
va chat luong ndng san. Trong nhitng ndm gan day, xu hudng Gmg dung nhém

vi khuan thiic day sinh truong thuc vat (PGPB) nhu mot giai phap thay thé
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cho cac hoa chit nong nghiép truyén thong ngay cang dugc quan tam. Viéc
nay khong chi gitip giam su 18 thudc vao phan bon hoéa hoc va thudc bao vé
thuc vat, tiét kiém chi phi san xuét, ma con mang lai loi ich vé& moi truong.
PGPB con hd tro ting cudng kha niang chdng chiu ciia cay trong trudc cac
diéu kién bat loi do tac dong cta bién doi khi hiu, qua d6 gop phan phat trién
nén nong nghiép theo hudng bén viing (Nguyén Xuin Vi, 2022).

1.2.2.1. Khd nang cé dinh nito

Tat ca sinh vat déu can nito dé tong hop cac phan tir sinh hoc nhu protein
va axit nucleic. Tuy nhién, nguén nito chinh trong ty nhién 1a nito khi quyén
(N,) thi hau hét cac sinh vat séng khong st dung duoc. C6 dinh nito sinh hoc
1 qua trinh khir N, thanh amoniac (NH;) thong qua cac vi sinh vat c¢6 dinh
nito nho d6 ma thue vat c6 thé hép thu duoc nguén dinh dudng nito ty nhién.
Vi sinh vét c¢6 dinh nito ¢ thé ¢ trang thai cong sinh (nhu hinh thanh cac ndt
san ré cay ddac biét 1a cay ho dau) hodc khong cong sinh (séng tu do trong
dét). Céc vi sinh vat ¢d dinh nito thuc hién qué trinh ¢ dinh nito nho phtrc hé
enzyme nitrogenase voi sy tham gia ciia ATP (Nachiket va cs., 2010). Vi sinh
vat ¢b dinh nito thuéc nhiéu chi khac nhau nhu: Rhizobium, Bradyrhizobium,
Herbaspirillum,  Azospirillum, Burkholderia, Pseudomonas, Bacillus,
Azotobacter va Klebsiella ...

Klebsiella oxytoca M5al 1a chung vi khuan cb dinh nito dau tién ma tai
d6 cac gen lién quan dén qué trinh tong hop nito va hoat dong cua enzyme
nitrogenase da dugc xac dinh va mo ta ro rang. Trong h¢ gen cia chung nay,
c6 tong cong 20 gen nif duoc sip xép trong mot vung nhidm sic thé dai
khoang 24 kb, dugc to chirc thanh 8 operon khac nhau gdm: nifJ, nifHDKTY,
nifENX, nifUSVWZ, nifM, nifF; nifLA, va nifBQ. Gen nifD va nifK chiu trach
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nhiém ma hoa cho FeMo-protein, con gen nifH ma hoa cho Fe-protein, déu 1a
nhimng thanh phan thiét yéu ctia phirc hé nitrogenase (Jesmi va cs., 2017).

Mot sb loai trong chi Bacillus c6 kha ning cb dinh nito nhu B. subtilis,
B. megaterium, B. circulans, B. aerophilus, B. flexus va B. oceanisediminis.
Co s& phan tir ciia qua trinh ¢ dinh nito ¢ cac loai Bacillus di dudng nay da
dugc chiing minh 1a nho vao sy c6 mat cia gen NifH (Jesmi va cs., 2017).
Theo két qua nghién ctru ctia Van Thi Phuong Nhu va Cao Ngoc Diép (2014)
d3 ching minh rang, st dung 02 chung cb dinh nito phan lap tir ré lta
(Azospirillum amazonense va Burkholderia kururiensis) ¢ thé cung cap 50%
dam sinh hoc cho nhu ciu sinh trudng va phat trién cla cay lua, cai thién chét
luong hat va chat lugng dat trong lta & thanh phd Tuy Hoa, tinh Ph Yén. Két
qua phan tich gen cho thay ca hai ching nay déu mang gen NifH.
1.2.2.2. Kha ndng sinh tong hop IAA

Axit idole-3-acetic (IAA) 1a hormone kich thich sy phat trién & thuc vat,
thudéc nhom auxin, 1a nhom co6 tdc dung sinh 1y manh nhét. IAA anh huong
dén su phan chia, kéo dai va bi¢t hoa té bao; kich thich su nay mam cuta hat va
cu; ting ty 16 phat trién xylem va ré; kiém soat cac qua trinh sinh trudng sinh
dudng; hinh thanh r& bén; su ra hoa; 4nh hudng dén qué trinh quang hop, hinh
thanh sdc td, sinh tong hop cac chat chuyén hoa khac nhau va chdng lai cac
diéu kién bt loi. IAA déng vai tro nhu mot chat diéu hoa sinh trudng, c6 kha
ning kich thich qua trinh kéo dai té bao thong qua viée diéu chinh mét sé yéu
t6 sinh 1y nhu ting tinh thim cta mang té bao, thic ddy hap thu nudc, lam
giam 4p luc thanh té bao va thuc day qua trinh tong hop céu trac thanh té bao.
IAA con ngan chan va tri hoan hién tuong sinh 1y cua 14, thuc déy su ra hoa,

tao qua (Zhao, 2010).
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Két qua phan tich & cac loai vi sinh véat khac nhau cho thiy sy twong
dong gitta con duong sinh tong hop IAA & vi sinh vat va thyc vat. IAA
thuong duoc téng hop theo hai con duong 1a phy thudc tryptophan va khong
phu thudc tryptophan. O vi sinh vat con dudng tong hop IAA khéng phu
thudc tryptophan con chua rd rang. Con dudng tong hop IAA phu thudc
tryptophan c6 4 con dudng dugc phan loai dua trén hop chit trung gian trong
qua trinh chuyén héa bao gém indole-3-pyruvate (IPA), tryptamine (TPM),
indole-3-acetonitrile (IAN) va indole-3-acetamide (IAM) (Hinh 1.2)

Tryptophan
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Indole-3-acetic acid

Hinh 1.2. Con duwdng sinh tong hop IAA (Zhang, 2023)

1.2.2.3. Kha nang hoa tan phosphate

Phospho (P) 1a mot trong nhitg nguyén td thiét yéu cho qua trinh sinh
truong va phat trién cua cdy trong, chiém khoang 0,2% khdi luong kho cua
ciy. Photpho dugc xép vi tri thir hai (sau nito) trong sb cac chat dinh dudng
pho bién, c6 anh huong 16n dén su phat trién cua cdy trong. Thong thuong, P
bi ¢6 dinh duéi cac dang khoé hoa tan khac nhau trong dét, din dén ham luong
lan ma cay trong hip thu duoc 1a rat thip (Mardamootoo va cs., 2021). Cay

trong chi c¢6 thé hip thu phospho ¢ dang mudi hoa tan. Trong dit nguyén tb
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nay ton tai chil yéu ¢ dang mudi phosphate khong tan cta sit, nhom va canxi.
Ham lugng phospho trung binh trong dat chiém 0,05%, tuy nhién chi co
khoang 0,1% luong nay 1a cay trong c6 kha ning st dung duoc. Trong qua
trinh canh tac, khoang 70-90% luong phospho ¢ dang phosphate duoc giir lai
thong qua lién két voi Ca®* dé tao thanh canxi phosphate trong da voi, trong
dat hodc voi AP, Fe** dé tao thanh nhém phosphate (AIPO), sit phosphate
(FePO) khong tan trong dat chua (Sharma va cs., 2013).

Mot sb vi sinh vat c6 kha ning hoa tan va khoang hoa phosphate kho tan
dé cung cip cho qua trinh sinh trudng va phat trién & cay trong. Trong moi
truong ty nhién, nhiéu vi sinh vat trong dat va ré c6 hiéu qua trong vi¢c giai
phong phosphate tir phosphate khong tan trong dat thong qua qua trinh hoa
tan va khoang hoéa (Satyaprakash va cs., 2017). Cac vi sinh vat nay lam tang
tinh kha dung sinh hoc cua phosphate khong tan dé thuc vat str dung. Nhom
vi sinh vat nay dugc goi 13 vi sinh vét hoa tan phosphate chu yéu gdm vi sinh
vat, ndm, xa khuan va tdo. Theo Van Thi Phuong Nhu va Cao Ngoc Di¢p
(2014) cho biét, hai ching vi khuan P.putida TALO1 va B. subtilis TAL04 hoa
tan phosphate khé tan di cung cip 50% lan hitu dung cho cdy lta. Trén dat
cdy trong can, kha niang hoa tan lan tir 1an can xi ctia vi khuan noi sinh phan
1ap tir cdy ngd 1a 51,3 mg/l va tir ré ciy mia 1a 73,9-86,4 mg/l (Nguyén Qudc
Khuong va cs., 2020). Két qua giai trinh ty toan bd hé gen cua ching S.
tamaricis DM10 va M. pelagius C7 d3 xac dinh duoc cac gen lién quan dén
kha nang kich thich sinh truong (kha ning phan giai phosphate, tong hop
ACC deaminase va sinh siderophores), kha ndng chiu man va kha nang noi
sinh (Vi Van Diing, 2023).

St dung vi khuan hoa tan phosphate dé phuc hoi dat bac mau va khoi
phuc ning suat ciia dat san xuat nong nghiép. Ching B. thuringiensis c6 kha
ning hoa tan phosphate cao 1am ting chiéu dai cta ré lta trong phong thi

nghiém. Khi st dung két hop hai chung Azotobacter chroococcum va B.
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subtilis niang suat lta mi duoc cai thién dang ké (Bhattacharyya va Jha.,
2022).
1.2.2.4. Kha nang sinh ACC deaminase

Kha ndng san sinh enzyme 1-aminocyclopropane-1-carboxylate
deaminase (ACCD) la mdt déc tinh quan trong cua cac vi khuén thac déy sinh
truong thuc vat (PGPB), gop phan hd tro ciy trong phat trién va ting kha
nang thich nghi voi cac diéu kién stress phi sinh hoc nhu han han hodc nhiém
man. Ethylene - mot hormone thyc vat co vai tro trc ché sinh truéng - thuong
dugc cay tiét ra khi phai ddi mat v6i cac tac nhan bat loi tir méi truong nhu
nhiét 46 khic nghiét, kho han, néng d6 mudi cao, kim loai nang hoac cac chat
6 nhiém hitu co. Viéc ting ndng do ethylene dudi tic dong cia stress s& lam
giam sy phat trién cta than va ré cay.

Hién tuong nay duogc goi la stress ethylene. Thuc vat phan Uing voi
stress bang cach san xuit hop chat axit 1-amino-cyclopropane-1-carboxylic
(ACC), tién chat cua ethylene. ACC dugc ciy trong tiét vao trong dat & vi tri
xung quanh ving ré va duoc hé thdng ré hip thu lai mot 1an nita trude khi
chuyén thanh 11 ethylene. Co ché dé vi sinh vat kich thich sinh truéng thuc
vat 1am giam stress 12 lam giam ndng do ethylene thong qua viéc thity phan
tién chat 13 ACC bang ACC deaminase. Vi sinh vt kich thich ting trudng
thiuc vat chira ACC deaminase co thé phan giai ACC thanh amoniac va
a-ketobutyrate, lam giam ham lugng ethylene bén trong cdy. Chinh vi vay,
mot s6 ching PGPB c¢6 chita enzyme ACC deaminase duoc danh gia 1a co
tiém nang trong viéc giam thiéu tic dong tiéu cuc cla cac yéu td stress phi
sinh hoc 1én cay tréng. Nhiéu nghién ctru da chi ra rr:ing, vi€c thuc vat cong
sinh v6i cac vi khuan nay co6 thé nang cao kha ning chéng chiu trudc nhiéu
dang stress moi trudng nhu nhiém min, kho han, ngdp Ging va ca su tin cong

cua mam bénh.
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Gen acdS mi hoa ACC deaminase di dugc phat hién trong mot sb loai
vi sinh vat va nAim. Gan day, ACC deaminase di duoc tim thdy trong nhiéu
loai vi sinh vat gram am, vi sinh vat gram duong dac biét 1a vi sinh vat ndi
sinh (Saikia va cs., 2018).
1.2.2.5. Kha nang sinh siderophores

Siderophores 1a cac phan tr hitu co nhé dugc tao ra bdi cac vi sinh vat
trong diéu kién han ché sit, hd trg ting cudng qua trinh hip thu sit. Cac vi
sinh vat tao ra mot loat cac siderophores, hau hét 1a catecholate (enterobactin),
mot s6 it 1a carboxylate (rhizobactin) va hydroxamate (ferrioxamine)
(Miethke va cs., 2007). Tuy nhién, ciing c6 mot sb loai siderophores cua vi
sinh vat co chita hon hop cac nhom chic pyoverdine (Isabelle va cs., 2020).
Mot sb loai vi sinh vat c6 kha nang kim ham hodc ti€u diét nam bénh bﬁng
cach str dung cac siderophores tu sinh.

Nghién ctru cia Rungin va cs. (2012) ciing chi ra rang, khi cay lta dugc
xtr 1y bing chung xa khuin ndi sinh Streptomyces c6 kha ning san sinh
siderophores, sinh khéi cta ré va chdi ting dang ké so vdi d6i ching, chu yéu
nhd vao viéc cai thién kha nang héap thu sat (Fe).

1.3. Vi sinh vt cb dinh nito va sinh tong hop IAA
1.3.1. Vi sinh vit c6 khd ning cé dinh nito

Vi sinh vét ¢6 dinh nito dong vai trd quan trong trong chu trinh nito tu
nhién, chuyén ddi nito khi quyén (N:) thanh cac dang hitu co c6 thé sir dung
duge nhu amonium (NH,"). Céac vi sinh vat nay c6 thé séng tu do trong dat
hodc cong sinh voi thuc vat. Vai tro ctia chung rat quan trong trong nong
nghiép va sinh thai hoc vi chiing gitp cung cip ngudn nito cho ciy trong ma
khong can st dung phan bon hoa hoc.

Vi sinh vat cb dinh nito duoc chia lam 3 nhém: vi sinh vét c¢b dinh nito
séng cong sinh, vi sinh vat ¢ dinh nito séng tw do va vi sinh vat ¢d dinh nito

tuong tac voi thuc vat ky cha. Tuy nhién, ranh gidi gitra ba nhém vi sinh vat
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cd dinh nito, dic biét 1a giita nhom sbéng tu do va nhém ¢ tuong tac véi thuc
vat, van chua dugc xac dinh mot cach rd rang. Trong mot sd trudng hop, cing
mdt loai vi sinh vat ¢ thé duoc phan loai vao nhiéu nhém khac nhau do dic
diém sinh hoc da dang va kha ning thich nghi linh hoat véi méi trudng sdng.

Vi sinh vat ¢d dinh nito séng cong sinh la nhitng chuing vi sinh vat thiét
1ap mbi quan hé cong sinh v&i thuc vat ky chil theo co ché hai bén cing c6
loi. Trong mbi quan hé nay, vi sinh vét thuc hién trao ddi chat dinh dudng voi
cdy trong va gy ra nhimg bién d6i cdu tric mé tai vi tri cu trd, dién hinh 1a sy
hinh thanh ndt sdn & ré cac loai cay ho Pau. Cong sinh dugc xem la dang
tuong tac chat ché gilra vi sinh vat (dugc goi la sinh vat cdng sinh) va thuc
vat. Phan 16n cac vi sinh vat cb dinh nito cong sinh 1a vi khuan Gram am, c6
kha niang hinh thanh ndt sin ¢ ré cdy ho Pau; bén canh d6, mot sd thudc
nhém xa khudn chi Frankia (Gram duong), c6 thé tao nt san trén ré cay than
g0, cdy hai 14 mam va cay bui. Trudc ddy, cac vi khuan cong sinh v6i ciy ho
Pau duoc xép chung trong chi Rhizobium, do d6 thuong duoc goi chung la
Rhizobia - cac vi sinh vét ndt ré. Tuy nhién, theo phan loai hién dai, nhém vi
sinh vat nay duoc chia thanh nhiu chi khac nhau, chi yéu bao gdm
Rhizobium,  Sinorhizobium (nay 1a  Ensifer), Mesorhizobium va
Bradyrhizobium (MacLean va cs., 2007).

Vi sinh vat ¢d dinh nito sng tu do (khong cong sinh) 14 nhitng vi sinh
vat tuong tac thyc vat ¢6 dinh dam nhung khong xam nhap vao mot loai cay
cha theo hudéng cong sinh chuyén biét. Trong sé nay quan trong nhét 1a cac
loai thudc chi Azobacter, Pseudomonas va Clostridium. Vi sinh vat cb dinh
dam tuong tac 1a nhimg vi sinh vat tham gia vao qua trinh trao ddi chit dinh
dudng v6i thuc vat nhung khong lam thay dbi cau tric ré cua thuc vat.

Céc vi sinh vat ¢d dinh nito twong tac bao gdm tir nhitng vi sinh vat séng
ty do trong vung 1an can ré cay thuc vat dén cac vi sinh vat séng no1 sinh
trong mo té bao thuc vat. Pé qua trinh c¢d dinh nito twong tac dién ra, can dap

ung cac diéu kién sau:
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1. Thuc vat ky chu;

2. Vi sinh vat c6 dinh nito;

3. Chét nén tir thuc vat;

4. Mbi truong thich hop dé enzyme nitrogenase hoat dong;

5. Qua trinh chuyén nito da duoc cb dinh tir vi sinh vat sang cay trong.

Mot sd vi sinh vat dién hinh tham gia qua trinh ¢ dinh nito tuong tac
bao gém: Azospirillum, Burkholderia, Enterobacter, Gluconoacetobacter,
Herbaspirillum va Klebsiella.

Vi sinh vét ¢6 dinh nito khong chi c6 kha ning chuyén héa nito tir khi
quyén thanh dang d& hap thu, cung cip ngudn dam tu nhién cho cay trong, ma
con thé hién nhiéu chtrc ning sinh hoc c6 loi khac. Ching c6 thé thic day
sinh truong thuc vat thong qua viéc tong hop céc enzyme nhu ACC
deaminase va cac hormone sinh truong thuc vat (phytohormone) nhu auxin,
cytokinin va gibberellin. Ngoai ra, cac vi sinh vat ndy con gép phan bao vé
cdy trudc sy tan cong ctia mam bénh thong qua co ché canh tranh dinh dudng
va khong gian song, ciing nhu san sinh cac hop chéat khang sinh, enzyme thity
phan hoic kich hoat hé thong phong vé tu nhién cia cay ky chi.

Véi nhiing lo1 ich da dang, vi sinh vat ¢ dinh nito dang dugc xem la
mot trong nhitng giai phap sinh hoc hiéu qua cho nén néng nghiép hién dai.
Ngay cang c6 nhiéu nghién ctru tap trung 1am rd vai tro va co ché hoat dong
ciia nhom vi sinh vat ndy, gop phan dinh hinh cac chién lugc canh tac bén
vitng trong san xuit ndng nghiép.

* Cac nhém vi sinh vét ¢6 dinh nito
a. Vi sinh vit cé dinh nito tw do hiéu khi

Nhom nay gdm hai chi chinh 1a Beijerinskia sp va Azotobacter sp.

- Beijerinskia sp.

Puoc phén lap boi Starkey nim 1939, Beijerinskia sp 14 loai c¢6 dic diém

gidng voi Azotobacter sp. Té bao c6 hinh dang thay d6i nhu hinh cau, hinh
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que, hinh bau duc. Beijerinski 14 vi sinh vat gram am, khong sinh bao tir. Co
kha nang song t6t trong moi trudng axit (pH=3). Vi sinh vat c6 kha ning cb
dinh duoc 16 - 20 mg N khi dong héa hét 1g dinh dudng carbon. Ngoai kha
ning ¢ dinh N chang con c6 kha ning téng hop cac chat kich thich sinh
truong cho cay trong.

- Azotobacter sp.

La vi sinh vat gram am, khong sinh bao tir c6 kha nang ¢d dinh N tu do.
Khi chua truéng thanh té bao thudng cé hinh que, sinh san bang cach phan
cit, di chuyén nhd tiém mao. Khi trudng thanh mat kha nang di chuyén, kich
thudc thu nhé thanh dang cau duoc bao boc bai mot 16p nhﬁy.

Khuan lac cia Azotobacter co dang cau 10i, nhin bong, co6 khi nhan
nheo. Cac noi phan lap tir tu nhién c6 kha niang ¢ dinh 10 - 15mg N khi tiéu
thu hét 1g dinh dudng Carbon. M6t sd ndi tuyén chon c6 kha niang cb dinh t6i
30mg/1g dinh dudng carbon.

Trong dét, Azotobacter tap trung & ving dat xung quanh ré ciy. Ngoai
kha ning cung cip dinh dudng N cho cdy n6 con c6 kha nang kich thich nay
mam, kich thich sinh truéng thudng pho bién cac ndi sau:

+ Azotobacter chrococum: kich thuée té bao 2,0 x 3,1 micromet, c6 kha
nang di dong khi con non. Khi gia hinh thanh nang x4c. Khuan lac c6 mau
nau hodc den khi vé gia, khong khuéch tan ra moi trudng.

+ Azotobacter beijerinckii: cé kich thudc 2,4 x 4,6 micromet. Khong c6
kha nang di dong va hinh thanh nang xac. Khuan lac khi gia c6 mau nau sang,
sac to khong khuéch tan ra méi truong nudi cay.

+ Azotobacter vinelandii: t& bao ¢6 kich thude 1,5 x 3,4 micromet, cd
kha nang di dong va hinh thanh nang xac. Khuan lac mau lyc huynh quang,

sac t6 khuéch tan vao méi trudong.
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+ Azotobacter agilis: té bao c6 kich thude 2,8 x 3,3 micromet, c6 kha
ning di dong, khong hinh thanh nang xac, khuan lac mau vang luc huynh
quang, sac t6 khuéch tan vao moi trudng.

b. Vi sinh vit c¢é dinh nito tw do ky khi Clostridium

Clostridium duoc phat hién 1an dau tién boi Vinogradxki (1893). Vi sinh
vat Clostridium ¢6 kich thude 2,5 - 7,5 x 0,7 - 1,3 micromet, c6 thé dig
riéng 1& hodc kep do6i thanh chudi ngan. Bao tir hinh bau duc, c6 kha ning
chiu dugc nhiét do cao va kho han. Clostridium cb kha nang tich iy duoc 10
- 15mg N phan tir khi d6ng hoa hét 1g dudng Carbon.

c. Cdc vi sinh vit song cong sinh véi cdy ho diu

Vi sinh vét ¢6 dinh nito cong sinh vo1 cdy ho dau con goi la vi sinh vat
ndt san. Chang hinh thanh cac ndt san v6i & cay ho dau nhu ciy dau tuong,
lac, dién thanh, mué)ng, ¢t khi, trinh ni, ... chung st dung dinh dudng carbon
ctia cay va cb dinh N khong khi dé sir dung va cung cAp mot phan cho cay
cha, gdom:

- Rhizobium

Nam 1868, nha khoa hoc Ha Lan M. W. Beijrinck da phan 1ap duogc loai
vi sinh vat séng cong sinh trong ndt san & ré mot cay thudc b dau, ong da dat
tén la Basilusradicicola.

Nam 1889, vi sinh vat nay duoc xép vao chi Rhizobium (B. Frank,
1989). Trén moi truong dac, chung co khuan lac tron bong, nhﬁy, khi con non
c6 kha nang di dong nho tiém mao, khi té bao gia tré nén bat dong.

Rhizobium thudc loai hao khi wa pH trung tinh hodc kiém (pH tir 6,5 -
7,5), nhiét do thich hgp 24 - 26°C. Chung xam nhiém vao ré cay bg dau thong
qua 16ng hut, d6i khi qua vét thuong & vo r&. Duéi anh hudng ctia vi sinh vat,

ré tiét ra enzyme polyalacturonase phan huy thanh long hit tao diéu kién cho
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vi sinh vatxdm nhap vao ré. Theo tinh toan cua cac nha khoa hoc nhom vi
sinh vétnay c6 kha ning cung cap cho cay 80 -120kg N/ ha.

- Bradyrhizobium

Vi sinh vat hinh que, kich thuéc trung binh 0,5 - 0,9 x 1,2 - 3,0 um,
thuong chtra chit dy trit PHB. Trén moi truong dac, khuén lac caa ching cé
dang tron, bong, nhay, khéng mau.

Bradyrhizobium 13 vi sinh vat hiéu khi, tuy nhién chung c6 thé phat trién
dugc ngay trong trudng hop chi c6 mot ap luc oxy rat thap khoang 0,001atm.
Chung phat trién thich hop & pH= 6,5 - 7,5. Nhiét do phat trién thich hop la
24 - 26°C, nhiét @6 37°C su phat trién cua ching bi can tré mot cach rd rét.
Trong Bradyrhizobia, cac gen 16S rRNA duoc biét 1 khong c6 du su da dang
trinh ty dé nhan biét 1d rang cac loai khac nhau (Kaneko va cs. 2010). Cac
nghién clru ciia Martinez-Romero va cs. (2010)_khi phan tich toan b bo gen
cua chi Bradyrhizobium st dung nhan dang nucleotide trung binh (ANI) va su
phét sinh loai cho thdy chi ndy vé co ban 13 don nganh véi bay nhom 16n
trong phan loai nay bao gébm vi khuan ndt san c¢b dinh dam ciing nhu mét sd
chung séng tu do.

- Azorhizobium

Azorhizobium la mot giéng vi khudn méi duoc dé xudt thude ho
Rhizobiaceae véi dai dién duy nhét 13 Azorhizobium caulinodans (Dreyfus va
cs., 1988). Vi khuan nay c6 kha ning ¢b dinh dam trong diéu kién cong sinh
voi thue vat ho dau, dic biét 1a Sesbania rostrata. Khac vai cc 1oai vi khuan
¢ dinh dam thong thuong nhu Rhizobium hay Bradyrhizobium, A.
caulinodans khong chi hinh thanh ndt sdn ¢ r& ma con c6 thé tao nét san trén
than cay chu.

Nho khé nang ¢ dinh dam manh m&, Azorhizobium caulinodans c6 tiém

nang Uung dung trong cac mo hinh ndong nghiép bén viing, dac biét 1a & cac h¢


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3899980/#B12-genes-03-00576
https://www.frontiersin.org/people/u/67830
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sinh thai dat ngap nudc hodc ving canh tac lta nudc. Viée st dung S. rostrata
nhu mot cay phan xanh c6 thé giup giam nhu cau sir dung phan dam héa hoc,
tir 46 bao vé moi trudng va giam chi phi san xuat (Elmerich va cs., 2000).
d. Cdc vi sinh vit c6 dinh nito khdc

- Azospirillum

Phat hién nam 1974, 1a vi sinh vat Gram am, séng tu do, duong kinh
lum, dai 2,1 - 3,8um chuyén dong trong méi truong 1ong boi mot tiém mao
dai & dau (polan flagellum), trong moéi trudong dic ¢ 30°C nhiéu tiém mao bén
(lateral flagellum) ngin hon ciing duoc thanh lap. Vi khuan thudc
chi Azospirillum xam chiém ré ciia cac loai ngil cdc va ¢ quan trong, dong
thoi thuc day su phat trién cia cdy trong bang mot sd co ché, nhat 13 qua trinh
tong hop phytohormone (Tatusov va cs., 2001; MacDonald va cs.,
2010). Bén canh tiém ning 1a phan bon sinh hoc, mét sé chung cling c6 thé
¢6 loi cho strc khoe cay trong thong qua kiém soat sinh hoc ddi voi thuc vt
ky sinh (Alneberg va cs., 2010) hodc vi khuan giy bénh (Frank va cs.,
2016), hoic bang cach tao ra kha ning khang bénh (Bashan va cs.,
2003). Bé ¢o bang ching thuyét phuc cho viéc st dung Azospirillum, cic
nghién ctru di truyén hoc chu yéu tip trung vao cac gen lién quan dén qua
trinh ¢6 dinh dam, téng hop auxin va cédc dic tinh lién quan dén sy séng soOt
trong vung ré (Tatusov va cs., 2001; MacDonald va cs., 2010; Steenhoudt va
cs., 2000). Cac nghién cGu tién phong da chi ra rang bd gen
ctia Azospirillum duge cAu thanh tir nhiéu ban sao va kich thudc ctia chung
khac nhau gifra cac loai tir 4,8 Mbp dén 9,7 Mpb (Miche va cs., 2000; Bashan
va cs., 2002).

Trong nhitng ndm gan ddy nguoi ta phat hién nhiéu nhom vi sinh vat nay
séng & trong ving ré, trong ré cdy, than ciy va la cac cay khong thudc ho dau

nhu lua, ngd, mia va mot s6 loai co. Azospirillum tang sinh & ca trong di€u
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kién hiéu khi va ky khi v6i sy hién dién hodc khong c6 hop chat nito trong
moi truong, nhung thich hop 1a vi hiéu khi. Nhiét do toi vu tir 30 - 37°C. Mot
s6 dong Azospirillum 13 nhimg vi sinh vat ty dudng khong bat budc. Vi sinh
vat Azospirillum phat trién tot trén mudi ctia nhitng acid hitu co nhu malate,
succinate, hay pyruvate. Fructore va nhitng dudng doi khac cling co thé duoc
vi sinh vét str dung nhu 13 ngudn carbon. Mot s6 dong Azospirillum can biotin
cho su phat trién ciia chung.

Ngoai kha ning ¢b dinh nito chung con c6 kha ning khir nitrat, chong lai
vi sinh vat gdy bénh théi 14 & cdy dau tam. Theo Eckert (2001), chi
Azospirillum c6 7 loai 1a: A. brasilense; A. lipoferum; A. amazonense, A.
irakense; A. halopraeferens; A. largimobile va A. doebereineae.

Mot s6 bao cdo gan day cho thay vi sinh vat nay c6 thé tiét ra nhimg kich
thich t6 tang truéng nhu: IAA (Indole - 3 - acetic acid), IBA (Indole - 3 -
butyric acid), ABA (abscisic acid) va cytokynins. Nhitng kich thich t6 d6 1am
tang chiéu dai r&, ting thé tich r& va sd lugng ré. Tir d6, ching lam ting kha
nang hap thu khoang chat va nudc, ting kha ning sinh trudng va phat trién
cling nhu ting ning sudt cla cdy. Ngoai ra, chiing con giup cho ciy chéng
chiu duoc diéu kién kho han.

- Burkholderia.

Vi sinh vat Burkholderia thudc vi sinh vat gram am, ¢6 hinh dang hinh
que, dudng kinh khoang 1pm, ching c6 thé di chuyén nhd cac chién mao &
dau.

Burkholderia sinh truong va phét trién trong diéu kién ky khi hodc hiéu
khi, nhung trong méi truong it khi oxy thi phat trién tot nhat, ching phat trién

sau trong moi trudng nudi cay tu 1 - 4mm. Trong moi trudng nudi cdy ching
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tao thanh cac khuan lac mau tring hodc hoi vang, dudong kinh khoang 2 -
4mm, tron, phéng hoac dai.

Vi khuan Burkholderia Vietnamiensis lan dau tién dugc phat hién séng
cong sinh trong ré cdy lta tai Viét Nam vao nam 1995 (Gillis va cs., 1995).
Pén nam 2000, loai vi khuin nay da dugc xac dinh c6 kha nang ¢ dinh dam
sinh hoc, gop phan nang cao niang suat cy lia (Van va cs., 2000). Mot s6
chung Burkholderia Vietnamiensis phan 1ap tir ving ré la tai Kién Giang thé
hién hoat tinh nitrogenase cao thong qua phan Umg khur acetylene, dao dong
trong khoang tir 0,226 dén 0,238 mM (Ngé Thanh Phong va cs., 2010). Ciing
theo nghién ctu cua Trin Nguyén Diéu Hién (2011), dong vi khuan
Burkholderia Vietnamiensis c¢6 kha ning cung cap tir 25-75% nhu cau dam
sinh hoc cho su sinh truong va phat trién cia giéng lua cao san OM6976
trong diéu kién trdng chau, va cung cip khoang 50% dam sinh hoc cho giéng
laa nay khi canh tac trén dat phén tai nong truong Séng Hau, huyén Co Do,
thanh phd Can Tho (Ngd Thanh Phong, 2012).

Ché phém sinh hoc san xuét tur dong vi sinh vat ¢ dinh dam
Burkholderia Vietnamiensis BV3 sau ba thang bdo quan van duy tri hiéu qua,
c6 thé thay thé 50% luong dam hoéa hoc, giup dat ning suat 7,71 tdn/ha trén
dét chua phén tai Hon bit, tinh Kién Giang. Vi¢c st dung ché phém sinh hoc
cho gibng lta OM6976 cho phép tiét kiém dén 103,5 kg uré/ha ma van duy tri
cac chi ti€u nong hoc quan trong nhu nang suét lta, khéi luong 1.000 hat,
chiéu dai bong, ty 1¢ hat chic trén bong va chiéu cao cay, twong duong vai
viéc bon hoan toan bing dam hoa hoc (207 kg uré/ha) (Pham Thi Thuy va
Ng6 Thanh Phong, 2018).

1.3.2. Vi sinh vit cé kha nang sinh tong hop 144

Indole-3-acetic acid (IAA) 1a mot trong nhimg hormone thuc vét phd

bién nhét cua 16p auxin, thuc day su ting truéng va phat trién cia thyc vat

(Bunsangiam va cs., 2021). IAA ciing ting cudng su hap thu chét dinh dudng
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bang cach tao ra ré dai hon va tiang sb lugng 16ng hit ¢ ré (Mohite, 2013).
Chinh vi vay, cac ngudn dudng chét thay thé c6 ngudn goc sinh hoc ¢ thé
giam thiéu viéc su dung phan hoa hoc, ma vi sinh vat 1a mot trong nhiing
ngudn tiém ning. Vi khudn c6 nhiéu tac dong dén cay trong trong viéc hd trg
sinh truong hodc ddi khang sinh hoc dé phong bénh (Ke va cs., 2021). Vi sinh
vat c6 kha ning sinh tong hop IAA da thu hut sy quan tdm 16n trong nghién
ctru nong nghiép va sinh hoc do tiém ning (mg dung trong cai thién ning suat
cdy trong va ting cuong kha ning chiu stress ciia thuc vat (Miiller va cs.,
2021).

Hoang Minh Téan va Nguyén Quang Thach (1993) cho biét, tac dong cta
IAA phu thudc vao dang té bao, & cac né)ng dd khéac nhau tuy thude vao loai
phan sinh mod, TAA kich thich déng thot sy gian dai truc 14 mam, ngan can su
sinh truong cua ré chinh. IAA thuong dugce ding nhu mot chat diéu hoa qué
trinh sinh hoc, gitp kich thich kéo dai té bao bang cach thay d6i nhat dinh nhu
tinh thdm loc, tang tinh thim nudc, giam 4p luc thanh té bao va tang tong hop
thanh té bao. IAA con ngan chan va tri hoan hién tugng sinh 1y cua 14, thuc
day su ra hoa, tao qua (Trin Bao Trim va cs., 2017). Theo Nguyén Minh
Chon (2004), trong than IAA kich thich sy sinh trudng trén mat day cua than
va lam cho than nghiéng vé phia trén. Khi cat chop ré thi kha ning dap ung
clia ré voi trong luc bi mét di va khi dat chop ré trd lai thi tinh dia huéng dong
dugc phyc hoi.

Mot nghién ciru cia Myo va cs. (2019) cho thay, san luong IAA t6i da
dat duoc trong diéu kién ti uu 1a 82,363 pg/mL khi c6 sy hién dién cua 2 g/L
tryptophan sau 6 ngdy . Viéc t6i uvu hoa diéu kién nudi cdy da giup ting gan
4 1an kha nang tiét IAA cua té bao NKZ-259. Két qua nghién ctru cho thay S.
fradiae NKZ-259 ¢6 tiém ning 1on trong viéc thuc ddy sinh truong thyuc vat
va san xuat TAA.

Nhu vay, cung v6i nito cac vi sinh vat dat cing co kha ning san sinh ra
IAA - mét loai hooc mén nhdém auxin, dong vai trd quan trong cho diéu hoa

sinh trudng & thuc vat. [AA con ngan chan va tri hoan hién tuong sinh 1y ctia
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14, thuc déy su ra hoa, tao qua, c6 mot s6 nhom vi sinh vat c6 kha nang sinh
tong hop IAA tir tién chat L-tryptophan. O thuc vat, IAA ndi sinh dugc san
sinh thong qua phan tng decarboxyl hoa va transamin tir tién chat tryptophan
va néng d6 TAA san sinh ra phy thudc vao ham luong tryptophan bo sung.
Tuy nhién, trong nhirng diéu kién khong thuan loi, luong IAA c6 ngudn goc
ngoai sinh (duoc sinh tong hop bdi cac vi sinh vat ving ré) sé duoc sir dung
dé can béng ndi tiét cho cay, tao diéu kién thuan loi cho sy tang trudng thuc
vat.

1.3.3. Vi sinh vit dong thoi cé kha néing cé dinh nito va sinh tong hop IAA

C6 nhiéu nghién ctru da chimg minh dugc rang, mot sé ching vi sinh vat
c6 ca kha niang dong thoi cd dinh nito va kha nang sinh tong hop IAA, day 14
nguodn vi sinh vt quan trong dbi voi nén néng nghiép hién dai. Nhém vi sinh
vat noi bat c6 thé ké dén 1a céc vi sinh vat vung ré kich thich tang truong thuc
vat nhu Azotobacter, Arthrobacter, Azospirillum, Bacillus, Enterobacter,
Gluconacetobacter, Klebsiella, Paenibacillus, Pseudomonas, ...

Mot s6 ching Rhizobium tir cay dau xanh khong chi ¢ dinh nito ma con
sinh tong hop IAA, gop phan ting truong manh mé va ning suat cao hon so
v6i cac cdy khong duoc xir Iy. Theo Bhattacharyya va cs. (2022) cho biét, cac
lodi vi sinh vét Azospirillum c6 kha nang cb dinh nito va sinh tong hop TAA
d3 giup ting cudng sy phat trién cua cdy ngd trong didu kién dit nghéo dinh
dudng.

1.3.4. Cic yéu to anh hwéng dén cé dinh nito va sinh tong hop 144

Kha nang ¢ dinh nito va sinh tong hop IAA cua vi sinh vat 1 hai qua
trinh sinh hoc quan trong c6 anh huong 16n dén su phat trién va ning suét cta
cay trong. Vi sinh vét ¢6 dinh nito ¢ thé bién d6i khi nito (N,) trong khong
khi thanh amonium (NH*"), mot dang nito d& hap thu cho cdy. Trong khi do,
IAA 1a mot hormone thyc vt quan trong trong diéu hoa sy phat trién va phan

chia t& bao. Cac y€u to6 di truyén, twong tdc véi cay chi, moi truong va chat
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dinh dudng déu dong vai trd quan trong trong viéc diéu chinh cac qua trinh
nay.
1.3.4.1. Yéu t6 di truyén

Yéu t6 di truyén 13 mot trong nhitng yéu to quan trong nhat anh hudng
dén kha ning ¢ dinh nito. Cac gen nif (nitrogen fixation) dong vai tro chi
chét trong qua trinh nay. Sy biéu hién va hoat dong ctia cac gen nay co thé bi
anh huong bai nhiéu yéu té khac nhau nhu loai vi sinh vét, méi truong song
va tuong tac véi cay chu, cac dong vi sinh vat Rhizobium co6 sy khac biét dang
ké vé kha ning ¢ dinh nito do su bién d6i trong cac gen nifH va nifD.

Gidng nhu kha nang cb dinh nito, sinh tong hop IAA ciing bi anh huong
manh mé& bai yéu t6 di truyén. Cac gen ipdC, iaaM va iaaH 1 nhimg gen
quan trong tham gia vao con duong sinh tong hop IAA. Nghién ciru cua
Spaepen va Vanderleyden (2010) d3 xac dinh rang, su biéu hién ctia cac gen
nay co6 thé dugc didu chinh boi cac yéu té méi truong va tuong tic véi cy
chu.
1.3.4.2. Twong tdc voi cdy chu

Tuong tac giita vi sinh vat cd dinh nito va cy chi 1a yéu t6 quyét dinh
cho hiéu qua ¢d dinh nito. Su hinh thanh va phat trién cta ndt san ré 1a mot
qué trinh phtic tap, bao gém cac budc nhin dién va tuong tac giita vi sinh vat
va cdy chu. Theo nghién ciru cia Oldroyd (2019), su giao tiép ndy bao gém
cac tin hiéu hoa hoc nhu flavonoid tir cdy va nod factors tir vi sinh vat.

Vi sinh vat sinh tong hop IAA thuong twong tac voi cdy chi dé kich
thich sy phat trién cta cay. IAA c6 thé anh hudng dén sy kéo dai va phan chia
té bao, tir d6 thuc day sy phat trién cta ré va choi.
1.3.4.3. Yéu té6 méi truong

Cac yéu t6 moi truong nhu pH, nhiét o, do am va luong oxy cling anh
huong 16n dén kha niang cb dinh nito. pH thip c6 thé Grc ché hoat dong cia

enzyme nitrogenase, enzyme chinh tham gia vao qua trinh c6 dinh nito. Ngoai
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ra, nong do oxy cao cling c6 thé gay tc ché cho qua trinh ndy vi enzyme
nitrogenase rat nhay cam voi oxy.

Méi trudng ciing déng vai tro quan trong trong sinh tong hop IAA. Nhiét
d6, pH, va anh sang 1a nhiing yéu t6 moi trudong c6 thé anh huéng dén qua
trinh nay, nhiét d6 cao co6 thé ting cudng kha ning sinh tong hop IAA cua vi
sinh vat Pseudomonas fluorescens.
1.3.4.4. Chat dinh dwéng

Su hién dién cta cac chit dinh dudng nhu phét pho, kali, va sat ¢ thé
anh huong dén kha niang cb dinh nito. Sat 1a mot yéu td quan trong vi né 1a
thanh phan ciu tao cta enzyme nitrogenase, bd sung sit vao méi trudng nudi
cdy vi sinh vat Rhizobium c6 thé ting cuong hiéu qua ¢ dinh nito.

Su hién dién cua cac chét dinh dudng nhu carbon, nito, va cac vi chit
dinh dudng khéac c6 thé anh hudng dén sinh tong hop IAA. Carbon, dic biét
1a glucose, duoc coi 12 ngudn ning lugng chinh cho qua trinh sinh tong hop
nay, bo sung glucose vao moi trudng nudi cdy vi sinh vt di 1am ting dang ké
muc d6 TAA dugc san xuét.

1.3.5. Ung dung phdn tich di truyén trong tuyén chon vi sinh vit
1.3.5.1. K¥ thudt PCR (Polymerase Chain Reaction)

K§ thuat PCR dugc Kary Mullis da phat minh vao ndm 1985 khi lam
viéc véi tu cach 1a mot nha héa hoc tai Cetus Corporation, mot cong ty cong
ngh¢ sinh hoc & Emeryville, California. PCR (Polymerase Chain Reaction) la
ki thuat sinh hoc phan tir nham tao ra hang triéu hodc hang ti ban sao trinh
tu ADN cu thé trong 6ng nghiém. Phuong phap nay st dung cac doan ADN
nhan tao ngin (goi 13 moi hay primer) nham danh ddu mot doan can khuéch
dai trén bo gen. Sau do, nguoi ta thuc hién nhan doi nhiéu 1an nhim tao ra ban
sao doan trinh tu d6 véi sb luong 16n.

Str dung dé khuéch dai cac doan DNA muc tiéu tir vi sinh vét, giap xac

dinh va phan loai mdt sb chuing vi sinh vat dua trén trinh ty DNA cua ching.
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Cac primer dic hiéu dugc thiét ké dé khuéch dai cac gene muc tiéu nhu 16S
rRNA cho vi sinh vat hodc ITS cho nam.
1.3.5.2. Ky thuat giai trinh tw DNA

Giai trinh tu DNA cho phép x4c dinh chinh xdc trinh ty nucleotide cua
gene muc ti€u hodc toan by genome cua vi sinh vat. Ky thuat nay giap phat
hién cac dot bién va xac dinh mdi quan h¢ di truyén gitra mot ) chung vi sinh

vat.

- Tach chiét DNA tong s6 mot s6 chung vi khuan tiém ning: Nudi cay
mot sd ching vi khuan tuyén chon c6 kha ning ¢b dinh nito phan tir va sinh
tong hop IAA cao trén moi truong Ashby & 30°C trong 24-72h, ly tdm thu can
té bao. Sir dung cin té bao ciia mot sé chung vi khudn tuyén chon dé tach
chiét DNA bang 2 phuong phap, so sanh hiéu qua tir d6 lya chon phuong
phap tach chiét DNA phu hop, gom:

+ Tach chiét DNA tong sd bang hoa chit theo phuwong phap ctia Wilson.
San pham DNA tong sé duogc kiém tra bang dién di trén gel agarose 1,0%.

+ Tach chiét DNA tong sd bang bo kit tach chiét DNA. Quy trinh dugc
thuc hién theo huéng dan ctia nha san XUuét.

- Tinh sach san pham DNA tong s6: San pham DNA tong sé duogc tinh
sach sir dung b kit tinh sach DNA. Quy trinh duoc thyc hién theo hudng dan

ctia nha san xut. San phém DNA sau tinh sach duogc kiém tra béng dién di
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trén gel agarose va so sanh voi san pham DNA tong s trude khi tinh sach.
1.3.5.3. Phan tich da dang di truyén dwa vao doan gene 16S rRNA

Phén tich da dang di truyén dua vao doan gene 16S rRNA 13 mot phuong
phap phd bién trong sinh hoc phan tir & xac dinh va phan loai vi sinh vat.
Gene 16S rRNA 13 mot thanh phan cta tiéu don vi 30S trong ribosome cta vi
khuan, c6 trinh tuy bao thil cao nhung ciing chira cac ving bién dbi, gitip phan
biét cac loai vi sinh vat khac nhau. K¥ thuat nay thuong str dung phuong phap
PCR (Polymerase Chain Reaction) dé khuéch dai doan gene 16S rRNA, sau
d6 tién hanh giai trinh tu va so sanh véi co s¢ dir lidu dé xac dinh su da dang

vi sinh vat trong mau nghién ctru.

Phén tich da dang di truyén dwa vao doan gene 16S rDNA da dugc ap
dung ¢ kha nhiéu cac k¥ thuat sinh hoc phan tir. K§ thuat SSCP phan tich da
hinh cac phan tir DNA soi don bang k¥ thuat dién di. K§ thuat nay dya trén co
s& lam bién tinh céc san phém PCR doan gene muc tiéu thanh cac sgi don
DNA. Sau d6, dua ching vao dién truong nhu phuong phap dién di trén gel
thong thuong nhung ¢ diéu kién khong bién tinh (Schwieger va Tebbe, 1998).
K¥ thuat PCR-RFLP ving gene 16S rDNA duogc khuéch dai bang nhitng cip
moi chuyén biét cho timng loai vi sinh vét hodc bang nhitng cip modi tong cho
hau hét cac gibng vi khuan. K§¥ thuat ndy giup viéc xac dinh da dang di truyén
cta cac dong vi sinh vat tré nén don gidn va nhanh chong hon (Thai Thanh

buoc, 2023).
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Mot s6 nghién ctru vé da dang di truyén vi sinh vat dya vao ving gene
16S rDNA va k¥ thuat PCR-RFLP da dugc bao cdao. Theo Chauhan va cs.
(2011), cling da s dung gene 16S rRNA (tuwong tng vi tri 519-bp dén
926-bp) tir ngudn DNA phan lap tir dit ving 18 cdy ngd. Khuéch dai 274 trinh
tu thu dugc roi thue hién so sanh véi trinh tu tuong d@)ng. Theo nghién ctru
ctiia Galkiewicz va Kellogg (2008), sir dung cac cip mdi tong 1a 8F, 27F hay
63F 1a mdi xudi va 1492R hay 1542R mdi ngugc. Cip mdi 27F va 1492R
dugc st dung trong phan tich da dang gene 16S rRNA, khuéch dai doan gene
1500 bp cua cac vi sinh vat dat vang ré ngd. Cac dong vi sinh vat dugc xac
dinh 1a Klebsiella sp. Brl, Klebsiella pneumoniae Frl, Bacillus pumilus S1rl1,
Acinetobacter sp. S3r2 va Bacillus subtilis UPMBI10. Tat ca déu c6 kha niang
¢d dinh dam va téng hop TAA (Kuan va cs., 2016). DPdi v6i cac vi sinh vat noi
sinh, theo nghién ctru ctia Relman va cs. (1992) cac moi khuéch dai bang co
kich thuéc khoang 904 bp khi dién di san pham PCR doan gene 16S rRNA
boi cip mdi p515FPL va p13B. Theo nghién ciru ctia Zinniel va cs. (2002) sir
dung cap moi p515FPL, p13B va két hop 1 moi PCR-1 phan tich 853 dong vi

sinh vat ndi sinh chu yéu la cay trong trong d6 c6 cay ngo.
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Nghién ctru cia Nguyén Thi Pha va cs. (2012) sir dung cip mdi tong 1a
27F va 1495R khuéch dai gene 16S rDNA cutia 16 dong vi sinh vat dat ving ré
lta. Nghién ctru Bang Thi Ngoc Thanh va Cao Ngoc Diép (2014) str dung cap
moi 8F va 1492R va cidp moi p5S15FPL va p13B da duoc st dung dé khuéch
dai gene 16S rRNA cua cic vi sinh vat ving ré va vi sinh vat ndi sinh cay
bap, nghién ctru ndy tap trung vao viéc phan lap, dic trung va xac dinh cac vi
sinh vét ndi sinh trong cay ngd. Két qua cho thiy su da dang cua céac vi sinh
vat ndi sinh c6 kha nang ¢d dinh dam, hoa tan phosphate va téng hop IAA,
v6i tiém nang ung dung lam phan bén sinh hoc cho san xuit ngd bén viing
trén dat Acrisols nghéo dinh dudng. Pic biét, két qua nghién ctru ciia Tran
Trong Hiéu va Nguyén Hiru Hiép (2016) khao sat da dang cua 2 dong vi sinh
vat véi cap moi 1a 27F va 1495R. Dong NHI11 ddéng hinh véi Klebsiella
pneumoniae strain 7J-02 va TH10 dbng hinh véi trinh tu Bacillus
megaterium strain LP35 L05. Két qua cho thay cac dong vi sinh vat ndy co
kha niang cb dinh dam, tong hop IAA va hoa tan 1an kho tan, dong thoi mot s6
dong con thé hién hoat tinh khang khuan ddi véi cac vi sinh vét gdy bénh nhu

Aeromonas hydrophila, Escherichia coli va Staphylococcus aureus. Hai dong
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vi sinh vat dugc xac dinh danh tinh 1a Klebsiella pneumoniae va Bacillus

megaterium thong qua phan tich trinh tu gen 16S rRNA.
1.3.5.4. Gidi trinh tw thé hé méi (NGS):

Giai trinh ty thé hé méi (Next-Generation Sequencing - NGS) 1a mot
phuong phép tién tién trong linh vuc sinh hoc phan tir, cho phép giai trinh tu
DNA voéi tbc d6 nhanh, dd chinh xac cao va kha nang phan tich toan bd
genome hoac cac doan DNA dai. Cong nghé NGS vugt trd1 hon so voi cac
phuong phap truyén théng nhu Sanger sequencing nho kha nang xtr 1y dit liéu
song song trén quy md 1ém, tir d6 dap Gmg nhu cau nghién ciru phirc tap va doi
hoi d§ chinh xéc cao trong khoa hoc hién dai.

Nghién ctu cua Wang va cs. (2021) da st dung cong nghé giai trinh tu
thé hé méi dé phan tich genome ctia mot s6 ching vi sinh vat khang khang
sinh dugc phan l4p tir bénh nhan nhiém trung. Két qua cho thay su hién dién
ctia nhiéu gene khang thudc, bao gém cic gene mi hoa enzyme p-lactamase
va cac bom efflux, dong vai trd quan trong trong co ché khang khang sinh.
Nghién ctru ndy cung cép cai nhin siu sic vé sy lan truyén cla cac gene
khang thudc va dé xuét cac bién phap kiém soat hiéu qua.

* Han ché ciia phwong phap Sanger va sw khic phuc béi NGS

Phuong phép giai trinh ty Sanger, duoc phat trién vao nhiing nim 1970,
1a tiéu chuan vang trong nhiéu thap ky. Tuy nhién, né c6 mot s6 han ché:

- Hiéu sudt thdp: Sanger chi cho phép giai trinh ty timg doan DNA ngin,
thuong dudi 1.000 base pairs, va khong phu hop cho viéc giai ma toan bo bd
gen.

- Chi phi cao va thoi gian dai: Viéc giai trinh tu cac bd gen 10n bang
Sanger doi hoi nhiéu thoi gian va chi phi, do phai thuc hién nhiéu phan tng

riéng 1¢.
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- Khad ndng phat hién bién thé han ché: Sanger khé phat hién céc bién thé
hiém hodc dot bién c6 tan suat thip trong quan thé té bao.

* NGS da khic phuc nhirng han ché nay bang cach:

- Giai trinh ty song song: Cho phép phan tich hang tri¢u doan DNA cung
lac, ting hiéu suét va giam thoi gian.

- Chi phi giam: Cong nghé NGS da giam dang ké chi phi trén mdi base
dugc giai trinh ty, [am cho viéc giai ma toan bd bo gen tré nén kha thi vé mit
kinh té.

- Phat hién bién thé nhay: NGS c6 kha nang phat hién cac bién thé hiém
va dot bién véi do nhay cao, hitu ich trong nghién ctru ung thu va cac bénh di
truyén.

* Ung dung ciia NGS trong Metagenomics

Metagenomics 1a nghién ctru vé vat liéu di truyén duogc 1ay truc tiép tir
mau mdi trudng, cho phép phan tich cong dong vi sinh vat ma khong can nuodi
cdy. NGS da thuc day sy phat trién ctia metagenomics bang cach:

- Phadn tich da dang vi sinh vat: Giap xac dinh va dinh luong céc loai vi
sinh vat trong mdi trudng phuc tap, nhu dat, nude, hodc hé vi sinh vat duong
rudt.

- Kham phd gene va chike ndng méi: Phat hién cac gene méi va hiéu ro
hon vé chirc ning sinh hoc ctia cong dong vi sinh vat.

- Nghién ciru hé vi sinh vit lién quan dén sirc khée: Phan tich hé vi sinh
vat trong co thé ngudi dé hiéu mdi lién hé véi cac bénh nhu béo phi, tiéu
duong, va roi loan tiéu hoa.

* Tién b gin day trong NGS: Cac tién bd gan diy trong NGS bao
gom:

- Giai trinh ty don phan tir: Cong nghé nhu PacBio va Oxford Nanopore
cho phép giai trinh ty cac phan td DNA don 1¢, cung cap d6 dai doc dai va

giam sai soO.
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- Gidi trinh tw RNA: RNA-Seq cho phép phan tich biéu hién gene va
kham pha cac bién thé RNA, hitu ich trong nghién ctru biéu sinh va ung thu.

- Gidi trinh ti epigenome: Phan tich cac bién ddi epigenetic nhu methyl
héa DNA, gitp hiéu 6 hon vé co ché diéu hoa gene.

Giai trinh ty thé hé méi (NGS) di khic phuc nhiéu han ché cia phuong
phap Sanger, mang lai kha ning giai ma toan bo bd gen véi hiéu suat cao va
chi phi thap. NGS d3 mé ra nhiéu ing dung trong metagenomics, gitp hiéu rd
hon vé da dang vi sinh vat va mdi lién hé véi strc khoe con ngudi. Voi nhitng
tién bo lién tuc, NGS tiép tuc 1 cong cu quan trong trong nghién ctru sinh hoc
va y hoc hién dai.

1.4. Téng quan vé phan hiru co vi sinh

Phén hitu co vi sinh 1a loai phan dugc san xudt tir nguyén liéu hitu co co
chtra it nhat mot chung vi sinh vat séng c6 ich véi mat do phu hop voi quy
chuan k¥ thuat da ban hanh. Phan phai dam bao mot s chi tiéu: am do ddi voi
phan bon dang bot < 30%; ham luong hitu co tong sb > 15%; mat 46 mdi
chung vi sinh vat ¢6 ich > 1 x 10° CFU/g. Su két hop ciia phan bon hiru co
truyén théng V61 cac vi sinh vat co 191 ¢6 tac dung nang cao hiéu qua st dung
dinh dudng va cai thién stc khoe dat (Pham Vin Toan, 2017).

Dua theo thanh phén, ham luong dudng cht, phan bon hitu co vi sinh ¢co6
7 loai, cu thé nhu sau:

- Phén hiru co vi sinh ¢b dinh dam

- Phén hitu co vi sinh phan giai lan

- Phén hitu co vi sinh phan giai kali/silic

- Phan hiru co vi sinh phan giai chat hitu co/cellulose

- Phan hitu co vi sinh trc ché céc vi sinh vat gay bénh

- Phan hitu co vi sinh cung cip khoang chat, vi luong

- Phan hiru co vi sinh san xuat cac chét kich thich sinh trudng

Hi¢u qua cua vi sinh vat trong viéc lam tang kha nang sinh truéng va

phat trién cay trong, tiét kiém phan bon héa hoc ciing nhu ting ning suat, chat
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luong noéng san da dugce khang dinh ¢ nhiéu cong trinh nghién ctru ctia nhiéu
nudc trén thé gidi. Cac san pham phan bon nhu phan bon vi sinh vat ¢d dinh
nito, phan giai photphat khé tan, ché pham vi sinh vat kich thich sinh truéng
thuc vat, ché phdm vi sinh vat phong trir bénh cdy trong d dugc nghién ctru
tir nhiéu nam c6 ¥ nghia quan trong trong viéc bao vé moi trudng va xay dung
nén noéng nghiép bén viing. Phan hiru co vi sinh hoat dong dya vao sinh vat
song, gitp thuc day tang truong ctia cay va chuyén hoa cac chat dinh dudng
tir kho tiéu thanh dang dé tiéu. Cac nhém sinh vét chu yéu bao gém sinh vét
cong sinh, hoi sinh, tu do va ndi sinh. Tac dung chinh ctia cac san phém phan
hitu co vi sinh 1a thic ddy qua trinh ¢ dinh nito, qué trinh chuyén hoa chat
dinh dudng (P, K, Zn, S...), kich thich sinh truéng thuc vét, chéng lai cac
stress sinh hoc va phi sinh hoc (Yadav, 2017).

Theo nghién ctru vé phan hitu co vi sinh (Shiuan-Yuh Chien, 2017) d
chi ra rang, nhitng loi ich thu dugc tir viéc sir dung cac san pham ndy trong
san xudt nong nghiép kha toan dién, bao gém: lam ting ham luong cac chat
dinh dudng trong dat (vi sinh vat ¢ dinh nito), ting ham lugng cac chat dinh
dudng dé tiéu trong dat (vi sinh vat phan giai phosphate kho tan, nam ré...),
thuc day sinh truong va hat thu thirc an cua ré, anh huong tich cuc voi tinh
trang bénh cdy, ting cuong qua trinh phan giai va chuyén hoa chat hitu co,
lam suy giam céac chat 6 nhiém hay chit doc trong dat va cai thién tinh chat
dat, dac biét 1a tinh chat vat ly. Két hop bén phan vermicompost voi san
pham chtra nAm ré& (Glomus mosseae va Piriformospora indica) cho ciy co
ngot (Stevia rebaudiana Bertoni) gitip ting ning suit va ham luong cac chit
N, P, K trong 14, dong thoi 1am tang ham luong P trong dat (Raziye Zare
Hoseini va cs., 2015). Cay dau Ha Lan ciing sinh truong tt hon, cac yéu t6
cdu thanh ning suat va ning suét hat cao hon khi dugc bén phéan hiru co vi
sinh chira vi sinh vat Rhizobium & mirc 30g/kg két hop véi 25N, 40P,0; va
60 K,O cho 1 ha (Insaf Khan va cs., 2017). Vamadeva Angadi va cs. (2017)

cho biét, tai An D9, viéc st dung phan hitu co vi sinh (4zospirillum + vi sinh
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vat phan giai P & mirc 2,5kg/ha) két hop véi bon phan khoang tao ra anh
huong rat tich cuc dén sinh trudng va ning suét ca chua.

Tai Viét Nam san xuét phan bon sinh hoc dugc giam sat va cép phép baoi
nhiéu co quan quan 1y nha nude. Mot sé chung duoc san xuit phan boén chu
yéu la Rhizobium, Azospirillum, Azotobacter, Agrobacterium, Anthrobacter,
Flavobacterium, Serratia, Klebsiella, Enterobacter, Bacillus, Pseudomonas,
Candida, Trichoderma, Chaetomium, Penicillium, Aspergillus. Tuy nhién,
nhirng nghién ctru vé vi khuan cb dinh dam con rat it. Tinh hinh san xuét phan
vi sinh & nudc ta van chua dap tmg di nhu cdu thuc tién san xuét ctia nén
néng nghiép, do quy moé san xuit nho, chat luong san pham chua hoan thién
va 6n dinh.

Pé san xuat phan bon hitu co vi sinh tét, phai ¢6 ching vi sinh vét c6
hoat tinh sinh hoc cao, da hoat tinh, kha nang ton tai 1on. Vi vay, viéc phan
lap, tuyén chon danh gia hoat tinh ctia mdt ) chung vi sinh vat 1a vi¢c lam
khong thé thiéu trong quy trinh san xuit ché pham phan bon vi sinh vt ciing
nhu phan hitu co vi sinh (Nguyén Xuan Thanh va cs., 2003).

Phéan bon ¢ chira vi sinh vat ¢d dinh nito ludn dugc quan tAm nghién
ctru va ddy manh san xuat, tng dung cho ciy trong nong - 1am nghiép. Véi
muc dich tiép tuc tim kiém trong tu nhién mét sd ching Azotobacter c6 nhiéu
hoat tinh sinh hoc quy, dac bi¢t la c6 kha nang ¢ dinh nito va sinh téng hop
[AA véi ham lugng cao, c¢6 kha nang thich tng rong. Str dung phén hitu co vi
sinh & Viét Nam con rat nhiéu han ché vi nhiéu nguyén nhan khac nhau, trong
d6 dang ké nhat 1a kinh phi danh cho nghién ciru va phat trién phan hiru co vi
sinh con thiéu; trang thiét bi danh cho nghién ctru va san xuat phan hitu co vi
sinh chua duoc dong b, hién dai; phan hitu co vi sinh chua hap din néng dan
vi hi€u qua chdm hon so v61 viéc st dung phan khodng (Nguyen Van Suc,
2006); Nguyen Thu Ha va Nguyen Thu Van (2017). Cac san pham phén hiru

co vi sinh phd bién nhét trén thi truong Viét Nam hién nay gom mot sb san



pham phan vi sinh vat, phan bon chira axit humic, axit fulvic, mdt s6 loai

phan hitu co vi sinh nhdp khau chira axit amin va phan trun qué.

Bang 1.1. Mét s6 chiing vi sinh vat phé bién dwoc sir dung san xuit phin

hiru co vi sinh thwong mai & Chau A va Viét Nam

* Vi sinh vét ¢6 dinh nito
Rhizobium
Azotobacter
Azospirillum
Gluconacetobacter
*Vi sinh vit huy dong Kali
Fraturia aurantia
Bacillus subtilis
Bacillus circulans
Paenibacillius
Burkholdera

Pseudomonas

*Vi sinh vat phan gidi lan va cac
chit khoang khé tan
Bacillus megaterium
Bacillus polymyxa
Bacillus circulans
Pseudomonas striata
Aspergillus awamorri
Penicillium digitatum
Candida
* Vi sinh vat khac
Trichoderma

Flavobacterium

Streptomyces

Nguén: (Yadav, 2017)

1.5. Tinh hinh nghién céu trong va ngoai nwéc vé vi sinh vat dong thoi cb

dinh nito va sinh tong hop IAA g dung trong san xuat phan hiru co vi

sinh

1.5.1. Cdc nghién civu trén thé gidi

Trén thé gi61 nhiéu nghién ciu da ching minh dugc rang, mot so6 chung

vi sinh vét c6 kha ning dong thoi ¢b dinh nito va sinh tong hop IAA, day 1a

nguon vi sinh vat quan trong doi vé1 nén nong nghi€p hién dai. Nhom vi

khuan ndi bat co thé ké dén 1a cac vi sinh vat ving ré kich thich ting truéng

thuc vat nhu Azotobacter, Arthrobacter, Azospirillum, Bacillus, Enterobacter,

Gluconacetobacter, Klebsiella, Paenibacillus, Pseudomonas (Kumar va cs.,

2023).
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Két qua nhém nghién ctru cua Samina va George (2006) xac dinh sy anh
huong cua 3 dong vi sinh vat Pseudomonas putida, Gluconacetobacter
azotocaptans va Azospirillum lipoferum 1én sy phat trién cta cdy ngd théng
qua viéc kiém tra kha ning c¢d dinh nito va kha niang san sinh IAA. Két qua
cho thdy kha ning san xudt IAA cta Azospirillum brasilense N8 san sinh ra
luong IAA cao nhat 16,8 pg/mL, Azospirillum lipoferum N7 sinh tong hop ra
6,5 ng/mL TAA; trong khi hai ching Pseudomonas putida CQ179 va
Gluconacetobacter azotocaptans DS1 sinh tong hop IAA it hon, 1an luot 13
105 va 106 ng/mL. Déng tho1, phan tich trinh tu gen cho théiy su cO mat cua
gen nifD (gen ma hoéa cho enzyme nitrogenase c6 vai tro ¢d dinh nito) mot s6
chung vi sinh vat Azospirillum brasilense N8, Azospirillum lipoferum N7 va
Gluconacetobacter azotocaptans DS1; v&i kha nang ¢ dinh nito tu do tir 6,6
dén 120 nmol/gio. Két qua khao sat trén cdy ngd bang viéc két hop ca ba
chung c6 kha ning ¢ dinh nito va san sinh IAA cho thy, chung c6 tic dong
tt trong viéc thic ddy sinh trudng & cdy ngd nhanh hon khoang 15-20% vé
chiéu dai than va chiéu dai bo ré& so véi ddi ching (khéng st dung mét sb
chung vi sinh vat ¢ trén). Nghién ctru ctua (Mirzahi va cs., 2013) cho biét,
Azospirillum gitp ting ning suat lga tir 32 - 81% & diéu kién nha ludi. Zhang
va cs. (2023) khang dinh mot sd ching vi sinh vat nhu Bacillus va
Pseudomonas cai thién strc khoe dat va ting strc dé khang cta cay.

Véi muc tiéu sang loc mot sé ching vi sinh vat ving ré, hd trg cay trong
sinh truong Rodrigues va cs. (2016) da tuyén chon dugc tuyén chon dugc 21
chung c6 kha ning cb dinh nito (tr 8 dén 24 pg/ml tuy thudc vao luong
trytophan st dung) va 47 chung san sinh IAA (tir 64,3 dén 127,84 pg/ml).
Trong d6 Klebsiella spp. (KFA 1.3, KFA 1.2, KRC 2.2 va KRB 1.2), Pantoea
sp. KRZ5 va Enterobacter spp. (KRZ6 va KRZ23) c6 ca kha ning sinh tong
hop TIAA va cb dinh nito. Mot s6 chung vi sinh vat nay duoc bd sung vao
vung ré cua cdy ngd véi mat do 105 CFU/g dat d6i v6i mdi ching. Két qua

cho thay chiing c6 vai tro 1am ting dién tich 14 ngd tir 35,54 dén 46,96 cm?


https://pubmed.ncbi.nlm.nih.gov/?term=Mehnaz+S&cauthor_id=16598630
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(trong khi dién tich 14 ctia 16 d6i chimg 14 31,58 cm?).

Cong trinh nghién ctru ctia Giassi va cs. (2016) tién hanh danh gia vai trd
ciia nhom vi sinh vat ving ré hd tro cdy cam sinh trudng. Nhom tac gia da
tuyén chon dugc 30 chung vi sinh vat dat bao géom 11 ching thudc chi
Bacillus va 19 ching thudc Actinobacteria. Trong d6 06 chung c6 tiém ning
tmg dung trong ndéng nghiép v4i kha nang sinh tong hop IAA va ¢ dinh nito
(nito tong sb) tuwong Gng Bacillus sp. BM24 1a 21,07 pg/ml va 41,36 pg/ml;
Bacillus sp. CPMOS5 (30,34 va 41,08 ug/ml); Bacillus sp. BM16 (20,17 va
17,69 ng/ml); Bacillus sp. CPMO2 (19,43 va 45,09 ug/ml); Bacillus sp.
BM17 (16,03 va 56,5 ug/ml) va Actinobacteria sp. ACTI11 (0,73 va 61,54
ng/ml). Panh gia vai tro ciia mot sd ching tiém ning nay ddi véi sinh trudng
cdy cam cho thiy (i) vé chiéu cao thian dao dong tir 15,58 dén 22,56 cm so véi
d6i chimg 1a 11,9 cm; (ii) tong sb 14 trén cay tir 13,2 dén 16,4 14 (d6i chimg 1a
12,0 13); (iii) duong kinh mam tir 0,34 dén 0,38 cm (d6i ching 13 0,29 cm).
Tuy nhién, khi st dung tat ca mot sé ching nay voi nhau thi khong c6 hiéu
qua vuot trdi so voi str dung riéng 1é timg chung vi sinh vat déi véi cdy cam;
cu thé khi két hop tat ca mot sb chung vi sinh vat trén v6i nhau thi chiéu cao
cay 1a 15,28 cm, sb 1a/cay 1a 13,4 va duong kinh mam 12 0,37 cm.

Mot nghién ciru khac ctia Anjali Chauhan va cs. (2017), tuyén chon dugc
chung Aneurinibacillus aneurinilyticus CKMV1 ving ré voi kha nang c¢b dinh
nito 202,91 nmol/gid va san sinh IAA khoang 8,1pg/mL) sau 72 gio nudi cdy.
Khi tién hanh U hat ca chua véi ching CKMV1 cho két qua nidy mam ciia hat
dat 88,7%, trong khi dbi chimg (khong st dung chung CKMV1) 13 60,8%.
Thém nita khi theo déi sinh truéng ciia cdy ca chua ciing cho thdy ching
CKMV1 c6 tac dong hiéu qua ddi véi ca chua. Cu thé chang CKMV1 giup
tang chiéu dai r& va chdi mam lan luot 13 22,6 va 13,8% so v6i dbi ching.

V61 muc tiéu nghién ctu la tuyén chon va dinh lugng nhom vi sinh vat

¢ vai tro thic day sinh truong & cdy mia, Li va cs. (2017) da tuyén chon
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duogc 30 chung vi sinh vat thudc chi Pseudomonas. Két qua khao sat cho théy
ca 30 ching Pseudomonas spp. déu c6 mang gen nifD (gen ma héa cho
enzyme nitrogenase) va san sinh IAA. Trong d6 sinh téng hop IAA dao dong
tir 13,12 dén 312,07 pg/mL trong méi trudng cd bd sung tryptophan véi ndng
dd khac nhau va luong nito duoc ¢d dinh 6,16 dén 108,30 umol/ml. Nhém
nghién ctru ctia Gusti Ayu Kade Sutariati va cs. (2020), da danh gid su tac
dong cua vi sinh vat c6 kha nang ¢ dinh dam, té)ng hop hoocmon sinh truéng
c¢6 anh huong truc tiép hay gian tiép dén viéc ting truong cua cdy, ké ca sinh
truong cia hat. Nhém nghién ctru d3 danh gia thong qua viéc 1y nhiém nhom
ndi vi sinh vat Rhizobacteria vao hat laa thong qua qua trinh @ sinh hoc (tit ca
mot s6 ching Rhizobacteria thir nghiém déu c6 kha ning ¢ dinh nito va sinh
tong hop TAA). Két qua cho thidy xur 1y hat giéng bang noi vi sinh vat
rhizobacteria 1am ting chiéu dai ré cta hat laa 1én dén 140% so v6i hat khong
xu ly.

Theo Grand View Research (2014), mot cong ty nghién ctru thi trudng
va tu van Qubc té co tru so dong tai San Francisco Hoa Ky, tong gid tri
thuong mai phan bén toan cau nam 2014 dat 420 triéu USD va du kién s& dat
1,3 ty USD vao nam 2020 v&i mire tang trudng twong duong khoang 15,4 %.
Ciing theo Grand View Research (2014), hai loai phan bon hitu co vi sinh
chinh dang dugc thuong mai trén toan cau la phan vi sinh vat ¢ dinh nito va
phan vi sinh vat phan giai 1an. Cac loai phan hitu co vi sinh vat khéac (phan
hitu co vi sinh vat phan giai kali, phan vi sinh vat kich truéng thuc vat, phan
vi sinh vét da chtic ning...) chi chiém ty 1é thap, khoang 8%. Theo thdng ké
cua Trung tdm nghién ctru Cong nghi¢p cong ngh¢ sinh hoc, thudc Vién
Nghién ciru kinh té Dai Loan (2014), quy mé thi trudng phan hitu co vi sinh
toan ciu méi dat 0,6 ty USD (Su-San Chang, 2017).


https://pubmed.ncbi.nlm.nih.gov/?term=Sutariati+GAK&cauthor_id=31944084
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Phan bon hitu co vi sinh vat dugc sir dung cho nhiéu déi tuong cdy trong
tai nhiéu qudc gia trén thé gidi va duoc danh gia c6 hiéu qua kinh té, xa hoi va
moi trudng cao. Theo FAO (1984) cb dinh nito cong sinh giira vi sinh vat not
san va cdy lac hang nim cung cap thém cho dit va cdy trong 72-124kgN/ha.
San pham phan bon hitu co vi sinh vét ¢d dinh nito tir Azospirillum dugc
nghién ctru va dua vao str dung tai nhiéu nude trén thé gidi.

Theo Zhang va cs. (2023), viéc st dung cac san pham vi sinh vat nhu
Bacillus va Pseudomonas d3 giup cai thién strc khoe dit, ting kha ning chong
chiu ctia cdy laa dbi voi cac bénh hai va diéu kién bat loi. Tai Indonesia, phan
bon hitu co vi sinh cling duge st dung rong rai trong canh tac lta. Theo
nghién clru cia Setiawan va cs. (2023), vi¢c st dung cac loai vi sinh vat hitu
ich nhu Rhizobium va Mycorrhiza gitp ting cudng sy phat trién cta cay lda,
cai thién kha nang hap thu dinh dudng va nudc.

V61 cay ngo st dung phan bon hitu co vi sinh vat gitp tdng cuong kha
nang chdng chiu cta cay ngd ddi véi cac diéu kién khic nghiét nhu han han
va sdu bénh, viéc sit dung phan boén hitu co vi sinh vat gitip ting ning suat
ngd 1én 15-25%, déng thoi cai thién chét luong hat ng6, phan bon hitu co vi
sinh vat khong chi cai thién ning suit ma con gip ting cudng ham luong
dinh dudng trong hat ngd, tir 46 mang lai loi ich vé stic khoe cho ngudi tiéu
dung Miiller va cs. (2021).

Tai An D9, nghién ciru cua Patel va cs. (2022) ciing cho thay két qua
tuong tu véi viée ting niang suat ngd 1én dén 18%. Nghién ciru ctia Ochieng
(2022) cho thay rang phan bon hitu co vi sinh vat gitp ting kha ning chiu han
clia cay ngd va cai thién chit lugng dat.

1.5.2. Cac nghién cvru tai Viét Nam

Tuyén chon mét sd chuing vi sinh vt co trién vong v&i hoat tinh ¢ dinh
nito va sinh tong hop IAA hudng ti san xuat phan bon sinh hoc cho ciy mia,
P4 Kim Nhung va Vii Thanh Cong (2011) da khao sat kha ning sinh tong hop

indol acetic acid (IAA) va c¢d dinh dam cua vi sinh vat Gluconacetobacter sp.
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va Azospirillum sp. dugc phan 1ap tir cdy mia nham san xuat phan bon vi sinh.
Trong s& 12 dong vi sinh vat Azospirillum sp. va 14 dong vi sinh vat
Gluconacetobacter sp. da dugc khao sat thi c6 2 dong vi sinh vat Al va G10
vua c6 kha nang téng hop IAA vura c6 kha nang c¢d dinh dam dat & mic cao.
Luong TAA cua dong Al dat (17,748 pg/ml); G10 (2,710 pg/ml) va luong
dam A1 dat (8,098 pg/ml); G10 (8,772 pg/ml).

Theo nghién ctru ciia Nguyén Anh Huy va Nguyén Hiru Hiép (2018) cho
biét phan hiru co vi sinh ¢6 chira chung Azospirillum sp. & diéu kién ngoai
d6ng rudng giup lam ting ning suat lua 10 - 30%.

Tir mau dat ving ré laa cua 4 giéng lua khac nhau thu tai tinh Can Tho
va Tra Vinh, Nguyén Thi Phuong Oanh va cs., (2013) di phan lap duoc 56
chung vi sinh vét c6 kha ning c6 dinh dam, trong d6 15 ching c6 kha ning cb
dinh dam cao duoc chon dé tiép tuc khéo sat kha nang téng hop TAA. 5 ching
vi sinh vat TV2C1, TV3A4, TV2B7, CTA3 va CTB3 vura c6 kha nang ¢ dinh
dam & muc cao (trén 4,1 mg/l), vira c6 kha ning tong hop IAA tét. Luong
IAA tong hop dugc ciia 5 ching vi sinh vat nay bién dong tir 28,6293 pg/ml
(TV2C1) dén 42,1351 pg/ml (TV2B7).

Nguyén Thi Thu Hang va Nguyén Thi Thay (2015) da nghién ctru phan
lap va tuyén chon duoc 2 ching vi sinh vat Azotobacter tir 20 mau dat tréng
laa & Son Tay va Xuan Mai, Ha Noi c6 kha ning cb dinh nito va sinh tong
hop TAA. Theo d6, 2 chung Azotobacter tuyén chon dugc ky hiéu AZT1 va
AZT7, vira ¢6 kha niang ¢ dinh nito phéan tir trong khong khi thanh nito dang
ammonium (NH,"), vira ¢c6 kha nang sinh IAA v&i ham lugng cao. Trong moi
truong Ashby 1ong bd sung 2% glucose, pH 7, nudi cdy ¢ 30°C trong 72 gio,
chung AZT1 va AZT7 c6 kha ning cb dinh nito twong Gng 1a 3,36 mg/l va
3,32 mg/l, sinh tong hop IAA véi ham luong twong tmg 10,11 pg/ml va 12,87
ng/ml. Ngoai kha niang cb dinh nito va sinh IAA, hai ching AZT1 va AZT7

con ¢ hoat tinh phosphatase va cellulase.
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Cung nghién ctru vé mot sé ching Azotobacter, Tran Thi Xuan Phuong
va cs. (2017) da phan 1ap duogc 56 ching vi sinh vat Azotobacter tit 19 mau
dat trong lta tai Thira Thién Hué va dd tuyén chon dugc 3 chung HC21,
HC24, TT13 c6 kha nang ¢ dinh nito va sinh téng hop IAA manh. Dac diém
hinh théi ctia 3 ching: Sau khi tién hanh nhuém Gram thi ca ba ching déu la
vi sinh vat Gram (-). Ching HC21 va HC24 c6 dic diém té bao hinh cau, c6
kha ning di dong. Pic diém té bao cua chang TT13 14 hinh tron va ¢ kha
nang di dong. Tham do diéu kién t6i wu cho sy sinh trudng va phat trién ctia 3
chung vi sinh vat trong méi truong Ashby dich thé két qua thu dugce: Chung
HC21 sinh truéng va phat trién tdt voi nguén carbon 1a glucose, nhi¢t do 1a
28°C, pH = 7; ching HC24 sinh trudng va phat trién tot vi ngudn carbon 1a
saccharose, nhi¢t do 1a 30°C, pH = 7,5; chung TT13 sinh trudng va phat trién
tdt voi ngué)n carbon Ia glucose, nhi¢t do 1a 30°C, pH = 7. Mot s6 chung vi
sinh vat Azotobacter tuyén chon déu c6 kha ning kich thich su sinh trudng va
phat trién ctia cdy lta trong diéu kién in vitro trong d6 ching HC21 c6 anh
huong tot nhat. Ngd Thanh Phong va cs. (2011), nghién ctru cta ching vi
khuan ndt ré va vi khuan Pseudomonas spp. trén laa cao san trong trén dat
phu sa Can Tho véi két qua cac dong vi khuan hitu hiéu c6 thé kich thich su
phat trién va gia ting niang suit lta cao san. Ngé Thanh Phong va cs. (2011)
d3 nghién ctru xac dinh murc d6 thay thé phan dam cta vi khuan Pseudomonas
sp. BT1 va BT2 vé6i cdy lta cao san trong trong chau. Ching riéng 1é
Pseudomonas sp. BT1 hoac Pseudomonas sp. BT2 cho cay lua cao san
OM2517 trong trong chau da thay thé duoc dén 50%N. Ching phdi hop giita
Pseudomonas sp. BT1 va Pseudomonas sp. BT2 cho cay lua cao san OM2517
trong trong chau c6 kha nang thay thé dén 75%N (chi can bon 25%N). Trong
truong hop thay thé 50%N (chi bon 50%N) thi ning suat laa trong chau cé

thé tang 1én 23,9% so véi ddi ching.
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Phan bon vi sinh c¢6 chita ching Azotobacter két hop véi ché pham
Trichoderma bon cho lta di dugc trién khai trén mé hinh khao nghiém. Ngoai
ra, Azotobacter, Azospirillum, Bacillus véi mat 36 5x10° CFU/g dugc két hop
v6i nhau bd sung vao phan hitu co vi sinh da chung. Mot sé ching vi sinh
Rhizobium/Azotobacter/Azospirillum va Bacillus ¢6 mat d6 té baol10° CFU/g
duoc tng dung dé san xuét cac san pham phan hitu co vi sinh hdn hop ¢b dinh
nito va phan giai 1an, va phan hitu co vi sinh chrc ning. Pay 1a san pham
nghién ctru ctia Vién Khoa hoc K thuat Nong nghiép Viét Nam san xuat dé
bon phan cho cdy laa. Mit khac, san phdm phan bon hitu co vi sinh Séng
Gianh véi chiing Azotobacter (3x10° CFU/g) da dugc st dung trén cay lua &
quy mo dién rong, v6i lugng phan bon 30-35 kg/sdo, v6i ning xuat laa ting
13%.

Theo Nguyén Thi Thu Hang va Nguyén Thi Thuy (2015) cho biét, nhiéu
chang vi sinh vét d3 dugc phan 1ap va Gmg dung san xuat phan bon hitu co vi
sinh thanh cong str dung cho ciy ngd, tiéu biéu 14 vi sinh vat ¢6 dinh nito nhu
Azotobacter. Nong d¢ loai vi sinh ndy st dung trong phan bén hitu co thuong
la 5x10° CFU/g.

Trong diéu kién bién ddi khi hau va sy néng lén toan cau thi xam nhap
min 1a mot trong nhitng van dé cip thiét ciia nganh nong nghiép vi nd tac
dong truc tiép dén ning sudt va chat luong nong san. Viéc tim ra mot sb
chuing vi sinh vat ¢6 kha nang chiu man déng thoi ¢ hoat tinh sinh hoc ¢b
dinh dam va sinh tong hop IAA 13 mot trong nhitng giai phap phu hop hién
nay va can duoc khuyén khich. Nguyén Anh Huy va Nguyén Hiru Hiép
(2018) da phan 1ap duogc 116 chung vi sinh vat chiu mdn dugc phan lap trén
moi truong Burk c6 bo sung mudi 10%o. Tat ca 116 ching vi sinh vat déu co
kha nang tong hgp ammonium (NH,") va téng hop indole acetic acid (IAA).

Trong d6, 2 chung PL2 va PL9 vira c6 kha ning ¢ dinh dam vira ¢6 kha ning
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tong hop IAA cao: PL2 tong hop (NH,") dat 3,73 pg/ml, IAA dat 45,31
ug/ml; ching PL9 tong hop (NH,") dat 2,71 pg/ml, IAA dat 46,46 pg/ml. Hai
chung vi sinh vat dugc nhan dién bang phuong phap so sanh trinh ty ving gen
16S tDNA, két qua ching PL2 dugc xac dinh tuong dong chung Bacillus
megaterium va ching PL9 duoc x4c dinh twong dong dong Burkholderia
cenocepacia.

O Viét Nam, nhiéu thi nghiém da dugc thuc hién chirng minh rf?mg s
dung phan boén hitu co vi sinh gop phan ting ning suét cy trong (laa, ngo,
rau cac loai, dau dd, cheé, cay 1am nghiép...) va do phi dat, dong thoi tiét kiém
phan khoang (Nguyén Kim Vii, 1995); (Pham Vin Toan, 2002); Nguyén Vin
Thao va cs. (2015) dd nghién ciru san xudt phan hitu co vi sinh tir hon hop ba
nam, phan ga va thr nghiém thanh cong trén ciy rau cai chip. Két qua thi
nghiém cho thdy, st dung phéan hitu co vi sinh ndy gitp ning suét thuc thu cao
hon so véi trudng hop bon phan chudng va khong bon phan hitu co. Thir
nghiém phan trin qué trong san xuat laa DTL2 theo hudng hitu co tai Ha Noi
d3 nhan thay, bon 10 tdn phan trun qué gitp thu dugc ning suit laa cao nhat.
Ning suét lta ting dan khi ting luong phan trin qué tir mrc 2 tin/ha dén 10
tan/ha. (Nguyén Thi Ngoc Dinh va cs., 2015); Nguyén Thu Ha va cs. (2016)
d3 chi ra rang, v6i sy c6 mat cua trun qué trong qua trinh U vat liéu hitu co
(qua trinh composting) su chuyén hoa cac hop chat hitu co chira N duoc thiic
day nhanh chéng, nhd vay ham luong N tong s6 va N thily phan ting 1én rd
rét so voi cong thirc d6i chimg khong c6 trin qué (cao hon 1,91 va 2,27 lan).

Tu nhitng nam 2004, GS.TS Tran Kim Quy cung céac cdng su tai Vién
Cong nghé Hoéa sinh ung dung TP. H6 Chi Minh d3 tap trung nghién ctru véi
muc tiéu tim cong nghé xir 1y rac sinh hoat dé san xuat phan hiru co phu hop
voi diéu kién Viét Nam. Sau hon 10 nim nghién ctru, nhém tac gia da tim ra
nhitng vi sinh vat c6 ich dé xtr Iy rac va xay dung quy trinh san xuat phan huu

co vi sinh. Giai phap cia nhém nghién ctru véi quy trinh san xuat phan hiru
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co vi sinh tr chat thai rin sinh hoat da dat gidi Nhit tai cudc thi sang ché nam
2018 do B Khoa hoc va Cong nghé phdi hop véi To chie So hitu tri tué thé
gidi (WIPO), Co quan So hitu tri tué Han Qudc (KIPO) va Ban Khoa giéo,
Pai Truyén hinh Viét Nam t6 chic Cudc thi Sang ché 2018 véi thong diép
“Sang tao cong nghé cho cudc séng hang ngay”, thu hut dugc dong dao t6
chtrc, ca nhan tham gia va nhan duoc su danh gid cao cua WIPO va KIPO
(Trung tAm Nghién ctru va Phat trién truyén thong KH&CN, 2019).

Theo Pham Van Toan (2004), khi st dung phan hitu co vi sinh da chiing
chirc nang c6 kha ning gia ting sinh khdi va ning suét cay trong ngay ca khi
giam 10-30% luong dinh dudng khoang N, P. Két qua khao nghiém ciing xéac
dinh vi sinh vat chirc ning c6 tac dung ting niang sudt va giam ty 18 bénh ving
ré trung binh 36,58% va 77,48% ddi v6i khoai tay; 19,73% va 62,57% d6i véi
lac, 16,42% va 77,63% dbi véi ca chua, ting 13,5% ning suat ddi vai tiéu.

Nghién ctru caa DS Anh Tuan va Vil Pinh Chinh (2019) céac loai phan
bon hitu co vi sinh khac nhau cé tac dong khong dong nhat dén céc chi tiéu
sinh truong va phat trién cta hai gidong dau tuong D140 va DT96. Két qua
theo ddi cho thiy, trén ca hai gidng, viéc sir dung phan hiru co vi sinh Song
Gianh va Qué Lam 1 giup ciy ddu tuong dat dugc cac chi tiéu sinh trudng va
phat trién vuot troi so véi cac loai phan con lai. Déng tho1, cac loai phan hiru
co vi sinh nay cling tao ra su khac biét ro rét vé céc yéu td cAu thanh nang
suat va hiéu qua kinh té trén hai gidng dau twong nghién ctru. Cu thé, khi sir
dung phén hitu co vi sinh Séng Gianh, gidng D140 dat nang suat 23,15 ta/ha
v6i loi nhuan thuan dat 13.447.000 dong, trong khi giéng DT96 dat ning suat
24,11 ta/ha, cho lgi nhuan thuan 15.367.000 déng. DPéi véi phan hitu co vi
sinh Qué Lam 1, ning suit thu dugc & giébng D140 1a 23,05 ta/ha (13i thuan
10.997.000 ddng) va & gibng DT96 1a 24,85 ta/ha (I3i thuan 14.597.000
dong).

Nghién ctru vé su tuong tac giita vi sinh vat ¢b dinh dam va phén giai

lan, Nguyén Hiru Hiép va Ha Danh Puc (2009) di cong bd: cac vi sinh vat
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nay du ¢ dang hdn hop hay riéng ré timg chung khi bén vao dét trong lac thi
vi sinh vat gitip cdy lac tang chiéu cao so v&i d6i chimg khong bon ché pham
vi sinh vat. Ham luong dam va lan cua cay lac dugc bon ché phém v1 sinh vat
déu cao hon nghiém thirc ddi chimg, dong thoi khang dinh néu sir dung ché
pham & dang hon hop vi sinh vat s& gitip thay thé khoang 50 kg N/ha va 60 kg
P,0Oy/ha. Két qua nghién ciru cia Nguyen Hoang Anh va cs. (2025), loai phan
bon sinh hoc mdi1 chra cac chung vi sinh vat ¢d dinh nito Rhodobacter
sphaeroides gitp cai thién cac chi tiéu sinh truong nhu chiéu cao cdy, chiéu
dai bong, sd bong/cum, sd hat/bong, ty 1¢ hat chic va niang suat hat so véi doi
ching, thay thé duoc 25% luong phan dam hoa hoc.

Déi v6i phan bon hitu co da ching da chic ning ¢ nghién ctru ctua Lé
Nhu Kiéu va cs. (2011), nhom tac gia da st dung 4 ching vi sinh vat c6 ich va
an toan sinh hoc, do 1a mot sb chiung A1l c6 kha nang ¢d dinh nito, chung
KT7 c6 kha nang kich thich sinh trudng thuc vat, ching P16 c6 kha nang phan
giai 1an, ching DK 14 ¢6 kha ning e ché nim giy bénh thdi c6 ré nghién
ctru trén d6i tuong cdy cheé. Két qua 1a ché pham vi sinh vat da chung di 1am
giam ty 18 chét ¢ cay cheé 1én dén 50,6%.

Viéc tan dung phé phu phim cua san xuit nong nghiép xuit phan bén
hitu co vi sinh d4 duoc nhiéu nha khoa quan tdm va nghién ctru. Nghién ctru
ciia Duong Puc Hiéu va cs. (2012) vé san xuét phan hitu co sinh hoc tir phé
pham mat cua sau thu hoach ndm va chét thai chan nuéi cho két qua ty 1& phdi
tron mat cua: phan lon (1:1) va mat cua: phan ga (1: 1,5) cho san phdm phan
bon véi thong $6 gém: ty1e C/N=15-17;d6 am 48 - 49%:; carbon hitu co =
25 - 34%; nito téng = 1,5 - 2,2%; phosphor téng =0,7 - 1,5; axit humic = 5,1 -
5,9% va vi sinh vat hitu ich Trichoderma T1 > 10" CFU/g va Azotobacter <
10° CFU/g. Nghién ctru cta st dung bd ndm va phan ga két hop voi vi sinh
vat c6 kha ning amon hoa dong thoi cé chic nang kim ham sy phat trién cua

E. coli va Salmonella ciia Nguyén Vin Thao va cs. (2015) cho két qua sau 30
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ngay u, bon cho cay cai chip (Brassica rapa ssp. Chinensis) gitip cay c6 nang
suét thuc thu dat 1,18 kg/m?, cao hon 38,8% so vGi cong thirc bon phan
chudng va khong bon phéan hitu co.

Nguyén Thi Hang Nga va cs. (2016) san xuat ché pham vi sinh vat dé xu
Iy phé thai ran sau ché bién tinh bot sin 1am phan hitu co sinh hoc. Trong d6
sir dung chat mang 13 than bun chiém 90%, mat sd vi sinh vét c6 kha niang ¢
dinh dam sau khi 0 1én dén 10’ CFU/g. Nguyén Thi Phuong va cs. (2018),
nghién cru vé san xudt va danh gia hiéu qua phan hiru co vi sinh tir bun thai
nha may san xut bia va nha may ché bién thily san trén ning xuat cdy rau.
Nghién ctru da thyc hién cac thi nghiém u phan tir cic ngudn bun thai bia va
thity san véi bun mia ty 16 20: 80. Két qua cho thay phéan hitu co vi sinh sau u
dat chét luong cao véi 2,83 - 2,85% N; 5,6 - 6,63% P,Os; 2,1 - 2,11% K,0 va
35,21 - 40,98% C. Ham luong kim loai nang, mat d0 Salmonella va
Escherichia coli déu dat dudi ngudng cho phép. Mat do Trichoderma sau u
dat tiéu chuan véi 7,14x107 - 7,82x107 CFU/g. Ning suét ciy rau ting co ¥
nghia thong ké & tit cac cac thi nghiém.

Hién nay trén thi trudng c6 mot sé san pham phan bon hiru co vi sinh
dang duoc trién khai sir dung nhu san pham phan hitu co vi sinh Song Gianh
voi mot s chiung vi sinh vat hitu ich nhu Rhizobium, Azotobacter,
Azospirillum cb tac dung gitp ciy trong hap thu nhanh cac chat dinh dudng,
kich thich bo r& phét trién manh va ning xuit cao & cdy trong. Két qua ap
dung phan hitu co vi sinh ctia Séng Gianh dén sinh truéng, phat trién va ning
suat giéng laa Japonica DS3 tai huyén Hoang Hoa, tinh Thanh Héa cho ning
suat thuc thu 7,32 tin/ha va hiéu qua kinh té dat cao nhat 1a 20,50 triéu
dong/ha (Nguyén Thi Van va cs., 2011). Theo Vii Van Thuc (2024) cho biét,
hé‘mg nam, nhu cau st dung phéan bon tai Viét Nam la rat 16n, trén 11 triéu
tan/nam, trong d6 phan bén hoa hoc chiém khoang 75% gip ba 1an murc trung

binh toan cau.
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1.6. Thue trang phat trién cdy trong ngé, lua va ing dung cong nghé sinh
hoc trong san xuét ndng nghiép tai tinh Thai Nguyén

Dét dai cia Thai Nguyén chu yéu 13 doi nui (chiém dén 85,80% tong
dién tich ty nhién). Dién tich dat da sir dung 1a 246.513 ha (chiém 69,22%)
dién tich quy dat ty nhién), dat chua st dung 13 109.669 ha (chiém 30,78%).
Trong tong sd dit chua st dung c¢6 1.714 ha dat c6 kha ning san xuit néng
nghiép va 41.250 ha dat c6 kha ning san xuat 1am nghiép, dién tich dat phi
nhiéu, miu m&, day du dinh dudng va chu dong hé théng tuéi tiéu déu duoc

st dung gieo trong lua nudc va cay ngo.

Tin TUTEN QAN

Hinh 1.3. So' dd pham vi, ranh giéi tinh Thai Nguyén
(Nguén: Bdo cdo téng hop quy hoach tinh Thai Neuyén thoi ky 2021-2030,
tdm nhin dén nam 2050)

Theo bao cao cua S¢ Nong nghiép va Phat trién nong thon tinh Thai
Nguyén (nay la S& Nong nghi¢p va Moi truong tinh Thai Nguyén) (2024)
nham hoan thanh cac chi tiéu phat trién san xuat néng, 1am nghiép va thiy san
nam 2024 gop phﬁn thuc hi€n hoan thanh cac muc tiéu, nhi€ém vu tai Nghi
quyét s6 10-NQ/TW ngay 21/10/2019 va Nghi quyét cua Hoi dong nhan dan
tinh s6 15/2020/NQ-HPND ngay 11/12/2020 théng qua dé an phat trién san
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pham ndng nghiép chu lyc tinh Thai Nguyén 2021-2025. Ké hoach nim 2024
gia tri san xuat nong, 1am nghiép, thily san ting 3,5% tro 1én trong d6: Tong
san luong lwong thuc 434.790 tin bao gom 363.620 tin thoc, 71.170 tAn ngd.
Pé dat duoc chi tiéu trén nhiém vu trong tréng trot:

Cay lta: Dién tich gieo trong 66.260 ha, ning suit 5,488 tin/ha, san
luong 363.620 tan, trong do: vu Xuan 28.130 ha, san luong 157.120 tAn; vu
mua 38.130 ha, san luong 206.500 tan.

Cay ngd: Dién tich gieo trong 14.590 ha, ning suit 4,878 tin/ha, san
lwong 71.170 tan. Trong d6: vu DPéng - xuan nam 2023-2024: 10.320 ha, san
luong 50.030 tin; vu mua 4.270 ha, san lugng 17.210 tan.

Trong bdi canh xu hudng toan cau hudng tdi nong nghiép bén viing va
giam thiéu tac dong tiéu cuc dén méi truong, viéc st dung phan bon hitu co vi
sinh da tr& thanh mdt gidi phap quan trong. Phan bon hitu co vi sinh khong
chi giup cai thién chat luong dit ma con ting ning suit va chat luong ndng
san, dong thoi giam thiéu su phu thudc vao phan bon héa hoc. Trong nhimng
nim gan day, tinh Thai Nguyén di day manh ung dung coéng nghé sinh hoc
vao san xuit néng nghiép, dic biét 1a trong viéc str dung phan bén hitu co
sinh hoc, ché pham vi sinh va thudc bao vé thuc vat (BVTV) sinh hoc dbi voi
cac loai cdy trong nhu rau mau, cdy ché va cdy luong thuc. Theo ban tin
khuyén néng cua Trung tdm khuyén ndng, S& Nong nghiép va Phat trién
Nong thon tinh Thai Nguyén (nay la s& Nong nghiép va Moi truong Thai
Nguyén) sb 01 ndm 2024, dién tich sir dung phan bén hitu co vi sinh tai tinh
d3 tang dang ké trong nhimg nim gan ddy. Nam 2023, dién tich dat nong
nghiép sir dung phan bon hitu co vi sinh dat khoang 15% tong dién tich dat
canh tac. Theo bao céo sb 264/BC-KHCN ciia S¢ Khoa hoc va Cong nghé
tinh Thai Nguyén ngay 29/11/2024:

Doi voi cdy che — cdy chu luc cua Tinh
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Tinh Thai Nguyén d trién khai nhiéu dé tai nghién ctru va mé hinh thuc
nghiém st dung phan bén hitu co sinh hoc, ché pham vi sinh trong san xuét
che, cu thé:

- Pé tai nghién ctru tmg dung ché pham sinh hoc khir réu va phong trir
bénh trong san xuit ché theo tiéu chuan hitu co, gan v6i chudi gia tri. M6 hinh
dugc trién khai trén dién tich 10ha tai xa Phuc Triu (TP. Thai Nguyén) va x4
Vin Han (Pdng Hy) va di duoc cAp chung nhan san pham hitu co theo
TCVN 11041-6:2018. M6 hinh gitip ning cao chét luong, san luong ché va
tang thu nhap tr 15-20% so véi phuong phdp canh tac thong thuong.

- Dé tai nghién ctru va sir dung ché pham vi sinh xtr 1y du luong thude
BVTV trong dat trong cheé. Két qua dat duoc: T6 hop 6 ching vi sinh vt ¢6
kha nang phan huay cac loai thudc BVTV thudc nhém 1an hitu co, Clo hitu co
va carbamate; san xuat duoc 1.000 kg ché phém vi sinh (méat d6 10® CFU/g);
xdy dyng 3 mo hinh xir 1y dat ton du thubc BVTV, giam dén 80% du luong
hoat chit doc hai.

- Pé tai nghién ctru phan bon 14 vi lugng sinh hoc nhu nano déng,
oligochitosan, xanthan va vi lugng dat hiém. Cac cong thirc bon phan két hop
nay di duoc ching minh ting ham luong chét hoa tan, tanin va dam téng sb
trong san pham che.

Poi v6i rau mau va cdy trong ngdan ngay

Tai nhiéu hop tac xa va nong ho, tinh da trién khai cac mo hinh san xuét
rau an toan c6 sir dung phan bén hitu co sinh hoc va ché pham vi sinh.

- Hop tac xd nong san an toan On Lwong (Phéi Luong) san xuat hon 100
tan phan hitu co vi sinh mdi ndm tir phu phadm ndng nghiép nhu rom ra, phan
ga... cung cap cho vung trong rau va ché lién két.

- HTX chan nudi bd va dich vu san xuat nong nghiép Nga My (Phu
Binh) san xuat hon 100 tdn phan trin qué mdi nim tir phan bo. Phan nay duoc

cung cap cho cac HTX san xuat rau an toan, cay an qua va che.
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Cac md hinh nay khong chi gop phan giam lugng phan héa hoc ma con
cai thién két cAu dat, ndng cao d6 phi nhiéu, ting kha ning giit nudc va cai
thién d6 toi xop cho dat.

Doi véi cdy hia va cdy ngé

Maic du cac mo hinh sir dung phan bon hiru co sinh hoc cho lia va ngd
chua duoc phé bién rong, nhung budc d4u da c6 nhiéu tin hiéu tich cuc:

- Tai x3 Kim Phuong (Pinh Héa), Phti Lvong va Pong Hy, mé hinh san
xut la hitu co di duoc trién khai trén dién tich 250 ha véi hon 1.353 ho
tham gia. Cac ho dugc tdp huan va hd trg phin bon hiru co vi sinh, thude
BVTYV sinh hoc. Nang suét lta hitu co dat khoang 58-60 ta/ha, gid ban cao
hon ttr 20-30% so voi lua thong thuong.

- Cac dia phuong nhu Pong Hy va TP. Thai Nguyén ciing da thir nghiém
mo hinh ngd chuyén gen két hop st dung phan bon hitu co sinh hoc. Két qua
so bo cho thiy ting ning suit 12-15%, giam sdu bénh va han ché ton du hoa
chat.

St dung phan bén hitu co vi sinh tai Thai Nguyén dang dan tré thanh
mot xu hudng quan trong trong san xuit ndng nghiép hitu co, phat trién bén
vitng theo dé an phat trién san xuat va st dung phan bon hitu co dén nim
2030 tim nhin dén nam 2050 ciia Bo Nong nghiép va Phat trién nong thon
(nay la BO Nong nghiép va Moi truong) tai Quyét dinh s
5190/QD-BNN-BVTV ngay 07/12/2023, trong d6 nhan manh thuc diy san
xudt cac ché pham sinh hoc, vi sinh vat str dung trong san xuat phan bén hiru
co, dén nam 2030 san san xuat phan boén hitu co 1én 5 trigu tAn/nam, s dung
phan bén hitu co chiém t6i thiéu 30% so v&i tong luong phan bén st dung
trong san xuat nong nghiép

Mic du con nhiéu kho khan va thach thuc, nhung vdi nhitng 1o1 ich 10 rét

va trién vong tich cuc vé tng dung cong nghé sinh hoc dong vai trd quan
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trong trong viéc cai thién chat luong dat, ting nang sudt va chat lugng noéng
san, dong thoi bao vé méi trudng. Viée nang cao nhan thire, hd tro tai chinh
va k¥ thuat, phat trién cong nghé va xay dung chudi cung tmg bén vimng 1a
nhimg giai phap can thiét dé thiic day viéc sir dung cac san pham sinh hoc
trén dia ban tinh Thai Nguyén.

1.7. Nhén xét rit ra tir nghién ciru tong quan

Trong ndng nghiép hién dai, viéc thay thé dan phan bén héa hoc bing
cac giai phap sinh hoc an toan va bén vimng 13 yéu cau tat yéu. Phan hitu co vi
sinh ddc biét 1a nhimg san pham chira cac chung vi sinh vét c6 kha ning cd
dinh nito (N:) va sinh tong hop indole-3-acetic acid (IAA) dang duoc ching
minh 13 ¢6 tiém ning 16n trong cai thién ning suat, chit lugng nong san va
bao vé mai truong.

Tai Viét Nam, hi€u qua cua phan bon hiru co vi sinh cling dugc nhiéu
nha khoa hoc x4c nhan, trong d6 Ng6 Thanh Phong va cs. (2011); Van Thi
Phuong Nhu va Cao Ngoc Diép (2014) da chung minh s dung phan hitu co
vi sinh c6 thé thay thé 50 - 75% lugng phan dam trong canh tac, ci thién chét
luong hat va gifip ting nang suat 23,9%. Pham Vin Toan (2017), cho biét sir
dung phan HCVS da chung, chtc ning c6 kha ning gia ting sinh khoi va
nang sut ciy trong ngay ca khi giam 10 - 30% luong dinh dudng khoang N,
P.

Azospirillum va Azotobacter 1a cac vi sinh vat séng ho1 sinh va tu do
trong ving ré cdy trong ¢ kha ning ¢ dinh nito va tong hop kich thich sinh
truong thuc vat (Orr va cs., 2011, Pham Van Toan, 2017). Theo Tran Vian Chi
va cs. (2024), viéc ung dung céac vi sinh vat ¢d dinh nito, téng hop TAA c6
hoat luc cao di gop phan ning cao ning sudt ciy trong cho dija phuong.
Nguyén Thi Thu Hang va Nguyén Thi Thiy (2015) da phan lap thanh cong

mot s& ching Azotobacter phuc vu san xuat phan HCVS cho ciy ngd va xéac
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dinh mat d6 toi uu khi bon khoang 5 x 10° CFU/g. Zhang va cs. (2023) nhan
manh vai tro cua cac vi sinh vat hitu ich trong viéc cai thién strc khoe dat va
tang sitc dé khang cia cay trong. Tai An P9, Pawar va Suryawanshi (2022)
khang dinh str dung phan boén sinh hoc tir vi sinh vat c6 thé thay thé phan bon
hoa hoc dé giup ting san luong ciy lua. Véi cdy ngd, Patel va cs. (2022) ghi

nhan mirc ting ning suat ngd toi 18%.

Trong 16 trinh dinh hudng dén nam 2050, Viét Nam phan d4u tré thanh
qudc gia ty 1& sir dung phan bon hitu co dat 50% dién tich canh tac Pang va
Nha nuéc d3 ban hanh nhiéu chinh sich nham thuc day san xuét va st dung
phan boén hitu co nhu Quyét dinh sé 885/QD-TTg ngay 23/6/2020 cta Thu
tuéng Chinh phi, theo d6 ting ty 1 san pham phéan bén hitu co trong tong san
pham phén bén 1én 15% nim 2025; Quyét dinh 5190/QD-BNN-BVTV ngay
07/12/2023 ciia Bo truéng Bo Nong nghiép va Phét trién nong thon (nay 1a
Bo Noéng nghiép va Mai truong) voi muc tiéu dén 2030 san xuat phan bon
hitu co cta cac co s san xuat du diéu kién 1én 5 triéu tin/nam, sir dung phan
bon hitu co chiém tdi thiéu 30% so voi tong lwong phan bon sir dung trong
san xuat nong nghiép. Do vay véi y nghia thyc tién trén dé tai “Nghién civu vi
sinh vit cé khd nding cé dinh nito va tong hop IAA cho mét sé cdy trong tai
Thdi Nguyén” gop phan bao vé méi truong, giam thiéu sy phu thudc vao

phan bén hoa hoc, tiét kiém chi phi san xuét cho ngudi néng dan.
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Chuong 2
NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twong va pham vi nghién ciru
a. Doi twong nghién civu

- Mot s6 chung vi sinh vat c6 kha ning c¢d dinh nito va sinh tong hop
IAA dugc phan lap tur cac dbi tuong: dat tréng (lha, ca chua, ngo, lac, che), 1é
lac, r& dau tuong tai 10 dia phuong: Thai Nguyén, Tuyén Quang, Yén Bai,
Vinh Phuc, Cao Bﬁng, Ha Giang, Ha Néi, Bic Can, Lang Son va Bic Giang.

- Gibéng lia SUMO - giéng lua thuan, tréng nhiéu & Thai Nguyén, thoi
gian sinh trudng: 105-110 ngdy, dugce cung cap boi Cong ty Co phan tu van
va Pau tu phat trién Néng nghiép Viét Nam.

- Gidng ngd lai don F1 bién doi gen NK4300, dang duoc trong pho bién
& Thai Nguyén, cung cap boi Cong ty C6 phan tu van va Pau tu phét trién
Nong nghiép Viét Nam.

b. Pham vi nghién cvuu

- Pham vi khong gian: Phan 1ap, tuyén chon, dinh danh mot sé chung vi
sinh vét c6 kha nang c6 dinh nito va sinh téng hop TAA tir cac dbi tuong: dat
trong, ré cay tai mot sd tinh/ thanh phd Ha Néi, trung du, mién nai phia Bic.
Céc thi nghiém sinh ly, hoa sinh va sinh hoc dugc trién khai tai phong thi
nghiém cong nghé 1én men, phong thi nghi€ém sinh hoc phan tir - Truong Pai
hoc Néng 1am, Pai hoc Thai Nguyén. Cac thi nghiém dong rudng duoc trién
khai tai xa Hgp Thanh va xa Kha Son, tinh Thai Nguyén.

- Pham vi thoi gian: S6 lidu diéu tra thir cap, cac két qua nghién ciru,
danh gia hiéu qua dugc thyc hién trong giai doan 2021 - 2024.
2.2. N§i dung nghién ciru
2.2.1. Phén ldp va tuyén chon vi sinh vit cé khd nding cé dinh nito va sinh
tong hop 1414

+ Phan lap mét s6 chuing vi sinh vat c6 kha nang ¢ dinh nito va sinh

téng hop IAA.
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+ Sang loc mot sd chiing tiém ning vé hoat tinh ¢6 dinh nito va sinh tong
hop IAA.

+ Xac dinh dic diém hinh thai mét s6 chung vi sinh vat da qua sang loc.

+ Pinh danh mot sb chung vi sinh vat dua trén gidi trinh tu gen
16SrRNA.

+ Nghién ctru kha ning tuong tac gitta mot sd ching di sang loc.
2.2.2. Nghién civu diic diém sinh hoc ciia mét sé chiing tuyén chon

+ Panh gia dac diém sinh 1y ctia mot s6 chung vi sinh vat da duoc tuyén
chon.

+ Téi vu diéu kién (thoi gian, nhiét 46, pH) nudi ting sinh mot sb ching
tuyén chon.

+ Panh gia dac diém sinh héa ctia mot sd chung vi sinh vat da dugc
tuyén chon.

+ Panh gia dic diém di truyén cia mot s6 chung tuyén chon.

+ Panh gid an toan sinh hoc ctia 2 chung vi sinh vat tuyén chon.
2.2.3. Sdn xudt phdn hivu co vi sinh tic mét so chiing vi sinh vt tuyén chon

+ San xuat ché pham vi sinh.

+ San xuét phan hitu co vi sinh.

+ Nghién ctru anh huodng cua lidu luong sir dung phan hitu co vi sinh
trén cay lua va cay ngo.
2.2.4. Ddnh gid higu qua st dung phin hitu co vi sinh chiva mét sé chiing
vi sinh vit tuyén chon trén cdy liia va ngé (quy mé 0,5 ha/ mé hinh)

+ Panh gia nang suat mé hinh sir dung phan hitu co vi sinh trén cay lua
va ngo.

+ Panh gia hiéu qua kinh t¢ mo hinh st dung phan hitu co vi sinh trén

cay lua va ngo.
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1. Thu thap mau dat va re cay tai 10 dia phuong

'

2. Phan lap vi khuan co6 dinh nito (moéi truong Ashby)

'

3. Sang loc kha nang tong hop IAA (thuoc thir Salkowski)

'

4. Tuyen chon 6 chiing tiéem nang (c6 hoat luc kép cao)

'

5. Dinh danh (16S rRNA), giai trinh ti genome toan phan

'

6. Panh gia sinh ly, sinh hoa, tuong tac va an toan sinh hoc

'

7. San xuat ché pham vi sinh (NL1, NL3 - 300 kg)

'

8. San xuat phan hiru co vi sinh (2000 kg)

'

9. Xay dung mo hinh dong ruong (0,5 ha - lia, ngo)

'

10. Panh gia nang suat va hiéu qua kinh te

Hinh 2.1. So d6 khdi qudt quy trinh nghién ciru ciia lugn dn
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2.3. Phuong phap nghién ciru
2.3.1. Phén ldp va tuyén chon vi sinh vit c¢é khd néing cé dinh Nito va sinh
tong hop IAA
2.3.1.1. Thu thdp so liéu thir cdp

Tién hanh thu thap céac tai lidu co san tir cac co quan quan 1y trong tinh
Thai Nguyén nhu: S& Nong nghiép va Phat trién nong thon (nay 1a S& Nong
nghi¢p va Moéi truong), S& Khoa hoc va Cong ngh¢, Chi cuc Tréng trot va
Bao v¢ thuc vat, Trung tam khuyén nong tinh Thai Nguyén. Céc s6 liéu thu
thap bao gom:

- Ban db vi tri dia 1y tinh Thai Nguyén nam 2023 ty 18 1/100.000

- Piéu kién tu nhién, kinh té x4 hoi cua tinh Thai Nguyén

- Thyc trang cic cdy trong nong nghiép: cdy lua, cdy ngd tinh Thai
Nguyén
2.3.1.2. Phan ldp va tuyén chon vi sinh vdt co kha nang c6 dinh nito va sinh
tong hop I4A4

* Phurong phdp thu mau:

+ Pbi voi miu dat trong lta va hoa mau: 14y mau dét tuan theo hudng
dan cia Tiéu chuan Viét Nam (TCVN 7538 - 6:2010). Mau dat sau khi duoc
ldy dua vao tai zip nilon, zip kin lai va danh diu ting mau rd rang, ranh
mach, thé hién duoc thoi gian, dia diém khu vuc léy mau. Cac mau dugc dua
vao hop chira mau dam béo tranh cac tic nhan anh sang, diéu kién moi truong
khic nhiét va dugc chuyén vé phong thi nghiém.

+ Pdi voi ré ¢ ndt san cay ho dau: lya chon va cat léy nhing doan ré co

nbt sin cia cdy ho dau, khur tring bé mit bang con (70%) trong 3 phut,
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hypocloride 1% trong 3 phut, hydrogen peroxide trong 3 phut va rura lai véi
nudc cat vo trang 4 1an (Nguyén Thi Minh Thu va cs., 2017). Cac mau dugc
cho vao tai dua vao tii Zip liong, zip kin lai, ghi thong tin vé mau va van

chuyén vé phong thi nghiém nhu mau dat.
Phan lap mot $6 chuing vi sinh vat tur cac mau thu thap trén moi truong

chon loc cho kha ning cb dinh nito phan tir va tong hop IAA.

St dung phuong phap Koch dé phéan 1ap vi sinh vét c¢6 kha nang ¢ dinh
nito trén moi truong Ashby thach dia, cu thé:

+ Xir Iy mau ré&: 1dy 10g mAu ré, nghién nho véi 10 ml nudc cat vo tring.

+ Xt Iy mau dat: hoa tan 10g mau dat trong 90 ml nudc cat vo tring

+ Chuan bi méi truong phan 1ap: Moi trudng thach Ashby (g/L):
Manitol: 20, K2HPO4: 0,2; MgS04.7H20: 0,2; NaCl: 0,2; K2SO4: 0,1; CaCOs:
5; nudc cat 1 lit, duwoc khir trung d6 vao cac dia petri va cac dng tao thach
nghiéng, dé ngudi trong tu nudi, sau 48 gid néu méi truong khong bi nhidm
thi c6 thé dung dé cdy vi sinh vat.

+ Ciy vi sinh vat: Dung que cdy dau tron nhing vao dung dich cta dat
va 18 di dugc xur Iy ¢ trén, ciy ria 1én moi trudng thach dia Ashby di chuén bi

san, nudi G & 30°C trong 24 -72h cho dén khi hinh thanh khun lac.
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+ Phan lap: Dung que cay tach cac khuén lac riéng 1& trong dia thach ciy
vao cac 6ng thach nghiéng c6 moi trudng Ashby di chuin bi sin, nudi 0 &
30°C trong 24-72h cho dén khi vi sinh vat moc déu theo cac duong cdy thi

dem cat giit bao quan lanh.
2.3.1.3. Phan tich chi tiéu chat leong

- Phan tich dinh tinh:

+ Phuong phap xac dinh nito

St dung phuong phap Koch dé phan 1ap vi khuan c6 kha ning cb dinh N
trén moi trudng Ashby thach dia. Bém sd luong té bao vi khudn bang phuong
phap dém gian tiép thong qua sé luong khuan lac moc trén mdi trudng thach
dia. Quan sat hinh thai té bao bang phuong phap nhuém don (Pham Thi Ngoc
Lan, 2012).

+ Phuong phap xéac dinh kha ning sinh tong hop IAA

Pinh tinh kha ning sinh tong hop IAA cua vi khuan bang cach bd sung
thudc thir Salkowski vao dich nudi cdy mot s chung vi khuan, dich nudi s&
chuyén sang mau d6 néu c6 IAA (TCVN10784:2015)

- Phén tich dinh lwong: Vi khuan dugc nudi trong méi truong long
Ashby ¢6 bo sung 0,1% tryptophan, nudi lic 180 vong/phat & 30°C trong 6
ngay. Ham luong IAA tho sinh ra trong dich nuéi dugc xac dinh biang phuong
phép phan tmg mau véi thudc thir Salkowski tao ra san pham c6 mau, so mau
trén may quang phd ¢ budc séong 530 nm. Dua vao d6 thi chuin IAA (hinh
2.2) s€ xac dinh dugc ham lugng [AA (Glickmann va Dessaux, 1995).
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Phuong phép dinh lugng kha ning c¢6 dinh nito (NH,"): Nudi cdy vi
khuan trong méi trudng nudi cdy Ashby long, nudi lic 180 vong/phut & 30°C
trong 6 ngdy. Ly tdm thu dich trong va xac dinh néng d6 NH," duoc cb dinh
boi ching vi khuan trong dich nu6i bang phuong phap so mau véi thude thir
Nessler (Nguyén Thi Thu Hang va Nguyén Thi Thuy, 2015), st dung duong
chuan ammonium (hinh 2.3).

Xac dinh dic diém sinh hoa cta chung tuyén chon bang kit API (ZYM,
32GN, 20NE) ctia Biomérieux duoc huéng dan boi nha san xuét.
2.3.1.4. Nghién cuu dac diém hinh thdi té bao, khuan lac va tinh chdt nhuém
Gram

Phuong phap tién hanh theo Nguyén Thi Thu Hang va Nguyén Thi Thay
(2015). Hoat héa va nhan gidng mot sé ching dd duge phan l4p trong cac dng
nghiém chira 5 - 10 ml méi trudng Ashby 16ng, nudi lic & 30°C cho dén khi
tao dich huyén phu ¢6 mat d6 vi sinh vat dat 10°*CFU/ml. Hat 100 pl dich
huyén phu ciy trai trén déu trén moi trudng Ashby thach dia, 0 & 30°C trong
72 gio. Khi khuan lac phét trién trén bé mat dia thach, tién hanh quan sat va
miéu ta hinh thai khuén lac g(‘Bm mau séc, hinh dang, dang bia khuan lac, do
ndi va kich thudc khuan lac duoc mé ta theo phuong phap ctia Cao Ngoc

Piép va Nguyén Thi Mong Huyén (2015). Sau d6 1am tiéu ban soi dudi kinh
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hién vi dé quan sat va mo ta hinh thai té bao cua vi sinh vat. Nhuém Gram
theo phuong phap cua Pham Thi Ngoc Lan (2012), quan sat du6i kinh hién vi
dé két luan chung vi sinh vat nghién ciru 14 Gram 4am hay Gram duong.
2.3.1.5. Phuwong phdp tach chiét DNA téng sé cua vi khudn

Chung tuyén chon duoc hoat hoa trong mdi trudng dich thé Ashby &
30°C voi toc do lac 180 vong/phit trong 72 gid. Thu nhan sinh khdi té bao
ctia chung tuyén chon, dugc rira 03 1an bang nude cat vo tring. DNA tong s
duogc tién hanh tach chiét theo phuong phap ctia Sambrook va Russell (2001),
duoc mo ta ngén ngon nhu sau: 10 mg té bao dugc hoa trong 0,5 ml dém TE,
tiép dén 20 pl dung dich SDS 10% (Sodium dodecyl sulfate) va 10 pl
proteinase K (20 mg/ml) duoc bd sung va tron déu, u 30°C trong 30 phut.
Tiép dén, 15 pul lysozyme (10 mg/ml) va 5 pl ribonuclease (5 mg/ml) duoc
tron déu vao mau, u tiép trong 60 phut. Tiép dén, 100 ul NaCl 5M va 80 pl
CTAB (hexadecyltrimethylamminonium bromide) 10% NaCl (1:1 v/v) duoc
b6 sung, @ trong 10 phat & 65°C. Hdn hop dung moi
phenol/chloroform/iso-amyl alcohol (25/24/1, v/v/v) dugc bd sung bang véi
thé tich mau va khuay dao nhe trong 3 phut. DNA tong s6 dugc thu nhan bang
cach bd sung hai 1an thé tich ethanol lanh (-20°C) va ly tdm 13.000 vong/phut
trong 10 phut.
2.3.1.6. Pinh danh dén lodi chung vi sinh vat dwa vao trinh tu gen 16SrRNA

Su dung cip mdi 27F AGAGTTTGATCMTGGCTCAG va 1492R
TACGGYTACCTTGTTACGACTT (Lane, 1991) dé nhan trinh ty gen 16S
rRNA cua chung tuyén chon, v6i thanh phan va diéu kién cho phan tmg PCR
theo mod ta cua Klindworth va cs. (2013). Trinh tu gen 16S rRNA cua chung
tuyén chon dugc doc trinh tu thong qua hé thong Applied Biosystems 3730 xl
DNA analyzer st dung Big Dye terminator cycle sequencing kit v.3.1
(Macrogen, Han Qudc). Trinh tu gen 16S rRNA ctia ching tuyén chon duoc

so sanh v&i dit liéu cong bd trén EzTaxon (Chun va cs., 2007). Thiét lap cay
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pha hé tir cac dit liéu khoang céach tién héa (evolution distance) theo Chun va
cs. (2007) bang cach sir dung phuong phap Neighbor-joining (Kumar va cs.,
2016). Ty 18 truong dong vé trinh ty gen 16n hon 98% va cua chung nao 16n
nhat s& duoc lua chon 1a gén nhat. Déng thot, vi tri phan loai ctia chung phan
lap duogc xay dung bang phan mém MEGA 7.
2.3.1.7. Gidi trinh tu hé gen vi sinh vat

DNA tong s6 ctia mot sé chung tuyén chon sau khi tach chiét, tinh sach
dugc gui di gidi trinh ty hé gen tai don vi cung cép dich vu giai hé gen
KTEST. Viéc giai trinh tu hé gen da dugc thuc hién thong qua s dung cong
nghé Illumina (Bennett, Solexa, 2004). Thu vién shotgun da dugc xay dung
va giai trinh ty bang cach sit dung nén tang Illumina HiSeq 2000 di tao ra
7.620.202 Mb. Thong tin chi tiét vé& viéc xdy dung va sip xép thu vién theo
phuong phap mo ta tai trang web DOE-JGI (http://www.jgi.doe.gov/). Trinh ty
lap rap hé gen ctia mot sé ching NL1, NL3 tir trinh tu Illumina va chuédn bj
thu vién da duoc loai bo bé“mg cach chuyén tat ca dit liéu trinh tu Illumina tho
qua DUK, chuong trinh loc dugc phét trién bai DOE-JGI (Mingkun va cs.,
2015). Céc lan doc Illumina duoc loc trude tién duoc tp hop bang cach sir
dung Velvet (phién ban 1.2.07) (Zerbino va Birney, 2008) va 1-3 kb mo6 phong
cac lan doc két thiic duge ghép ndi da duoc tao tir cac dudng vién Velvet bang
cach st dung wgsim (phién ban 0.3.0) (https://github.com/lh3/wgsim.). Cac
lan doc Illumina sau d6 dugc lap rap véi cac cip doc md phong bang céach sir
dung Allpaths-LG (phién ban r46652) (Gnerre va MacCallum, 2011).
2.3.1.8. Bdnh gid kha ning twong tdc ciia mot s6 chiing vi sinh vit

Mot sb chung tiém nang dugc thir hoat tinh ddi khang 1an nhau bﬁng
phuong phép ciy vach cat nhau trén cing mot dia méi trudng thach nhu miéu

ta tai hinh, nu6i ¢ 30°C trong 48 gi¢ (Hoa Thi Minh Tu va cs., 2021).
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Hinh 2.4. Cich cdy vach trén dia thach

2.3.2. Pdnh gid dic diém sinh hoc ciia mét sé chiing tuyén chon
2.3.2.1. Bdnh gid déc diém sinh 1y ciia mét s6 chiing vi sinh vit da dwoc tuyén
chon

- Hoat héa ching gidng: Mot s6 ching gidng tuyén chon bao quan trong
diéu kién lanh duoc hoat héa béng nuoi céy trong 6ng nghiém chira Sml moi
truong thach LB (g/L): peptone: 10, cao nAm men: 5, NaCl: 5, nudc 1 lit, pH
7,0 0,2 & 30°C trong 24h (P4 Quang Trung va cs., 2022).

- Céy chuyén dich nudi cdy vi sinh vat da hoat hoa sang cac dng nghiém
chira 5ml moi trudng 1ong Ashby. Mdi éng nghiém cay chuyén 200 pl dich
huyén phu. Nudi cay lac ¢ 30°C. Xac dinh mat do té bao trong dich nudi cay
sau 1, 2, 3, ....9 ngay nudi cy bang phuwong phap do gia tri OD & budc song
610 nm, déng thoi xac dinh mat do té bao béng ky thuat céy trai dia thach
theo TCVN 9716:2013. Thi nghiém dugc lap lai 3 1an, ldy gia tri trung binh.
T mat do té bao thu duoc xdy dung duong cong sinh trudng theo thoi gian

cua quan thé vi sinh vét.



65

2.3.2.2. Téi wu diéu kién (thoi gian, nhiét do, pH) nuéi mét sé ching tuyén

chon

- Hoat hoa gidng trong méi trudng LB nhu miéu ta & trén sau 24 gid cdy
chuyén vao binh tam giac c6 sdn moi truong Ashby long, nudi lic 120
vong/phit & cac murc nhiét do khac nhau (28°C - 42°C (bude nhay 2°C)) nudi
trong 5 ngdy. Xac dinh mat d6 té bao bang phuong phap do OD & budc song
610 nm tir d6 xac dinh dugc nhi¢t dd phu hop cho su sinh trudéng cia mot )
chung tuyén chon. Thi nghiém duoc tién hanh lap lai 3 lan.

- Panh gia anh hudng cua pH nudi cay: Hoat hoa giéng nhu mé ta o trén
va nhén sinh khbi mét sé chung tuyén chon trén mdi trudng Ashby long, nudi
lic 120 vong/phut & muc nhiét d6 phu hop da khao sat & trén, pH duogc thiét
ké & cac mirc nhau dao dong tir pH 4 dén pH 9 (budc nhay 0,5) trong 5 ngay.
Xéc dinh mat do té bao bang phuong phap do OD & budc séng 610 nm tir d6
xéac dinh duoc pH pht hop cho su sinh trudng ctia mot sé ching tuyén chon.
Thi nghi¢m duoc tién hanh lap lai 3 lan.

- Téi vu hoa diéu kién (thoi gian, nhiét do, pH) nudi cay 2 ching: s

dung phan mém design expect (DX 7.1.5), thiét ké thir nghiém bang mé hinh
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Box-Behnken va phan tich mé hinh bang ANOVA dé xac dinh tuong tac giita

cac yéu to anh hudéng dén qua trinh nudi cady mot s6 chung tuyén chon.

2.3.2.3. Panh gia dac diém sinh héa ciia mot sé chung vi sinh vat da dwoc
tuyén chon

Bao gém: kha ning 1én men céc loai duong thay thé (D-arabinose,
D-xylose, D-fructose, lactose va shaccharose...), thir nghiém kha nang sinh
indole, sinh catalase, kha nang oxy hoa khitr, thir nghi¢m KIA, TSI.

- Xac dinh kha ndng 1én men cac loai duong cua mot ) ching tuyén
chon str dung bd kit API. Quy trinh dugc thuc hién theo huéng dan ctia nha
san Xuat.

- Thtr nghiém kha ndng oxy hoa - 1én men, thir nghiém kha ndng sinh
catalase, kha ndng sinh oxydase, phan tng Methyl do, phan ung
Voges-Proskauer, kha nang sinh indole, thr nghiém KIA, TSI cua mot )
ching tuyén chon theo huéng din ban hanh kém theo Quyét dinh s
1539/QD-BYT ngay 20/4/2017 cta Bo truéng BO Y té.
2.3.2.4. Panh gid dic diém di truyén ciia mét sé ching tuyén chon
a. Phén tich so bé cau triic hé gen cua vi sinh vt

Dir liéu giai trinh ty thd duoc tinh sach bang cong cy fastp v0.23.1 (Chen
va cs., 2018). Cac nucleotide c6 chit lwgng giai khong tét, khong dang tin cay
hodac khong xac dinh dugc (nucleotide loai N) sé& bi loai bé dua vao gia tri
Phred-score ghi nhan & tung nucleotide. Cac read sau khi dugc “tinh sach” s¢€
dugc lap rap de novo bang coéng cu Unicycler v0.4.8 (Ryan va cs., 2017) va
pipeline flye-medaka-polca (Krasnov va cs., 2020). Két qua tir 2 phuong phap
s& dugc so sanh va chon ra assembly tt nhat dé chu giai. Chét luong lap rap
de novo dugc danh gid thong qua cong cu Quast v5.2.0 (Gurevich va cs.,

2013) va viéc sap giong cot cuc bd cac read 1én cac contig lap rap duoc. Pidu
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nay cho phép phat hién cac ving c6 gia tri d6 pha sau thap bat thudng so véi
cac vung lan can, ddy 1a cac vang can duoc luu ¥ trong két qua lp rap. Cudi
cung, cong cu check M v1.2.1 (Parks va cs., 2015) dugc dung dé kiém tra chét
luong va d6 hoan chinh cua két qua lap rap. Ban lip rap sau d6 sé& duoc cha
giai bang hé chu giai PATRIC v3.6.12 (Davis va cs., 2020) véi CSDL chuyén
biét cho chi vi khuan muc tiéu. PATRIC st dung bo cong cu RASTtk dé cha
giai cac trinh tu contig. PATRIC con lién két voi cac database KEGG (Kyoto
Encyclopedia of Genes and Genomes) dé chu giai mé rong chirc ning va con
duong chuyén hoa (Wattam va cs., 2014).

Dé xac dinh su hién dién cua céc gene lién quan dén con duong ¢ dinh
nitrogen va sinh tong hop Indole 3 acetic acid (IAA), cac gene chirc ning
dugc mi hoa 1én co s¢ dir lidu trao doi chat KEGG bang cong cu KEGG
Mapper tool cia PATRIC thong qua ma KEGG dugc PATRIC chu giai
(Kanehisa va cs., 2016). Dix liéu thu duoc bao gdm so d6 con duong chuyén
hoa va file fasta twong ting chira trinh ty cac gene ma hoa coenzyme, cofactor
va enzyme lién quan.

b. Xéc dinh gen chirc ndng lién quan dén cé dinh nito va sinh tong hop I44

Cin clr vio thong tin hé gen da giai trinh ty dé phan tich trinh tu cac gen,
vi tri gen, trinh tu promoter, bang cac phan mém tin sinh hoc chuyén dung.
Trén co s& do, tién hanh xac dinh sy hién dién cua céc gen chirc nang béng
phuong phap PCR.

Kiém tra sy c6 mit clia cic gen lién quan dén kha ning cb dinh nito va
sinh tong hop IAA bang phan ung PCR:

- Tach chiét va tinh sach DNA tong s6 bang phuwong phap nhu di mé ta ¢
trén.

Thiét ké cac cap mdi dic hidu véi cac vung gen chuc nang dé nhan dién
su ¢ mit cua cac gen chirc ning bang phan ung PCR (mdi gen it nhat mot
cap mdi dic hi¢u). Dya trén trinh tu cac gen li€n quan dén kha nang cd dinh

nito va sinh té)ng hop IAA, ching t6i tién hanh thiét ké cac cap mdi dic hiéu
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dé khuéch dai ving gen lién quan bang cac cong cu tin sinh Primer3Plus
(https://www.bioinformatics.nl/cgi-bin/primer3plus/primer3plus.cgi). Moi c6
chiéu dai 20 nucleotide theo chiéu 5°-3’ xudi va nguoc khuéch dai ving gen
¢d dinh nito va sinh tong hop TAA c6 kich thudc tir 236 bp dén 873 bp & mot
s6 chung vi khuan tuwong Gng (bang 3.3). Trinh tu mdi duoc kiém tra d6 dic
hiéu bang céng cu BLAST trén ngin hang gen NCBI
(https.//blast.ncbi.nlm.nih.gov/Blast.cgi).

Phan tmg PCR dugc thuc hién & thé tich 20 ul str dung kit EZ PCR mix
cia hing Phusa v6i quy trinh theo hudng din ctia nha san xuét
(Phusagenomics.com/product). Chu trinh phan tng PCR dugc thyc hién & 35
chu ky bao gdm céc bude: 94°C/40s; 55°C/30s; 72°C/30s.

Bing 2.1. Thanh phan phan img PCR

STT Thanh phan Thé tich
1 EZ PCR mix 14 ul
2 Primer for 1 ul
3 Primer rev 1 ul
4 DNA 1l
5 dH20 3ul
Total 20 ul

San pham PCR dugc dién di trén gel Agarose 1% sir dung thang DNA
chuan GeneRuler DNA ladder mix.
2.3.2.5. Banh gid an toan sinh hoc ciia 2 ching vi sinh vit tuyén chon

Trong nghién ctru nay, mic do an toan sinh hoc 02 ching vi khuan dugc
xéac dinh ddong thoi cac dit liéu sau:

(i) Két qua lai hé genome va nhdn dién trinh tw gen 16S rRNA:

Trinh tu 16S rRNA cia mot sb chung vi sinh vat tuyén chon so sanh
trinh ty gen 16S rRNA véi cac dit liéu ching/loai chuan di cong bd trén

EzBioCloud Database (https://www.ezbiocloud.net/) vé mic d6 dam bao an



https://www.bioinformatics.nl/cgi-bin/primer3plus/primer3plus.cgi
https://blast.ncbi.nlm.nih.gov/Blast.cgi
https://www.ezbiocloud.net/
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toan sinh hoc. Ttr d6 két ludn danh gia ty 1& % tuwong dong cta ching tuyén
chon v&i mot s6 ching c6 sidn di duoc cong bd vé mirc do dam bao an toan
sinh hoc.

Pong thoi, genome cua ching vi sinh vat tiém ning duoc lai DDH
(DNA-DNA hybridization) véi trinh tu genome ciia ching chuan gin nhat
thong qua phan mém GGDC v3.0 (Genome-to-Genome Distance Calculator
v3.0) (https://ggdc.dsmz.de/ggde.php). Dya vao két qua lai DDH dé phan loai
ti loai (Jan va cs., 2013) cu thé: (i) Néu gia tri DDH>70%: Loai da cong bd;
(ii) Néu gia tri DDH <70%: Loai/chi méi theo (Auch va cs., 2010).

(ii) Xac dinh déc t6 thong qua genome:

DPoc t6 cua cac ching vi khuan (néu c6) dugc xac dinh thong qua phan
tich trinh tg genome sut duyng d liu TAfinder 2.0
(https://bioinfo-mml.sjtu.edu.cn/TADB3/TAfinder.php) (Shao va cs., 2011) dé
danh gia an toan sinh hoc cho cic chung vi khudn nghién ctru. Néu chiing vi
khuan san sinh doc t6 s& duoc so sanh véi dit liu GRAS (Generally
Recognized As Safe)
(https.//www.fda.gov/food/generally-recognized-safe-gras/gras-substances-sc

ogs-database).

2.3.3. Sdn xudt phin hivu co vi sinh tie mét sé chiing vi sinh vt tuyén chon

2.3.3.1. San xudt ché phdm vi sinh

Ché phim vi sinh duoc san xuit theo quy trinh mi s
MREC-QTCN-2022-02 cua Trung tim Moi trudng Tai nguyén Mién nii ban
hanh theo quyét dinh s6 32/QD-TTMTTNMN ngay 28 thang 03 nim 2023 vé
san xuat ché pham vi sinh vat chira mét s6 ching tuyén chon, cu thé:
a. Dung cu, thiét bi, nguyén vit liéu chinh

- Dung cu, thiét bi : Noi hép, tu 4m, ta céy vi sinh, may cat nudce, can
dién tor, ti lanh, may lic ngang, may do OD (UV-VIS), may ly tim dén
10.000 vong/phut, kinh hién vi, hé thong 1én men, may say, hé théng khay


https://pubmed.ncbi.nlm.nih.gov/?term=Meier-Kolthoff+JP&cauthor_id=23432962
https://bioinfo-mml.sjtu.edu.cn/TADB3/TAfinder.php
https://www.fda.gov/food/generally-recognized-safe-gras/gras-substances-scogs-database
https://www.fda.gov/food/generally-recognized-safe-gras/gras-substances-scogs-database
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inox, gia d& khay inox, cac dung cu thiy tinh (binh tam giac, 6ng nghiém, dia
Petri...)

- Nguyén vat liéu chinh : Mo6i truong Ashby manitol, glucose, pepton,
KH,PO, MgS0,.7H,0, NaCl, CaCOs;, L-Tryptophan, duong trehalose, ... va

cam gao.

b. So d6 quy trinh sin xudét ché pham vi sinh quy mé 50 kg/mé

. R _—Cam gao dugc i
" Gibng géc bio quan lanh déng ( sangkyloaibo ) rehalose )
L Azospirillum sp. NL1/ ) oy tap Cll?‘ll ____,_.-f/ N
g O Azotobacter sp. NL3) oo S T
o I o F L J
: Phéi trén
| Hoat hoa giong trong méi truong PGB |

l Thanh tring

‘ Kiém tra d6 thun va hoat tinh clia giéng ‘

l

— r ‘ Dé ngui
‘ Nhién giong cap | (nuéi lac trong mai truong PGB) ‘
— Ly tim Ai trén sinh khéi
[ Nhén giong cp 2 (Lén men 10 lit/me) Il - » Phﬂ,i. n:or} ——
1 va chat mang

| Pé ngudi moi tnromg ‘ h i

f |siy

|_Thanh tring 10 lit moi lnrﬁng Bao goi i??fg l[g:]ngg
o l - 1 nhom
" Chuan bi méi trrong </&’ -
C trong hé thong 1én ) ﬂm
e men 15 lil_ st

Hinh 2.5. So' @6 quy trinh sin xudt ché pham vi sinh quy mé 50 kg/mé
c. Cdc bwéc san xudt ché phim vi sinh quy mé 50 kg/mé
Buéc 1: Hoat héa ching gidng goc

Chung gidng gbc duoc bao quan trong 6ng Cryo-vials & nhiét do -80°C

dugc 1y ra dé ngoai voi nhiét d6 phong tir 1 - 2 gio, sau d6 cdy vao dng
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Falcon 50 ml chtta moi trudong dinh dudng - moi truong PGB dang long da
dugc thanh tring & 121°C trong 25 phut. Dé ngang 6ng va nuoéi lic, tbe do lic
dam bao 180-200 vong/phit. Nubi trong 5 ngay, khi dich nudi cay thanh dang
huyén phu, tién hanh do d6 duc (OD) budc séng 610 nm dé xac dinh mat do
té bao dam bao >10° CFU/ml thi qua trinh hoat hoa két thuc.

Budc 2: Kiém tra d6 thuan va hoat tinh cia chung

- Sau khi thu dugc dich huyén phu tir budc hoat hoa gidng gdc, tién hanh
kiém tra d6 thuan va hoat tinh c6 dinh nito cua giong bang cach cay ria trén
moi truong Ashby vo dam thach dia da duogc thanh trung & 121°C trong 30
phat. Néu cac khuan lac moc riéng r& va chi ¢ 1 kiéu hinh, mau sic duy nhat
thi chung méi dam bao d6 thuan. Pong thoi sy phat trién cua giéng vi sinh vt
trén dia thach chira moi trudng Ashby vo dam ching to ching gidng sau hoat
hoéa vén giit dugc hoat tinh ¢b dinh nito.

- Kiém tra hoat tinh sinh tong hop IAA cua ching gidng bang cach hut 2
ml dich huyén phu sau khi hoat héa giéng ciy vao 100 ml méi trudng Ashby
long ¢6 bo sung 0,1% L-Tryptophan, méi truong duoc thanh tring & 121°C
trong 25 phut va dé ngudi trudc khi cdy. Nudi lac & nhiét d6 phong, téc do lac
khoang 180-200 vong/phut, nudi trong 5 ngay dén khi tao dich huyén phu.
Pem dich huyén phu di ly tdm & téc d6 6000 vong/phut, hiat 2 ml phan dich
bén trén roi bd sung 8 ml thude thir Salkowskii. Néu dich huyén phu lam doi
mau thudc thir (tr vang sang sang mau hong dén d6 dam ching t6 chung van
giit dugc hoat tinh sinh tong hop IAA.

Buére 3: Nhén giong cdp 1

Hut dich huyén phu trong 6ng Falcon sau kich hoat giéng cy vao binh
tam giac 250 ml chira moi truong dinh dudng - moi truong PGB dang long da
dugc thanh tring & 121°C trong 25 phut, ty 186 giéng dugc cdy khoang 2% va
nudi lac. Toc do lac dam bao 180-200 vong/phit. Nudi trong 3 ngay, khi dich
nudi cdy thanh dang huyén phu, tién hanh do d6 duc (OD) budc séng 610 nm
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dé xac dinh mat do té bao dam bao >10° CFU/ml thi giai doan nhan gidng cap
1 két thic.

Bu6c 4: Chudn bi méi truong 1én men nhdn sinh khoi trong noi 1én men
10 lit/mé (nhén giong cdp 2)

- Chuan bi méi truong PGB gdm céc thanh phan nhu sau:

Glucose 10g
KH,PO, 0,8g
MgS0,.7H,0 0,25¢g
NaCl 0,1g
CaCO;, 0,5g
Peptone 0,5g
Nudre cat 1000ml

10 lit moi trudng PGB dugc hoa vio trong ndi 1én men dung tich 15 lit,
chuan pH vé& 6,5 d6i voi ching Azospirillum sp.; 7,0 dbi véi chung
Azotobacter sp.; bd sung dau pha bot rdi tién hanh thanh tring & nhiét do
121°C trong 30 phat. Sau khi thoi gian thanh tring két thuc, thuc hién qua
trinh lam mat dén nhiét d6 phong.

Bu6e 5: 1én men (nhdn giong cdp 2)

- Cay giong khai dong: Ty 16 giong khoi dong véi ching Azospirillum
sp. va Azotobacter sp 1a 2%.

- Két ndi ndi 1én men vGi hé théng suc khi va dan dan mé van cép khi;

- Bét dau tién hanh nudi tang sinh v&i cac thong s6 can kiém soat: nhiét
d6 32°C dbi véi chung Azospirillum sp.; 32°C dbi véi chung Azotobacter sp..
Luu luong khong khi cdp vao ndi 1én men 0,7 lit khong khi/lit moi
truong/phut dbi voi chang Azospirillum sp. va 0,9 lit khong khi/lit méi
truong/phut d6i voi ching Azotobacter sp.

- Thoi gian nudi ching Azospirillum sp. 13 sau 75 gio, kiém tra mat do

sinh khdi cta vi sinh vat bang cach 1dy mot lugng mau nho di do OD & budc
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song 610 nm. Néu mat d6 té bao dam bao khoang 6,5 x 10 CFU/ml thi dat
yéu cau va két thuc giai doan nuéi tang sinh.

- Thoi gian nudi chung Azotobacter sp. 1a sau 69 gio, kiém tra mat do
sinh khdi cta vi sinh vat bang cach 1dy mot lugng mau nho di do OD & budc
song 610 nm. Néu mat do té bao dam bao khoang 14,5 x 10° CFU/ml thi dat
yéu cau va két thic giai doan nudi ting sinh.

Buée 6: Chudn bi méi trieong va dung cu 1én men xép

- 50 kg cam gao duogc sang ki dé loai bo tap chat

- Khay inox dugc rira sach, sdy kho

- Thanh trung cam gao va khay inox ¢ 121°C trong 30 phut

- Két thuc thanh tring, cam dugc d6 ra khay inox va dé ngudi dén nhiét
d6 phong cho cay gidng.

Buée 7: Cdy giong va nudi vi sinh vét trén méi truong xop

- Vi ching Azospirillum sp. va Azotobacter sp. luong dich giéng cap 2
bom dé cdy vao mdi trudng cam trong cic khay inox khoang 100 ml/kg moi
truong.

- Chuan d6 am: bd sung thém nudc (da thanh tring) vao méi trudong va
tron that déu dé & moi diém trong canh truong dat do am 50% véi chung
Azospirillum sp. va Azotobacter sp., 10i ddy nip cua khay inox.

- Nhi¢t do nudi ¢ nhi¢t do 31,7°C v6i chung Azospirillum sp.; 32,1°C voi
Azotobacter sp.

- Thot gian nuoi: 72 gio voi chung Azospirillum sp. va 69 gid voi ching
Azotobacter sp.

Bu6e 8: Sdy ché pham

Sau khi giai doan nuéi cay x6p két thiic, canh truong dugc dem sy &
nhiét 6 37°C cho dén khi d6 4m ctia ché pham dat dudi 14%.

Budc 9: Bao goi
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Ché pham duogc cho vao bao goi loai bao bi lam tir vat liéu co trang
nhoém va c6 mép zip, mdi goi chira 500 gam ché pham

Buée 10: Bdao qudn ché pham

Ché pham sau khi hoan thién va duoc bao géi s& duoc xép vao thing

caron, bao quan & nhiét 6 phong va dinh ky kiém tra mat do té bao séng sot
dé dam bao gidng san xuit dat yéu cau.
2.3.3.2. San xudt phdn hitu co vi sinh

Phan hitu co vi sinh dugc san xuit theo quy trinh mi sd
MREC-QTCN-2022-03 ciia Trung tim Mdi trudng Tai nguyén Mién nui ban
hanh theo quyét dinh sé 32/QD-TTMTTNMN ngay 28 thang 03 nim 2023.
Chét luong phan hitu co vi sinh dugc danh gia dya trén cac tiéu chuan quy
dinh tai TCVN 7185:2002 vé phan httu co vi sinh vat, bao gém cac chi tiéu:

+ Do chin (hoai) can thiét

+ Kich thudc hat

+ Do am (%)

+ pH

+ Mat d6 vi sinh vat tuyén chon (CFU/g)

+ Ham lugng chét hiru co téng sO (%)

+ Ham luong nito tong s6 (%)

+ Ham lugng kali hiru hiéu (%)

+ Mat 6 Salmonella trong 25 gam mau (CFU/g)

+ Ham lugng chi (mg/kg)

+ Ham lugng cadimi (mg/kg)

+ Ham luong crom (mg/kg)

+ Ham lugng niken (mg/kg)

+ Ham lugng thuy ngan (mg/kg)

* Quy trinh san xuat phan hiru co vi sinh



75

a. Dung cu, thiét bi, nguyén vit ligu chinh

- Dung cu, thiét bi : May bam nghién nguyén liéu, may tron, may sang,
cao, xéng, cudc, can, nhiét ké, am ké, pH Kké, thung nhya, bat PE, nha u co
may che.

- Nguyén vat liéu chinh :

+ Phan chuéng, than bun, rom ra, bt ca, cam gao, ri mat dudong, nudc
sach.

+ Ché pham thuong mai (CPTM3) 1a ché pham c6 chira cac vi sinh vat
phan giai xellulo ¢6 méat do Trichoderma.sp > 10° CFU/g; Bacilus.sp > 10°
CFU/g, Streptomyces.sp > 10° CFU/g.

+ Ché pham NLI1 chira chung Azospirillum sp. > 10'° CFU/g va NL3
chtra chung Azotobacter sp > 10'° CFU/g.

b. So do quy trinh sin xudt phdn hivu co vi sinh chira vi sinh vt co

dinh nito va sinh téng hop IAA quy mé 400 kg/mé.

@ ( C(Ijl; ﬁ:;' >
‘ Xir ly va on dinh pH ‘ Hoat hoa vi sinh vt

‘ Phoit tron |

|

| U co chit hitu cor |

]

‘ l\'iém tra, danh g1a d¢ chin va tinh -J

chét cam quan co chat hi cor

Lam khé

I am toi, nghién nhé, sang phén
loai + ‘”u bét cd kho

Ché pham NL1,
NL3 tv 1é 2% ] Phot tron va gut 6m dinh ‘
(mai loai 1%)

| Boéng gb1 va bao quan |

3
{jn;b

T

Hinh 2.6. So dé quy trinh sdn xudt phén hitu co vi sinh chiva vi sinh vt cé

dinh nito va sinh tong hop IAA quy mé 400 kg/mé



76

¢. Cdc bwéc san xudt phén hitu co vi sinh chiva vi sinh vit c¢6 dinh nito
va sinh tong hop IAA quy mé 400 kg/mé

Budce 1: Thu gom nguyén lieu hitu co

Than bun, phan chuéng va rom ra dugc thu gom va véan chuyén vé dia
diém Iwa chon dé 1. Noi U phai cao rdo, thoat nudc, khong gan duong di lai.
Sau do, nguyén li¢u dugc sang loc, loai bo dét, da, rac vo co... va bim nho dé
mot sd chung vi sinh vat dé dang tiép xac va phan hay. Pam bao khéi luong
cac nguyén liéu dua vao u dé thu hodi 400kg phan hitu co/mé nhu sau: Than
bun: 400 kg, phan chudng: 200 kg, rom ra: 200 kg (tinh theo d6 am chung cua
cac nguyén li¢u 1a 50%).

BuGe 2: X Iy va on dinh pH nguyén liéu

Kiém tra pH cua hdn hop nguyén liéu hitu co va sir dung chat 6n dinh
pH dé dua nguyén liéu vé pH thich hop cho vi sinh vat phat trién trong
khoang pH=6,0-8,0.

Buwéc 3: Hoat héa vi sinh vit trong ché pham phdn hiy chdt hiu co
(CPTM3)

Vi sinh vt c6 trong ché pham phan giai chat hitu co (CPTM3) cta Cong
ty TNHH Vit tu thwong mai Ha Lan c6 modt sé chung vi sinh
(Trichoderma.sp, Bacilus.sp, Streptomyces.sp) c6 kha nang phan gidi nhanh
rom ra, phan chuéng, mun.. dugc hoat hoa bﬁng cach hoa tan trong nudc sach
c6 bd sung ri duong va 1 kg ché pham CPTM3 cho 2 m® nguyén liéu u.
Luong nudc tinh toan sao cho vira di dé khi két thiic qua trinh phdi tron thi
d6 am ctia khoi phan u dat khoang 50%.

Budéc 4: Phéi trén

Phéi tron than bun, phan chuéng va rom ra (ty 1€ 2:1:1) véi dung dich
CPTM3 da duoc hoat hda trong thiét bi, ddo tron déu va déng nhat. B6 sung
d6 am khdi u dé dat khoang 50%.

Buée 5: U compost co chat hitu co
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Sau phdi tron hdn hop nguyén liéu hitu co véi ché pham phan huy chat
htru co CPTM3, cac vat liéu hitu co tiép tuc duoc drflp déng U theo kiéu hinh
thang, c6 chiéu cao khong qua 1 mét, bé rong ctia day 1 mét, chiéu dai dong u
tuy theo kich thudc ctia nha u va luong nguyén li¢u st dung. Che day kin
dbng 0 bang bat nilon. Sau 2-3 ngay 1, nhiét d6 déng 1 da dat trén 50°C. Cac
vi sinh vat phat trién manh sau 7-10 ngay 1, trén bé mit va trong déng 1 xuat
hién céc soi xa khuan mau ghi sang. Nhiét 46 déng @ liic nay dat trén 60°C thi
can tién hanh dao tron.

Tién hanh ddo tron 3 lan: lan 1 sau 10 ngdy, 1an 2 sau 20 ngay va lan
cudi sau 30 ngay ké tir thoi diém 0. Trong qua trinh dao tron, néu thdy do am
dbng U bi giam thi bd sung nudc bang cach phun déu trén bé mit va dao tron
lai d6ng 0.

Buéc 6: Kiém tra, danh gid 6 chin va tinh chdt cam quan co chat hiru
co

Sau 3 tudn 0, nhiét d6 ctua dong U bit ddu giam xubng; sau 5-6 tuan 0,
nhiét d6 ddng 0 twong duong voi nhiét d6 moi truong. Khi két thic qué trinh
phan huy, thé tich déng 0 giam xudng mot ntra so véi ban dau, phan u khong
con nong. Tién hanh danh gia do chin va cac chi tiéu chat luong cia co chit
hiru co.

- Do chin duoc xac dinh bang phuong phap do nhiét d6 san pham theo
TCVN 7185-2002 hoidc phuong phap Plant test ciia Subrao, 1980. Tién hanh
do, ghi chép va theo ddi sy thay d6i vé nhiét do trong thoi gian 3 ngay lién
tiép, mdi ngdy do mot 1an vao mét thoi diém nhat dinh. Co chat hitu co bao
dam d6 chin khi nhiét d6 ctia khdi co chat o khong thay doi trong sudt thoi
gian theo doi.

- Thoi gian xir Iy co chat hitu co tir 6-8 tuan. Panh gia cam quan ciia co
chat hiru co: dua vao chi tiéu danh gia nhu thanh phan co gi6i (mun, toi xop),
mau sac (nau den) va mui (khong con mui hoi). Co chat hitu co ¢6 mau nau

sam la duoc.
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Buoc 7: Lam kho

Str dung nhiét lugng tir mat tro1 hodc cac bi¢n phap séy khéac nhau nham
loai bé nudc ra khoi ban thanh phdm bang cac phuong phap phoi hodc sy
nhe trong thoi gian 3-4 gid ¢ nhiét do khong 16n hon 40°C; do am dat khong
vuot qua 30%.

BuGe 8: Lam toi, nghién nhé, sang phdn loai co chat hitu co

Str dung may danh toi tranh cho co chit c6 hién tuong von cuc, dong
banh... tao diéu kién thuén lgi cho qua trinh nghién sau nay. Co chét hiru co
tiép tuc dugc dua vao mdy nghién dé tao ra kich thudc dong déu cho san
phém. Ban thanh phém tiép tuc qua thiét bi sang phan loai dé loai bo tap chit,
da, s6i nham thu dugc san pham co chét hitu co thd co kich thude dong nhét
theo yéu cau va bo sung 5% theo khoi luong bot ca kho.

Budéc 9: U co chdt hivu co véi hon hop vi sinh vdt da dwoc tuyén chon

Hon hop co chat hitu co sau khi xir 1y tir than bun + phan chudng + rom
ra theo ty 1¢ 2:1:1 dugc phéi tron voi cac loai ché phém vi sinh NL1 va NL3
ty 16 2% (mdi loai ché pham 1%).

Buée 10: Déng géi va bao qudn san pham

Str dung bao tai dtra c6 16t 01 16p nilon bén trong. Can dinh lugng san
pham (25 kg/bao) va may kin miéng bao, ghi ngy thang nim san xuat. Xép
cac bao trong kho bao quan dam bao dung quy cach. Kho bao quan san pham
phai dugc vé sinh sach s&, an toan, phong chdng chay nd tét, dam bao thoat
nhiét, am, thong gi6 tot, che chin mua va nang. Pinh ky kiém tra dé theo doi
vé mat d0 té bao vi sinh vat tuyén chon (dam bao >10° CFU/g).
2.3.3.3. Nghién citu dnh hwong cia liéu hwong phdn hitu co vi sinh trén cdy
lua va cday ngoé
a. Nghién ciru liéu lwong phén hitu co vi sinh trén cdy lia

* Thiét ké mo hinh

Mo hinh duoc trién khai tai khu dit rudng bang, phing trung binh, chu
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dong tuodi cua cac ho nong dan xa Hop Thanh, tinh Thai Nguyén. Nguoi dan
cung tham gia thuc hién truc tiép dudi su giam sat va huéng dan ky thuit ctia
nhoém nghién ctru. Cac dién tich trién khai mo hinh trén cung diéu kién (khi
hau, thoi tiét, dat canh tac, ...) va cham so6c (phan bon nén, nuée tudi, BVTV,
cay bira,...) giébng nhau.

K¥ thuat bon phan, gieo tr@)ng, cham séc, thu hoach, hach toan kinh té
thue hién theo huéng dén cia QCVN 01-55: 2011/BNNPTNT dbi véi cdy lua.
So @6 trién khai md hinh dugc bicu thi tai hinh 2.7.

Hinh 2.7. Dia diém va so do trién khai mé hinh trong liia

- Gibng lta str dung cho céac cong thirc: Giéng laa SUMO, 1a giéng lua
thudn duoc ngudi dan dia phuong sir dung rong rai, laa co thoi gian sinh
truong tir 105-110 ngdy, bang thdi gian sinh trudng véi cac gidng lta thuan
khac dang gieo cay tai dia phuwong. Lua co chiéu cao cdy trung binh (tir
115-120cm), ctng cdy, bo 14 dung c6 kha ning héi xanh nhanh, dé nhanh
khoe, kha ning chdng d6, chéng chiu sidu bénh tot. Chét luong gao gidng laa
SUMO c¢6 mau sic rat dep, dang hat gao c6 mau tréng va bong, com ngon, vi
dam. La giong duoc UBND Tinh Thai Nguyén Iya chon vao bo ching giéng
theo phuong an san xuat nong nghiép hang nim theo quyét dinh sb
4130/Qb-UBND Tinh Théi Nguyén ngay 27/12/2021.

* Bé tri thi nghiém dién hep trén dong rudéng cho cdy lia
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- Thi nghiém xé4c dinh liéu luong phan hitu co gdm 5 cong thirc, gdm
CT1, CT2, CT3, CT4 twong ung v4i 4 muc lidu luong phan boén hiru co vi
sinh tir két qua nghién ctru véi liéu lugng dung khac nhau: 1 tan; 1,5 tn; 2,0
tan; 2,5 tin/ha va cong thirc dbi chimg khong st dung phan hiru co vi sinh, st
dung phan chudng theo phuong phép truyén théng ctia nguodi nong dan va
theo quy chuan khao nghiém (luong dung 8.000 kg/ha).

- Thi nghiém bé tri theo khéi ngiu nhién hoan chinh (RCB) 5 cong thirc
v6i 3 1an nhic lai, dién tich mdi 6 thi nghiém 1a 30 m? (3m x 10m), khoang
cach gitra cac 6 1a 0,4 m. Thi nghiém duoc b6 trf thu nghiém trén 2 vu lua (vu
Xuan va vu mua)

- Céc loai phan bon nén theo dung lidu lugng duoc hudng dan tai quyét
dinh s6 726/QD-BNN-KN, ngay 24/2/2022 ctia B6 Nong nghiép va PTNT: 90
N + 70 P,Os+ 70 K,0.

Bang 2.2. Lwgng phan bén trén cac cong thire

Pon vi tinh: tan/ha

Lidu lweng bén Phﬁ‘n Nén phan bén
TT | Cong thitc phan HCVS chudn | ppay | phan |Kali-clor
g dam Ure (lan Supe ua
Péi chung | 0 (bén phan theo
1 (bC) tap quan dia 8,000 [ 0,196 0,424 0,117
phuong)
2 CT1 1,0 0,196 0,424 0,117
3 CT2 1,5 0,196 0,424 0,117
4 CT3 2,0 0,196 0,424 0,117
5 CT4 2,5 0,196 0,424 0,117

Ghi chii: Nén NPK theo dinh mirc kinh té dp dung dinh mikc theo quy dinh tai quyét dinh sé
726/QP-BNN-KN, ngay 24/2/2022 cua Bé Nong nghiép va PTNT

- Phuong phap bon phan:
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+ 100% luong phan hitu co vi sinh/phan chudng va phan lan duoc bon
16t trudc khi bira ciy 10-14 ngay.

+ Bon thiic dé (bon thiic 1an 1): Luc 10% danh cai xuat hién u 161 (nht
mam) bon luong phan dam 50%, phan kali 50% két hop véi lam ¢o suc bun.

+ Bon thiic dong (bon thiic 1an 2): Bén trude khi cay lta phan hod dong
(30% danh thit eo dau 14), bon lugng phan dam 50%, phan kali 50%.

* Cdc chi tieu nghién curu va phwong phap theo doi

- Céac chi tiéu va phuong phdp theo doi dwua vao QCVN 01-55:
2011/BNNPTNT vé khao nghiém gi4 tri canh tac va st dung cta gidng lta.

- Céc chi tiéu vé ning suit: Mbi 6 thi nghiém 1dy 10 khom, tién hanh do
dém céc chi tiéu:

+ S6 bong hitu hiéu/m? Dém sb bong co it nhat 10 hat chic cia mot cay.
S6 cay mau: 5

+ S6 bong/m? (A): Tinh tat ca cac bong co trong mot m?

+ S6 hat/bong (B): Pém tong s hat c6 trén bong, S6 cdy mau: 5

S hat chiac/bong
+ Ty 18 % hat chac/bong (C) =  -----------—- x 100
S6 hat/bong

+ Khéi luong 1.000 hat (gam) (D): Can 8 mau 100 hat & d6 am 14%, don
vi tinh gam, 14y mot chir s6 sau ddu phay

+ Ning suit Iy thuyét (NSLT) (ta/ha)=A x Bx Cx D x 10*

+ Nang suat thuc thu (NSTT) (ta/ha) = Git toan bo 6 thi nghiém, tudt lay
hat, phoi kho dén do am 13 - 14 % quat sach rOi can.
b. Nghién ciru liéu lwong phén hitu co vi sinh trén cdy ngoé
* Thiét ké mo hinh

Mo hinh thi nghiém dugc trién khai tai dat rudng cia cac ho néng dan xa
Kha Son, tinh Thai Nguyén. Ngudi dan thuc hién truc tiép dudi su giam sat

va huéng dan k¥ thuat ciia nhém nghién ciru. Cac dién tich trién khai mé hinh
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trén cung diéu kién (khi hau, thoi tiét, dat canh tac, ...) va cham séc (phan
bon nén, nudce tudi, BVTV, cay bira, ...) gibng nhau.

K¥ thuat bon phan, gieo tréng, cham séc, thu hoach, hach toan kinh té
thuc hién theo hudéng din cia QCVN 01-56: 2011/BNNPTNT dbi véi cay

ngd. So do trién khai mo hinh dugc biéu thi tai hinh 2.8.

Hinh 2.8. Pia diém va so do trién khai mé hinh trong ngé

* Bé tri thi nghiém dong rudéng cho cdy ngé

- Thi nghiém xac dinh liéu luong phan hiru co gdm 5 cong thic (ddi
ching, CT1, CT2, CT3, CT4), cac cong thuc nhéc lai 3 1an, b tri theo kiéu
khéi ngau nhién hoan chinh (RCB), cac cong thic ¢ su dong nhat vé diéu
kién ti nhién va diéu kién cham soc. M&i 6 thi nghiém tréng 4 hang, tat ca cac
chi tiéu theo doi trén 2 hang gitra.

- Loai phan boén st dung cho thi nghiém la phan bon hitu co vi sinh tir
két qua nghién ctru dugc dua vao voi cac lidu lugng dung khac nhau: 1,0; 1,5;
2,0; 2.5 tAn/ha duoc can ct theo tai QCVN 01-56: 2011/BNNPTNT vé khao
nghiém gid tri canh tac va st dung cua giébng ngd; Quyét dinh sb
726/QD-BNN-KN, ngay 24/2/2022 ctia Bo Nong nghi¢p va PTNT. Cong thure
d6i chimg khong st dung phan hitu co vi sinh, st dung phan chudng theo
phuong phép truyén théng ctia ba con (lwong dung 8.000 kg/ha). Thi nghiém
duoc bd tri thir nghiém trén 2 vu (vu xuan va vy mua) tai xa Kha Son, tinh

Thai Nguyén.
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- Céc loai phan bén nén theo dung lidu luong dugc hudng din tai quyét
dinh s6 726/QD-BNN-KN, ngay 24/2/2022 ctia B6 Nong nghiép va PTNT ap
dung cho md hinh san xuét ngd lai thwong pham: 160N + 80 P,0+ 85K,0

- Gidng ngd sur dung cho cac cong thire: NK4300 giong ngd bién doi gen
thira huong duoc tit ca nhimg dic tinh vu viét tir cta giéng ngd lai don nhu:
nang suat cao, 6n dinh, cung cay, chiu han, chéng do nga cu thé: hat d4, mau
sic hat dep, 14 bi bao kin; giéng cO kha nang thich nghi rong, chiu han va
chdng dd tdt, bap to, két hat tdt, ning suit cao, giéng co thoi gian sinh truéng
105-115 ngay. La gibng dwgc UBND Tinh Thai Nguyén lwa chon vao bd
chung giéng theo phuong 4n san xuat nong nghiép hang nim theo quyét dinh
s6 4130/QD-UBND Tinh Thai Nguyén ngay 27/12/2021.

* Pic tinh ciia giong:

+ Cay con khoe, sinh truong manh, chéng d6 tét.

+ Thich hop treo dén ¢ ving mién nai phia Bic.

+ L4 bi bao kin bap.

+ Bép to, cui nho két hat tét, dong mup dau.

+ Dang hat nira d4, mau vang cam dep.

+Thich nghi rong.

+ Tich trit sau thu hoach tot.

+ Ning suit cao dat 8-12 tin /ha

* U thé

+ Ning suit cao, 6n dinh.

+ Cung cay chiu han.

* Thoi gian sinh truwéng: 105-115 ngay (mién Bac).

Bing 2.3. Lwgng phan bon trén cac cong thire

Pon vi tinh: tan/ha

Cong Liéu lwong bon Phéan

T thire phan HCVS chudng

Nén phén bén
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Phan Phan | Kali-clor
dam Ure |1an Supe ua
Péi chimg| 0 (bon phan theo
1 (PCO) tap quan dia 8,000 0,347 0,485 0,142
phuong)
2 CTlI 1,0 0,347 0,485 0,142
3 CT2 1,5 0,347 0,485 0,142
4 CT3 2,0 0,347 0,485 0,142
5 CT4 2.5 0,347 0,485 0,142

Ghi chii: Nén NPK theo dinh mirc kinh té Ap dung dinh muec theo quy dinh tai
Quyét dinh s6 726/QP-BNN-KN, ngay 24/2/2022 ciia B6 Néng nghiép va
PTNT

- Phuong phap bon phan:

+ 100% luong phan hitu co vi sinh/phan chudng va phan lan duoc bon
16t trude khi lam dat ngo 10-14 ngay.

+ B6n thic 1an 1 khi ngd 4 - 5 1a: 1/4 lugng dam + 1/2 luong kali.

+ Bon thiic 1an 2 khi ngo 8 - 9 14: 1/2 luong dam + 1/2 luong kali.

- Cham soc

+ Khi ngd 4 - 5 14: X&i dat, bon thuc 1an 1 va vun nhe quanh gdc.

+ Khi ngd 8 - 9 14: X6i dat, bén thiic 1an 2 va vun cao chdng db.

- Phong trir sau bénh: Theo doi phat hién va phong trtr sau bénh theo
huéng dan chung cuia nganh Bao vé thuc vat cho tirng mua vu.

- Thu hoach: Khi ngé chin sinh 1y (chin hat c6 vét den hodc 75% sb cay
c6 14 bi bit dau kho).
* Cdc chi tiéu nghién curu va phwong phap theo doi

Céc chi tiéu theo ddi dugce tién hanh theo Quy chuan k¥ thuat Quéc gia
vé Khao nghiém gid tri canh tac va st dung cua giéng ngd (QCVN
01-56-2011/BNNPTNT) ctia B6 Nong nghiép va Phat trién noéng thon, bao
gom:

- S6 bap hitu hiéu/cay: Toéng sb bap hitu hiéu/téng sb cay hiru hiéu trén
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6. Bém s6 bap va sb ciy trong 6 luc thu hoach.

- Chiéu dai bip (cm): Do tir day bip dén mut bap, do trén bap thir nhat
ctia 10 cay mau/ cong thirc. Thuc hién & ba 1an nhic lai.

- Puong kinh bap (cm): Po ¢ gitta bip, do trén bap thir nhat caa 10 cay
mau/cong thire. Thue hién & ba 1an nhéc lai.

- S6 hang /bap: Mot hang dugc tinh khi > 5 hat. Chi dém bap thtr nhat
ciia ciy mau.

- Hat/hang: Pugc dém trén hang hat c6 chiéu dai trung binh trén bap.
Chi dém bap thir nhat ctia cdy mau.

- Khéi lwong 1.000 hat (g): Pém 2 miu, mdi mau 500 hat sau d6 can
khéi lwong cua 2 mau, néu khéi luong ctia mau ning trir di khéi luong cua
mau nhe <5% so vé&i khdi luong trung binh ctia 2 mau thi khoi lwong 1.000
hat bang tong khdi lugng ctia 2 mau.

- Khéi luong 1.000 hat & 6 am bao quan (14%)

Mgt tuoi X (100 - A”)

M, 400 (14%) = 100-14

- Nang suat 1y thuyét

S6 cay/m®x s bap hiru hiéu/cdy x sd hang/bap x s6 hat/hang x
NSLT (ta/ha) = Pl.OOO

’ 10.000
- Nang suat thyc thu :

Ning suét thuc té
Dién tich trong
2.3.4. Danh gia hi¢u qud sir dung phdan hitu co vi sinh chira mgt so chiing

NSTT (ta/ha)=

vi sinh vit tuyén chon trén cdy lia va ngé (quy mé 0,5 ha/ mé hinh)
2.3.4.1. Vat lieu nghién cuu

Vit liéu st dung trong nghién ctru gdm phan HCVS AZO-NL (tir két
qua nghién ciru ctia dé tai), phan HCVS thuong mai, phan chudng hoai muc,

phan bon NPK va céc gidng laa, ngd, cu thé nhu sau:
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- Phan HCVS AZO-NL chira ching vi sinh vat ¢ dinh nito, tong hop
IAA duoc phan 1ap tir dé tai nghién ciru

- Phan HCVS thuong mai chtra Aspergillus sp, Azotobacter, Bacillus...
voi mat do mdi ching dat 1x10° CFU/g; ham luong hitu co 15%, dam téng s6
(Nts) 2,5%, lan hiru hi¢u (P,0O5) 2,5%, kali hitru hi¢u (K,0) 2,5%.

- Gidng lta SUMO - gidng lua thuan, dugc trong nhiéu & Thai Nguyén,
thot gian sinh truong: 105-110 ngay.

- Gidng ngd lai don F1 bién d6i gen NK4300, dang duoc trong pho bién
¢ Thai Nguyén.
2.3.4.1. Phuwong phap nghién cuu

Khao nghiém duoc bd tri vé6i 3 cong thic, mdi cong thuc trén dién tich
0,5 ha, gém:

Cong thire 1 (B/C 1): Bon phan chudng hoai muc.

Cong thuac 2 (B/C 2): Bon phan HCVS thuong mai.

Cong thic 3: Bon phan HCVS AZO-NL

Liéu luong phan bon nén sir dung cho cay lta: Nén (90 N + 70 P,Os + 70
K,0) + 8 tdn phan chudng hoai muc/ha d6i voi cong thie 1 (B/C 1); cong
thire 2 (D/C); cong thirc 3.

Liéu luong phan bon nén sir dung cho cdy ngd: Nén (160N + 80 P,Os +
85 K,0)+ 8 tAn phan chudng hoai muc/ha ddi véi cong thiuc 1 (B/C 1); cong
thirc 2 (D/C 2) va cong thirc 3.

K¥ thuat lam dat, gieo tréng, tudi nude, bao vé thuc vat (BVTV) va cac
k¥ thuat canh tac khac duoc ap dung theo quy trinh phd bién tai dia phuong.

Theo ddi, d4nh gia cac chi tidu cdu thanh ning suat, nang suat 1y thuyét,
nang suat thuc thu cia lua, ngd theo QCVN 01-55:2011/BNNPTNT: Khao
nghiém gia tri canh tac va gia tri st dung cua giébng lta va QCVN
01-56:2011/BNNPTNT: Khdo nghiém gié tri canh tac va gia tri st dung cia

gidng ngo.
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Hiéu qua kinh té st dung phan bon va so sanh hiéu qua kinh té sir dung
phan bon khao nghiém so voi phan bon ddi ching duoc thuc hién theo TCVN
12719:2019: Khao nghiém phan bon cho ciy trong hang nim va hiéu qua
kinh té sir dung phan bon dugc tinh theo cac cong thirc:

(NS,, — NS,) x G

HQ, (%0) = x 100 (5)
(Ckn - Cn)
(NS, —NS,) x G
HQq. (0) = x 100 (6)
(Cdc - Cn)
Han - HQdc

HQ (%) = x 100 (7)

HQq

Trong d6: NS,,: ning suit cdy trong & cong thic khdo nghiém, tinh bang
kg/ha;

NS,.: ning suit cdy trong ¢ cong thirc dbi chimg, tinh bang kg/ha;

NS,: ning suét cdy trong & cong thirc nén, tinh bang kg/ha;

G: gia nong san tai thoi diém két thuc khao nghiém, tinh bang 1.000
dong/kilogam (1.000 dong/kg);

Cins Cqer, C,: chi phi cho phan bon khdo nghi€ém, phan bon déi ching,
phan bon nén (gém chi phi lao dong bén phdan va mua phdn bon, trong dé chi
phi mua phéan bén tinh bang heong cdc loai phdn bén sir dung nhan véi gid
phadn bon twong iimg), tinh bang 1.000 déng/ha/vu;

HQ,,: hiéu qua kinh té sir dung phan bon khao nghiém;

HQg.: hiéu qué kinh té sir dung phan bén ddi ching;
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HQ,: hiéu qua kinh té cua phan bon khao nghiém so voi phan bon d6i
chtng, tinh bang %.
Khao nghiém dugc thuc hién tai xa Hop Thanh, tinh Thai Nguyén ddi

v6i cay lta va tai x4 Kha Son, tinh Thai Nguyén d6i voi cay ngd nam 2024,

Bang 2.4. So by danh gia hi¢u qua ciia m6 hinh

Chi tiéu S6 lwong | Pon gia (@) | Thanh tién

Téng thu ning suat (kg)
Chi phi phan bon

Chi phi lao dong cham s6c
Cac khoan chi khac

Téng thu - Tong chi

2.3.5. Phwong phdp xiv Iy sé liéu
St dung cac phan mém SAS 9.1, Design-Expert (DX 7.1.5), JASP
0.19.3., Microsoft excel 2015 dé tong hop va xir Iy s6 liéu va tdi uu théng sd

k¥ thuat.
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Chuong 3

KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua phan l1ap va tuyén chon mdt s6 chiing vi sinh vt c6 kha niing

6 dinh nito va sinh tong hop IAA

3.1.1. Két qud phan ldp mét sé chiing vi sinh vit c6 khd nang cé dinh nito

va sinh tong hop IAA

D¢ phan 13p dugc mot s6 chung vi sinh vat c6 kha nang c6 dinh nito va

sinh tong hop IAA, tién hanh thu thap ngdu nhién 175 mau tir 7 dbi tuong dat

tréng (lta, ca chua, ngd, lac, cheé); ré lac, ré dau tuong tai 10 dja phuong:

Thai Nguyén, Tuyén Quang, Yén Bai, Vinh Phuc, Cao Bang, Ha Giang, Ha

Noi, Bac Can, Lang Son va Bac Giang. Két qua phén lap dinh tinh thé hién ¢

bang 3.1.
Bang 3.1. Két qua phan 14p mét sé chiing c6 kha ning c6 dinh nito
va sinh tong hop IAA
S6 S6 S6 S6
STT Poi twong maiu Pia diém ching | chung | ching
lay mau thu lay mau phan | co dinh sinh
thap lap nito TIAA
10 | Thai Nguyén 7 7 7
oy 6 | Tuyén Quan 5 5 0
1 | bat trong lua Ay Q g
S |Yén Ba 1 1 0
7 | Vinh phtc 3 3 0
) Pat trong ca| 5 |[Cao Bang 1 1 1
chua 5 | Vinh Phuc 3 3 0
20 | Thai Nguyén 12 11 11
L ) 6 | Ha Giang 1 1 1
3 | bat trong ngo —
5 |HaNo1 3 3 0
5 | Vinh Phuc 4 4 0
X 7 | Thai Nguyé 5 5 0
4 |Rélac ,a1 Syen
5 Bac Can 3 3 0
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So So S6 S6
STT Df:)i tu’({’ng maiu D,ia diém chung c'hﬁng chung
lay mau thu lay mau phin | co dinh sinh
thap lap nito TAA
7 | Lang Son 2 2 0
5 | Vinh Phuc 1 1 0
5 | Thai Nguyén 2 2 0
5 | Dat trong lac 7 | Bac Giang 3 3 0
5 | Vinh Phuc 1 1 1
5 | Thai Nguyén 1 1 0
5 | Bic Giang 1 1 1
6 |R& dau tuong 5 |Bic Can 1 1 1
5 |Lang Son 2 2 0
5 | Vinh Phtc 1 1 0
L . 30 |Thai Nguyén 15 15 15
7 | Dat trong che —
5 | Bac Giang 3 3 0
Téng méu 175 80 80 38

Kha niing co dinh N va IAA (%)

18,42%

EPat trong ché MDAt trong ngd

31,58%

14,53%

Bt trong hia

39,47%

Loai khac (dat TL'Enng ci chian, lac._)

Hinh 3.1. So dé két qud phén ldp mét sé chiing cé khd néng cé dinh nito

va sinh tong hop IAA
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Két qua bang 3.1 va hinh 3.1 cho thdy: Tir 175 mau phan lap trong moi
truong chon lgc dic thu Ashby- vo dam thu dugc 80 chung vi sinh vat ¢cé kha
nang cb dinh nito. Tir 80 ching sinh trudng tbt s& tiép tuc dugc sang loc kha
nang tong hop IAA bang phan mg voi thudc thir Salkowski trong diéu kién
nudi cdy c6 bd sung L-tryptophan cho két qua 38 chung (chiém 47,5%) thé
hién ddng thoi hai ddc tinh ¢ dinh nito va sinh tong hop IAA tip trung chu
yéu tai cdc mau thu thap tir dat trong ché (39,47%); dat trong ngd (31,58%);
dat trong lta (18,42%); cac mau tir ré cdy (1€ lac, ré dau tuong) va cac loai dat
trong khac (dat trong ca chua, dat trong lac) cho sé lugng ching vi sinh vt
d6ng thoi thé hién ca hai kha nang nay it hon (14,53%). Tur két qua phén lap
trén c6 thé thy tit ca cac ching c6 kha niang sinh IAA déu c6 kha ning cb
dinh nito, nhung khong phai chiing nao c6 kha ning cb dinh nito ciing dong
thoi sinh téng hop IAA. Do vay, kha nang ¢ dinh nito 1a diéu kién can nhung
chua du dé xac dinh kha ning sinh IAA & mot sd ching vi sinh vat phan 1ap
duorc.

3.1.2. Sang lpc mét sé chiing tiém ning vé hoat c6 dinh nito va sinh tong
hop IAA

Tir két qua xac dinh dinh tinh kha ning ¢ dinh nito va sinh tong hop
TAA dé tai tiép tuc nghién ctru danh gid dinh luong dé lya chon ra mot sb
chung vi sinh vat tiém ning vira c6 kha ning ¢ dinh nito vira c6 kha ning
sinh tong hop IAA. Két qua danh gia kha nang c6 dinh nito va sinh tong hop
IAA cua 38 ching vi sinh vat phan lap duoc thé hién trong bang 3.2.

Bang 3.2. Két qua kha ning co dinh nito va sinh tong hop IAA

ctia mot so ching vi sinh vat phan lap dwgc

TT Ky hi¢u ching Kha nang co6 dinh nitor | Kha nang tong

(NH4Y) (ug/ml) hop IAA (ug/ml)
1 NL1 22,16 109,38"
NL3 24,61° 119,13

3 NL21 12,15% 30,68™
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- . Kha nang co dinh nito | Kha nang ton
TT | Ky hi¢u chung (NH4g+) (ug/ml) hop IAA fgug/nﬁ)
4 NL22 7,435 11,33
5 NL23 525! 29,16"
6 NL24 14,64¢ 70,917
7 NL235 4,78 11,39"
8 NL247 3,240 7,66"
9 MN22 5,23! 91,75¢
10 MNS2 8,04! 61,95
11 MNS6 3,970 67,578
12 MNSS 20,49¢ 68,19¢
13 NL35 11,468 68,98¢
14 NL38 7,86% 35,42
15 NL321 15,84¢ 72,68°
16 NL335 9,47" 26,35°
17 NL338 12,61° 56,78
18 NL324 4,321 18,88
19 NL341 8,020 23,117
20 MN’53 2,69 8,96"
21 MN21 3,480 15,68
22 MN101 3,46°% 26,67°
23 VN41 1,38" 23,450
24 MN42 20,08¢ 105,57¢
25 MN43 3,12 13,00
26 MN44 0,89" 5,60
27 MN46 4,68 13,96%
28 MN47 20,41¢ 101,89¢
29 MN48 4,11mmop 15.79"
30 MN50 6,92k 32,04™
31 MN51 7,84 53,00/
32 MN57 14,16¢ 43,68
33 MN72 20,13¢ 56,62
34 MN73 8,12 22,147
35 MN74 5,13m 14.88"
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T ] it cang | RRES TR K
36 MN75 2,027 8,227
37 MN76 6,98k 16,47"
38 MN107 2,537 43,08*

Ghi chii: Cdc chir cdi khdc nhau trong ciing mét cdt biéu thi sy sai khdc c6 ¥ nghia thong
ké o murc P < 0,05

Két qua danh gia dinh luong kha ning c¢d dinh nito (tong hop NH.') va
sinh tong hop IAA ciia 38 ching vi sinh vat phan lap duoc cho thdy: ham
lugng NH.* tong hop dao dong tir 0,89 pg/ml (chung MN44) dén 24,61 pg/ml
(chung NL3). Kha ning sinh tong hop IAA dao dong tir 5,6 pg/ml (chung
MN44) va cao nhat 1a 119,13 pg/ml (ching NL3).

Két qua nghién ctru cua chang t6i phi hop véi két qua nghién ctru cua
tac gia Samina va George (2006) trén vi khuan Azospirillum brasilense,
Azospirillum lipoferum cho két qua sinh tong hop TAA 1an luot 6,50 pg/mL va
16,80 pg/mL; Rodrigues va cs. (2016) tuyén chon dugc 21 ching c6 kha ning
¢ dinh nito tir 8 dén 24 pug/ml va 47 chung san sinh IAA tir 64,30 dén 127,84
ng/ml; Li va cs. (2017) d3 tuyén chon duoc 30 ching vi sinh vat thudc chi
Pseudomonas cho két qua sinh tong hop IAA dao dong tir 13,12 dén 312,07
ng/mL trong moi trudng cd bd sung tryptophan véi ndng do khac nhau va
luong nito duoc ¢b dinh 6,16 dén 108,30 pmol/ml; Nguyén Thi Phuong Oanh
va cs., (2013) da phan lap dugc 5 chung vi sinh vat c6 luong IAA giao dong
tir 28,63 pg/ml dén 42,13 pg/ml.

Theo két qua nghién ctru cia Nguyén Anh Huy va Nguyén Hiru Hiép
(2018), Liu va cs. (2019), Myo va cs. (2019), Rodrigues va cs. (2016) vé vi
sinh vét ¢6 dinh nito va tong hop IAA cho thdy, mot sb ching dugc xép vao
nhom tiém ning vé kha nang dong thoi cd dinh nito va sinh tong hop IAA khi

chung tong hop dugc > 20 pg/ml NH," va > 50 pg/ml IAA. Két qua bang 3.2.


https://pubmed.ncbi.nlm.nih.gov/?term=Mehnaz+S&cauthor_id=16598630
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cho thdy, c6 14 chung da phan lap c6 kha niang tong hop IAA > 50 pg/ml va

06 ching c¢6 kha ning ¢ dinh nito > 20 pg/ml (NH,") bao gébm: NL1, NL3,

MN88, MN42, MN47 va MN72. 6 ching dugc xép vao ching tiém ning

dong thoi c6 kha nang cb dinh nito > 20 pg/ml va sinh tong hop TAA > 50

ng/ml duoc lwa chon dé tién hanh cac nghién ciru tiép theo

3.1.3. Pdc diém hinh thdi mét sé chiing vi sinh vit dd qua sang loc

DPé nhan dién 06 chung vi sinh vat da qua phan tich, tuyén chon dé tai

tiép tuc danh gia dic diém hinh thai cta cic ching vi sinh vat bao gom: danh

gia hinh thai t& bao, hinh thai khuan lac va tinh chat nhuém gram. Két qua

trinh bay tai bang 3.3.

Béng 3.3. M ta hinh thai té bao, hinh thai khuan lac va tinh chat nhuém

Gram ctiia mgt so0 ching da dwgc sang loc

Ky Tinh chat | Kha
X Hinh thai
TT | hiéu Hinh thai khuan lac , nhu¢m | nang di
te bao
chung Gram dong

Tron, tréng nga dén tréng duc, R

1 NL1 . . O van - +
161, gon, bong, nhaynhot
Tron, tring nga dén tring xanh, ,

2 | NL3 | . . Que ngan - +
101, gon, nhay nhot
Tréng nga, tron to, khong ria, ,

3 | MN88 | . N Que ngan + +
161, nhan bong
Tréng stta, tron, 16i, dinh, bé )

4 | MN42 Que ngan - +
mat bong
Tréng duc, 13i tron, c¢6 chan ,

5 [MN47| Que ngan - +
gia, bong, dinh
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Trong, 16i tron, bé mit béng, ,
6 | MN72 . Que ngan - +
khong ria, nhot

Két qua bang 3.3. cho thay, cac khuan lac co ban c¢6 mau trang (tring
nga, trang duc, trang sita) chiém 5/6 chung (ty 1& 83,33%), 01/6 chung c6 mau
trong. Trong sd 6 chung sang loc thi ¢6 5 ching thudc gram am, duy nhat
chang MN88 thudc gram duong, hinh thai té bao da sé c6 dang que ngin (5/6
chung chiém 83,33%), chi ¢6 01 chung NL1 ¢6 hinh thai té bao dang 6van. Ca
6 chung déu c6 kha niang di dong. Nhitng dic diém nay phu hop véi két qua
nghién ctru ctia MacLean va cs., (2007) khi nghién ctru téng quan vé mot sb
chung vi sinh vat ¢6 dinh dam va sinh tong hop IAA.

3.1.4. Pinh danh mgét sé chiing vi sinh vit dwa trén gidi trinh tw gen
16SrRNA

Dé danh gia sy twong dong cua mot sd ching vi sinh vat tuyén chon voi
mot sé chung di duge cong bd trude do, tac gia tién hanh dinh danh dén loai
cia 06 chung vi khuan dugc tuyén chon bang chi thi phan tir dya trén giai
trinh tu gen 16SrRNA va so sanh dit liéu v6i mot sé ching chudn di cong bd
trén Eztaxon. Két qua thé hién trong bang 3.4.

Bang 3.4. So sanh su twong dong vé trinh tw gen 16SrRNA ciia 6 chiing vi

sinh vat da lga chon véi cac loai gan nhat cong bo trén dir liéu Eztaxon

Chiing Mire do

nghién Loai gan nhat twong
curu dong (%)
NL1 Azospirillum lipoferum NCIMB 118617 (Z29619) 99,36

NL3 Azotobacter vinelandii IAM 15004 (AB175657) 100,00
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MNB88 | Bacillus tropicus N24" (MACG01000025) 99,20
Agrobacterium deltaense YIC 41217

MN72 99,85
(MRDI01000025)

MN47 | Flavobacterium anhuiense D3" (EU046269) 99,86
Stenotrophomonas pavanii DSM 25135°

MN42 99,93
(LDJN01000038)

Két qua so sanh trinh gen 16S rRNA ctia chiing NL1 ¢6 kich thuge 1500
bp cho thay sy twong dong cao nhat (99,36%) voi ching Azospirillum
lipoferum NCIMB 11861" (Z29619), 98,56% vGi Azospirillum palustre B2"
(DQ787330) va 98,04% vGi Azospirillum humicireducens SgZ-5" (CP015285)
va 97,66 - 97,81% vé6i chung khac cta chi Azospirillum. Dbi véi ching NL3,
trinh tu gen 16 S rRNA (kich thudc 1377 bp) boc 10 su tuong dong 100% véi
Azotobacter vinelandii 1AM 15004" (AB175657), 98,01% vGi ching
Azotobacter salinestris ATCC 49674" (AB175656), 97,51% v&i Azotobacter
nigricans subsp. nigricans IAM 150057 (AB175651) va tir 96,18-97,32% véi
mot s6 ching khac thude chi Azotobacter. Ching MN88 (kich thudc gen 16S
rRNA1466 bp) c6 muc do twong dong 99,20% voi Bacillus tropicus N24™
(MACGO01000025), 99,13% v6i Bacillus wiedmannii FSL W8-0169"
(LOBC01000053), 99,05% véi Bacillus cereus ATCC 14579" (AE016877).
Chung MN72 (kich thudc gen 16S rRNA 1435 bp) c¢6 mic do giébng nhau
99,85% vGi Agrobacterium deltaense YIC 4121" (MRDI01000025), 99,62%
vG6i  Agrobacterium  cucumeris 01327  (MW256423), 99,54% véi
Agrobacterium radiobacter ATCC 19358" (AJ389904). Chung MN47 ¢6 kich
thude gen 16S rRNA 1384 bp, boc 16 su twong dong cao nhit (99,86%) véi
Flavobacterium anhuiense D3" (EU046269), 98,03% vdi Flavobacterium
tistrianum GB 56.17 (KT223144), 97,75% v6i Flavobacterium tagetis GN10"
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(MT992797), 97,62% v&i Flavobacterium  ginsenosidimutans THG 017
(GU138377). Chung MN42 (chiéu dai gen 16S rRNA 1458 bp) boc 16 su
twong dong 99.93% v6i Stenotrophomonas pavanii DSM 251357
(LDJN01000038), 99,28% vai Stenotrophomonas cyclobalanopsidis
TPQG1-4" (MNO036524) va 99.21% véi Stenotrophomonas maltophilia
MTCC 434" (JALV01000036).

Két qua giai trinh tu gen 16S rRNA cua mét sd chung nghién ctru cho
thdy sy trong dong tir 99,2%-100% phu hop gidi han (>97%) vé loai d3 mé ta
c6 hiéu lyc trén dir liéu loai chuan LPSN (Attps:/Ipsn.dsmz.de/) (Browne va
cs.,2016); (Liu va cs., 2023); (Lao va cs., 2024) véi céc trinh ty gen cua cac
loai da duogc cong bd trén mot sb ching chuan cong bd trén dyu liéu
EzBioCloud. Két qua dinh danh cho thay, 06 chung phan tich dugc dinh danh
thanh 6 loai khic nhau gdm: Azospirillum lipoferum NL1, Azotobacter
vinelandii NL3, Bacillus tropicus MNS8S8, Agrobacterium deltaense MNT2,
Flavobacterium anhuiense MN4'7, va Stenotrophomonas pavanii MN42.

Pong thoi, so dd tién hoa ciia 06 chung c6 kha nang ¢ dinh nito va sinh
tong hop IAA duoc xay dung dua vao trinh ty gen 16S rRNA bdc 16 ching
NL1 siap xép vao nhom thudc chi Azospirillum - vi khudn Gram am, gan nhét
v6i Azospirillum lipoferum NCIMB 118617 (Z29619) vé6i gia tri tan s xuét
hién (bootstrap) 1a 100%. Pbi véi chung NL3 thudc nhom chi Azotobacter -
vi khuan Gram am, gin nhat v&i Azotobacter vinelandii 1AM 15004"
(AB175657) voi gia tri bootstrap 1a 100%. Chung MN88 thudc nhom chi
Bacillus - vi khuan Gram duong, cung nhanh v&i Bacillus tropicus N24"
(MACG01000025) ¢ gia tri bootstrap 74%. Tuong ty véi mot sd chung
MN72, MN47 va MN42 duoc sip xép cung nhanh véi mot sd ching chuan
lan luot 1a  Agrobacterium deltaense YIC 41217 (MRDI01000025),
Flavobacterium anhuiense D3" (EU046269) va Stenotrophomonas pavanii

DSM 25135T (LDJN01000038) twong véi gid tri bootstrap 55, 100 va 100%


https://lpsn.dsmz.de/
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(Hinh 3.2). Gi4 tri bootstrap ctia mot sd chiing vi khuan trong nghién ctru nay
dat tir 55-100% >50% - gi¢i han ¥ nghia cho thay d¢ tin cdy cta vi tri phan
loai thong qua so dd tién hoa dya vao trinh gen 16S rRNA (Felsenstein va
cs.,1985); (Jeong va cs., 2021).

T két qua so sanh trinh ty gen 16S rRNA thong qua dir lidu
EzBioCloud va so do pha hé cho thay mot s6 ching vi khuan duge xac dinh 1a
Azospirillum lipoferum NL1, Azotobacter vinelandii NL3, Bacillus tropicus
MNS8S, Agrobacterium deltaense MN72, Flavobacterium anhuiense MN47,
va Stenotrophomonas pavanii MN42. Theo két qua nghién ctu cua
Cruz-Hernandez va cs., (2022); Aasfar va cs., (2021); Ortiz va cs., (2024);
Kaur va cs., (2022); Seo va cs., (2024) cho biét, cac ching vi khuan néu trén
1a cac chi vi khudn tiém nang trong phat trién ché pham sinh hoc/phan bon
sinh hoc ¢ dinh nito va sinh tong hop IAA hd tro cdy trong sinh trudng, gop
phan ting ning suat va chét luong.

79 Stenotrophomonas pavanii DSM 251 35T (LDIN01000038)
100 [ MN42

“j Stenotrophomonas lactitubi M15T (LT222224)
55

100 Stenotrophomonas cyclobalanops TPQG1-4T (MN036524)

100 NL3
A-otobacter vinelandii TAM 15004T (AB175657)
100 H—E{:atabarm}' nigricans subsp. nigricans TAM 150057 (AB175651)

A-otobacter salinestris ATCC 49674T (AB175656)
A-otobacter armeniacis DSM 2284T (AB175655)
9 1’L{ Agrobacrerizm burrii RNRT (GCA_017313405.1_20)

52
82 76

66 | Agrobacterium cuciwmeris 0132T (MW236423)

100 |l MN72

33t Agrobacterim deltaense YIC 41217 (MRDI01000025)
Agrobacterium salinirolerens YIC 5082T (MRDHO010000113

29 100 [~ Azospirillum lipoferim NCIMB 118617 (Z29619)
’—r]\—Ll

100 |-E Azospirilum humicireducens SgZ-5T (CP015285)

20 A-espirillum palusere B2T (DQT787330)
58 A-ospirillum melinis TMCY 05527 (DQ022958)

Bacillus foyonensis BCT-7112T (CP006863)

100 L.B:mﬁzu wiedmennii FSL W§-0169T (LOBC01000053)

71 Bacillus proteolvticus TD42T (MACHO01000033)
Bacillus tropicus N24T (MACG01000025)
74 MNS88
’— Flavebacterium ginsenosidimutans THG 01T (GU138377)

100 [ Flavobacterium anhuiense D37 (EU046269)
100 MN47

g7 Flavobacterium tagetis GIN10T (MT992797)
38 Flavobacterium sistriarom GB 56 1T (KT223144)

0.020

Hinh 3.2. So' dé cdy dinh danh ciia 6 chiing vi sinh vit tuyén chon
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3.1.5. Nghién civu khd néng twong tdc giita mét so6 chiing da sang loc

Trong qué trinh sinh truéng va phat trién ciia mot sé chung vi sinh vat
san sinh cac hoat chét sinh hoc (nhu khang sinh, bacteriocin,...) cac hoat chat
nay sé trc ché sy sinh trudng cua cac loai khac trong cing méi trudng song
(Cycon va cs., 2019); (Weiland-Bréauer va cs., 2021; (Virgo va cs., 2025).
Piéu nay s& anh hudng dén mat d6 ciia mot sé chung vi sinh vat trong moi
truong, dong nghia lam giam boc 16 kiéu hinh cac dic tinh sinh hoc tiém ning
néu td hop ching trong cing chat mang trong qué trinh nudi cy, ciing nhu
bao quan va st dung chung trong san xuat.

Nhim tuyén chon dugc mot sb chuing vi sinh vat dé san xuat ché phém,
san xudt phan bén hitu co vi sinh da chung gitp ting cudng hoat luc cta san
pham, can thiét phai co6 danh gia twong tac giita mot s6 ching vi sinh vat
trong qué trinh nudi cdy, dé lya chon dugc mot sé ching khong e ché 1an
nhau khi két hop phdi tron san xuit san pham. Cac ching vi khuan trong
nghién ctru nay duoc nudi cdy dong thoi theo phuong phap cay vach giao

nhau trén moi truong Ashby thach dia, két qua thé hién tai hinh 3.3.
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Hinh 3.3. Kha néing twong tdc gita mét so chiing da sang loc

Tir két qua hinh 3.3. cho thdy, gitta mot sb chung déu ¢ tac dong qua lai
lam anh hudéng dén sy phat trién binh thudng cua ching. Tuy nhién, & céc
diém cat cta duong ciy giita ching NL1 va NL3 cho thdy su phat trién cta
duong cdy ching nay khong anh huong dén sy phat trién cia dudng ciy con
lai.

Nhu vay, tir cac két qua nghién ctru trén cho thiy chung NL1 va NL3
cho hoat tinh cb dinh nito va tong hop IAA cao nhat va khi nudi cdy khong trc
ché/kim ham 13n nhau. Do vy chung NL1 va NL3 tiép tuc dugc tuyén chon

phuc vu cho céc nghién ctru ti€p.
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3.2. Két qua nghién ciru diic diém sinh hoc ctia mdt sé chiing tuyén chon
3.2.1. Pdnh gid dic diém sinh Iy ciia mét sé chiing vi sinh vt da dwoc
tuyén chon
3.2.1.1. Pac tinh sinh truong cua mot sO chung vi sinh vdt tuyén chon

Pé xay dung duong cong sinh truéng cho timg chung, can xdy dung
duong chuin thé hién mbi tuong quan gitta mat do té bao vi sinh vat va do
hép thy tia UV. Theo d6, dudng chuan thé hién mdi trong quan giira mat do té
bao ctia ching NL1 va d6 hap thu tia UV ¢6 dang: y=1E - 0,9x + 0,0068 (véi
R? = 0,9965), chung NL3 la: y = 1E - 0,9x + 0,0053 (véi R2 = 0,9975). Két
hop gitra phuong trinh dudng chuan va két qua do OD & céac thoi diém nudi
cdy, v& dugc dudng cong sinh truong ctia chung NL1 va NL3 khi nuéi cdy
trong moi trudng Ashby va dugc thé hién tai hinh 3.4 A va 3.4 B.

'

Mit 6 té bio x 108 (CFU/ml)

-]

. | 5 = = = 0 1N

[ )
F
r

s 3 . Ihoi gian nuod (Nga
Hinh 3.4 A. Duong cong sinh truéng cia  Hinh 3.4 B. Puong cong sinh truéng
chung NL1 cua chung NL3
Trong diéu kién nudi cdy tinh, qua trinh sinh truéng ctia mot quan thé vi
sinh vat trai qua 4 giai doan (Tiém phat [ Logarit [ Can bang dong [ Suy
vong). Két qua nghién ctru xay dung duong cong sinh trudng cho 2 ching
tuyén chon phul hop véi quy lut trén. Tuy nhién, mot s6 ching khac nhau dat

trang thai sinh trudng tiém can voi giai doan can bang dong 1a khac nhau. Két
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qua thé hién trong hinh 3.4A, 3.4B cho thiy: chiing Azotobacter sp. NL3 tiém
can v6i giai doan can bang dong sau 04 ngdy (twong tng véi 96 gid) nudi cdy,
trong khi d6 chung Azospirillum sp. NL1 dat trang thai nay sau 05 ngay nudi
cay (twong ung véi 120 gid). Mic du vay, ching Azotobacter sp. NL3 can
thoi gian sinh truéng dén dau pha can bang dai hon khoang 3 1an so véi ching
Azotobacter sp. 67B va Azotobacter sp. T6A (Viscardi va cs., 2016), va 1,3
lan so v6i chung Azotobacter sp. O6 (Nosrati va cs., 2014). Tuong tu, thoi
gian dé mat do té bao cua ching Azospirillum sp. NL1 & dau pha can bang cao
hon 5,4 14n so voi Azospirillum sp. Ab-V5 (Oliveira va cs., 2017).

Nhu cau thoi gian dai hon trong qua trinh sinh truéng cua hai ching
Azospirillum sp. NL1 va Azotobacter sp. NL3 c6 thé 1am tiang qua trinh hap
thu dinh dudng/da luong/vi lugng can thiét cho chuyén héa thanh cac san
pham trao ddi chat o 1oi cao hon (Kolter va cs., 2022).

Két qua trén hinh 3.3A, 3.3B ciing cho thdy, khi khao sat duong cong
tdng sinh cua 2 chuing vi sinh vat tuyén chon dat gia tri mat do té bao 16n nhat
trong moi trudng nudi cdy gidng nhau (mdi truong Ashby) 1a khac nhau va
dat gia tri mat do té bao 1on nhat sau 5 ngay nudi cdy. Cu thé la: ching
Azotobacter sp. NL3 dat gid tri mat do té bao 16n nhét sau 5 ngay nudi céy la
9,307.10° CFU/ml, chung Azospirillum sp. NL1: 2,892 .10* CFU/ml.
3.2.1.2. Anh huéng ciia nhiét do va pH nudi cay dén kha nang tang sinh cia
mot sé chung vi sinh vdt tuyén chon

a, Anh hwong cua nhiét do
Két qua danh gia anh huong ctia nhiét do nuéi cdy dén 2 chung vi sinh

vat tuyén chon duoc thé hién trong bang 3.5.

Bang 3.5. Anh huéng ciia nhiét dd nudi cAy dén 2 chiing vi sinh vét tuyén chon

T Mat dd té bao (x 10* CFU/ml) sau 5 ngay nudi ciy tai
Tén ching
T nhiét do khao sat twong irng




28°C [ 30°C | 32°C | 34°C | 36°C | 38°C [ 40°C | 42°C

1 |Azospirillum sp. NL1 | 2 882 (2,892 2,942 2,802 [ 1,362 (0,972 {0,142 0,002

2 | Azotobacter sp. NL3 | 9 067 (9,307 | 9,337 | 8,087 | 6,127 [ 1,197 0,507 | 0,007

Tir bang 3.5 cho thiy, nhiét d6 nudi cay c6 anh huong rd rét dén su sinh
truong ciia mot s6 ching vi sinh vat tuyén chon. Ca 2 ching phat trién tot
trong dai nhiét do tir 28 - 32°C. Trong d6 nhiét dd phu hop nhat cho chiing
Azospirillum sp. NL1 va Azotobacter sp. NL3 1a 32°C. Khi nhiét d§ nuoi 16n
hon 34°C chung déu bi trc ché, nudi & 42°C ching gan nhu khong phat trién
tham tri bj tiéu diét. Néu so sanh muc tich Ity sinh khoi ctia mot sb chuing
gitta nhi¢t do phu hop nhat va nhiét d6 trc ché manh nhét trong day khao sat,
c6 thé thay rang dbi v6i chimg NL1 bi giam khoang 1471 1an, chang NL3 bi
giam khoang 1333 lan. Két qua nay phu hop véi nghién ctru cia Nguyén Thi
Minh (2017) khi danh gia kha ning thich tng nhiét d6 cuia mot s6 ching
Azospirillum sp., & diéu kién nudi cay 30 - 40°C, mat do té bao dat khoang
3,69.10° CFU/ml. Két qua nghién ctru ciia Nguyén Tién Diing (2011) khi danh
gia anh hudng cta nhiét do dén kha ning ting sinh cia mot sd ching
Azospirillum sp. cho théy ¢ nhi¢t do 32°C hoat tinh tang sinh cuia mdt $6
chang nghién ctru 1 16n nhat dat 10° CFU/ml.

Déi v6i chung Azotobacter sp., nhiét do tir 28 - 32°C khong anh hudng
nhiéu dén kha ning ting sinh cta chung, nhiét do trén 32°C bat ddu anh
huéng manh dén kha ning ting sinh cta chung, dic biét khi nudi trong diéu
kién nhiét do 42°C, mat d6 té bao sau 5 ngdy nudi cdy giam gan 1333 lan. Két
qua ndy phu hop véi nghién ctru ciia Nguyén Thi Hang Nga va cs. (2016) khi
danh gia anh hudong cua nhiét d6 dén kha ning ting sinh dé thu hoi sinh khoi

cua chung Azotobacter sp.. Theo dé nhi¢t do nudi phu hop véi chung nghién
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clru cta tc gia Nguyén Thi Hang Nga 1a 28 - 30°C, khi nhiét d6 nudi cay tang
1én thi sinh khdi tao ra gidm ro rét.

b, Anh hwéng ciia pH méi truong

Két qua danh gia anh huéng ciia pH nudi cay dén 2 ching vi sinh vat

tuyén chon duogc thé hién trong bang 3.6.

Bang 3.6. Anh huéng ciia pH méi trwomg dén sinh truéng ciia 2 chiing tuyén

chon
Mat d t€ bao (x 10°CFU/ml) sau 5 ngay gio nudi cly
STT pH clia moi tai pH cia moi truwong khio sat twong ing
truong Azospirillum sp. NL1 Azotobacter sp. NL3

1 | pH=4,0 - B

2 | pH=4, 0,012 0,007
3 |pH=50 1,052 0,757
4 |pH=5;5 1,942 2,087
5 |[pH=6,0 2,742 8,957
6 |pH=65 3.002 9,297
7 [pH=7,0 2,942 9,337
8 |pH=7,5 2,852 9,197
9 |pH=8,0 2,272 7,117
10 | pH=8,5 1,092 1,617
1T | pH=9,0 0,022 0,097

Két qua bang 3.6 cho thiy, pH méi truong déu c6 anh huong manh dén
ca 2 chung vi sinh vat da dugc tuyén chon. O mdi gia tri pH khac nhau kha
nang tang sinh ciia mot s6 chung 1a khac nhau. Ching Azospirillum sp. NL1 va
Azotobacter sp. NL3 khong sinh truédng ¢ pH = 4,0. Trong dai pH < 6,0 va pH

> 7,5 déu anh huong kha manh va 1am giam kha ning ting sinh ctia chung
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nghién ctru. Dai hep pH ti uu cho ca 2 ching phat trién trong khoang 6,5 -
7,0. Trong d6 chung Azotobacter sp. NL3 dat gia tri mat do té bao 16n nhat
(9,337.10° CFU/ml) va Azospirillum sp. NL1 la: 3,002.10® CFU/ml lan luot &
muc pH 14 6,5 va 7,0.

Nguyén Thi Hing Nga va cs. (2016) khi nghién ctru thu sinh khéi cua
chung Azotobactersp. cho két qua gia tri pH thich hop dé thu sinh khéi voi
chiing nghién ctru 1a 7,0. Nguyén Thi Minh (2017) va nghién ciru ctia Nguyén
Tién Diing (2011) khi nghién ctru anh hudng ciia pH dén kha ning ting sinh
ctia chung Azospirillum sp. c6 két qua ching Azospirillum phét trién tot nhat
trong khoang pH = 6,5-7,0. Nhu vy, két qua nghién ctru cta chung t6i phu
hop v6i nghién ctru ctia cac tac gid néu trén.

3.2.2. Téi wu diéu kién (thoi gian, nhiét 4o, pH) nudi mét sé chiing tuyén
chon

Két qua thi nghiém t6i wvu héa qua trinh nudi cdy duoc thiét ké thu
nghiém bang moé hinh Box-Behnken véi 17 don vi thi nghiém va 3 1an lap lai
véi cac bién duoc lya chon. Cac nhan td duge tdi wu bao gém néng do thoi
gian nudi cdy (X1) & muc (-1, 0, +1) twong Gng (4 ngay, 5 ngay, 6 ngay);
nhiét d6 nudi cay (X2) & mirc (-1, 0, +1) 1a 30°C, 32°C, 34°C dbi voi NL1 va
NL3; pH nudi cdy (X3) 6 mic (-1, 0, +1) 14 6,0; 6,5; 7,0 v6i NL1; va 6,5; 7;
7,5 d6i v6i NL3.

Ap dung phuong phap phan tich hoi quy céc s6 liéu thue nghiém, thu
duoc mo hinh da thirc bac hai thé hién mat do té bao cua mot sb chung:

Y =+ 2,94 + 0,62*A + 0,023*B + 0,58*C + 0,12*A*B + 0,47*A*C -
0,15*B*C - 0,76*A* - 0,84*B* - 1,1*C?

Trong d6: Y 1a mat do té bao trong nudi cdy; cac gia tri A, B, C lan luot
13 céc gia tri ctia cic yéu t6 thoi gian nudi cdy, nhiét do nudi ciy va pH nuodi
cay.

Phan tich ANOVA dugc sir dung dé danh gia mo hinh, tir d6 cho biét

tuong tac gitta cac yéu td anh huong dén mat do té bao. Két qua phan tich



106

ANOVA duogc thé hién qua bang 3.7.
Bang 3.7. Két qua phan tich phwong sai ANOVA ciia md hinh nudi cay

Neu in Chﬁong Azospirillum sp. NL1 Chflng Azotobacter sp. NL3
Chuan F Gia tri P Chuan F Gia tri P
Model 222,61 <0,0001 240,60 <0,0001
Lack of Fit 5,53 0,066 3,52 0,1276
R? 0,9965 0,9968

Chii thich: Chudn F: Chudn Fisher; “Lack of Fit”: Chudn ddnh gid dé khéng twong
thich ctia mé hinh véi thire nghiém. R*: Hé sé hoi quy

Phén tich ANOVA ta thdy gia tri x4c suat ciia md hinh P-value < 0,0001
< 0,05 do d6 mo hinh duogc lya chon c6 ¥ nghia vd1 Hé s6 hoi quy lan luot 1a
0,9965 va 0,9968. Két qua cho thay c¢6 99,65% voi NL1 va 99,68% véi NL3
s6 liéu thue nghiém tuong thich voi s6 liéu tién doan ctia mo hinh.

St dung phuong phap ham ky vong dé t6i vu mat do té bao thu duoc tir
qua trinh nudi cdy bang phan mém Design-Expert (DX 7.1.5). Két qua tim
duoc 43 phuong an voi mdi chiing, phuong an tot nhat duoc du doan dé cuc
dai ham muc tiéu, cu thé voi chiung NL1: thoi gian nu6i 5,22 ngay, nhiét do
31,73 °C, pH = 6,61; khi d6 mat do té bao dat dugc trong cac diéu kién trén
theo tinh toan 1a 3,12159 x 10® CFU/ml. V&i ching NL3: thoi gian nudi 5,44
ngay, nhi¢t d§ 32,18°C, pH = 7,10. Khi d6 mat do té bao dat duogc trong cac
diéu kién trén theo tinh toan 13 9,77929 x 10° CFU/ml. Két qua nay c6 do
tuong thich cao voi két qua kiém tra béng thuc nghiém, dugc trinh bay & hinh

3.5-3.6.



107

4 E
¢ &
H
< :
2 :
E i
a b
sanfll 3¢ {1 [0 ]r]us|u]s|alalu|a]s|v|u|s|aln|z|a]u|a|n|s|ala|s|s|s|z]|s|s]s
E ———— +
g am Em num i) B m
o
2 G rusicay o 5.2 Woiet damu ey w3173 pH uck ey w B51
3
] 2
E Desirabiity = 1.000
.-'"‘-._
(¥ e
gt o Agespirdm = 112158
C d

Hinh 3.5. Bé mdt ddp irng mdt d té bao chiing NLI
Ghi chii: (a): M6 hinh twong tdc giita thoi gian nudi va nhiét dé nudi cdy; (b): Mé
hinh twong tdc giita thoi gian nuoi va pH; (c¢): Mo hinh twong tac nhiét do va pH,
(d) Ham ky vong va diéu kién t6i wu mat do té bao chung NLI
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Hinh 3.6. B¢ mdt ddp irng mdt dp té bao chiing NL3

Ghi chu: (a): M6 hinh twong tac giﬁ’a thoi gian nudi va nhiét dé nudi cdy; (b)' Mo
hinh twong tac gitta thoi gian nuéi va pH; c¢): M6 hinh twong tac nhiét d va pH, (d)
Ham ky vong va diéu kién toi wu mdt dé té bao chiing NL3.

3.2.3. Pdnh gid diic diém sinh héa ciia mot sé ching vi sinh vit di dwoc
tuyén chon
3.2.3.1. Kha nang sinh mét s6 logi enzyme ciia mét sé ching vi sinh vt tuyén
chon

Trong nghién ctru vé dic diém hoa sinh cua 2 ching vi sinh vat tuyén
chon, dé tai quan tAm trudc dén kha ning sinh enzyme cta chung khi duoc
nudi ciy trén moi truong Ashby va str dung sinh khéi sau 5 ngay nudi cay dé
danh gia dinh tinh kha ndng sinh enzyme cua chung thong qua bd KIT APIL
Két qua danh gia dinh tinh kha ning sinh mét sé enzyme cta 2 chung vi sinh
vat tuyén chon duoc thé hién qua bang 3.8.

Bang 3.8. Kha ning sinh enzyme ciia 2 chiing vi sinh vt dwgc tuyén chon

Hoat tinh sinh Hoat tinh cua chung

TT

enzyme khao sat Azospirillum sp. NL1 | Azotobacter sp. NL3

1 | Dbi ching - -

2 | Phosphatase alcaline + +
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Hoat tinh sinh Hoat tinh cua chung
" enzyme khao sat Azospirillum sp. NL1 | Azotobacter sp. NL3
3 | Esterase (C4) + +
4 | Esterase Lipase (C8) + -
5 | Lipase (C14) + +
6 | Leucine arylamidase + +
7 | Valine arylamidase + +

8 | Cystine arylamidase - -

9 | Trypsine - -

10 | D-chymotrypsine

11 | Phosphatase acide + +
Naphtol-AS-BI-phosphohydr

12 + +
olase

13 | D-galactosidase - +

14 | B-galactosidase

15 | B-glucuronidase + -
16 | D-glucosidase - +
17 | B-glucosidase + -
18 | N-acetyl-B-glucosaminidase + -

19 | D-mannosidase

20 | D-fucosidase

Ghi chu: +: duong tinh (co hoat tinh sinh enzyme), - dm tinh (khong co hoat tinh
sinh enzyme)
Két qua bang 3.8 cho thay, cac chung vi sinh vat dugc tuyén chon thé

hién kha ndng sinh enzyme la khac nhau. Trong 19 enzyme dugc khao sat, 7
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loai enzyme duoc thé hién duong tinh véi ca 2 chung do6 la: Phosphatase
alcaline, Esterase (C4), Lipase (Cl14), Leucine arylamidase, Valine
arylamidase, Phosphatase acide, Naphtol-AS-BI-phosphohydrolase. Tuy
nhién ciing c6 6 loai enzyme khong duoc thé hién & ca 2 ching, d6 1a: Cystine
arylamidase, Trypsine, D-chymotrypsine, B-galactosidase, D-mannosidase va
D-fucosidase. C6 nhitng hoat tinh sinh enzyme duoc thé hién ¢ ching ndy ma
khong dugc thé hién ¢ ching kia, nhu hoat tinh sinh Esterase Lipase (C8),
B-glucuronidase, B-glucosidase, N-acetyl-B-glucosaminidase dugc thé hién 1a
duong tinh & chung Azospirillum sp. NL1, nhung lai khong thé hién &
Azotobacter sp. NL3. Nguogc lai, hoat tinh sinh D-galactosidase va
D-glucosidase duoc thé hién 1a dwong tinh & ching Azotobacter sp. NL3
nhung lai khong duoc thé hién & Azospirillum sp. NL1. Ching thé hién kha
nang sinh nhiéu loai enzyme 1a Azospirillum sp. NL1 vé&i 11/19 loai enzyme
dugc phat hién dwong tinh véi kit thr. Ching Azofobacter sp. NL3 thé hién
kha nang sinh céc loai enzyme it hon (v61 9/19 loai enzyme dugce phat hién
duong tinh véi kit thi).
3.2.3.2. Kha nang len men, dong héa cdc loai dwong, sinh indole, khd ndng
sinh catalase, kha nang sinh oxydase, phan ung methyl do, phan ung
Voges-Proskauer, thir nghiém KIA, TSI ciia mot sé ching da dwoc tuyén chon
Thong qua viéc thyc hi¢n cac phan ing sinh hoa va thir nghiém véi cac
bo KIT API (20NE, 32GN), két qua thtr nghiém kha nang sinh indole, hoat
tinh catalase, hoat tinh oxydase, phan tUng methyl d6é, phan uUng
Voges-Pros-kauer, phan tng KIA, phan tng TSI, kha ning tiéu thu cac ngudn
cacbon, kha ning chuyén hoa nitrate thanh nitrite dugc thé hién trong bang
3.9.

Bang 3.9. Mt s6 dic diém héa sinh ciia 2 chiing vi sinh vét tuyén chon



111

Hoat tinh cuia chung

TT Cic chi tiéu héa sinh
Azospirillum sp. NL1 | Azotobacter sp. NL3
1 | Chuyén hoa nitrate thanh nitrite + -
2 | Sinh Indole + +
3 | Lén men D-glucose - -
4 | DPong hoa L-arginine - -
5 | Pong héa Urea + -
6 Déng hoa Esculin ferric citrate + +
7 | Dong hoa Gelatin - -
g Pong hoa 4-nitrophenyl-3 N ]
D-galactopyranoside
9 DPong hoa D-glucose n n
10 DPong hoa L-arabinose n )
11 Pong hda D-mannose n )
12 Pong hda D-mannitol I 4
13 DPong hoa N-acetyl-glucosamine " )
14 Dong héa D-maltose ) )
15 Dong hoa Potassium gluconate n n
16 Dong hoa Capric acid ) n
17 Podng hoa Adipic acid n )
18 Pong hoa Malic acid n I
19 Pong hoa Trisodium citrate n n
20 Pong hoa Phenylacetic acid ) )
21 | Bdng hoa L-rhamnose - +
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Hoat tinh cuia chung

TT Cic chi tiéu héa sinh
Azospirillum sp. NL1 | Azotobacter sp. NL3
22 | Pdng hoa D-ribose + -
23 | Pong hoa Inositol + +
24 | Pong hoa D-saccharose - +
25 | Pong hoa Itaconic acid - -
26 | Pdng hoa Suberic acid + -
27 | Pong hoéa Sodium malonate + -
28 | Pong hoa Sodium acetate + -
29 | Pdng hoa Lactic acid + +
30 | Pong hoa L-alanine + -
a1 Péng hoa Potassium ) ]
5-ketogluconate

32 | Pong hoa Glycogen + +
33 | Pong héa 3-hydroxybenzoic acid - -
34 | Pong hoa L-serine + -
35 | Pong hoa Salicin - -
36 | Pong hoa D-melibiose - +
37 | Pong hoa L-fucose + -
38 | Pong héa D-sorbitol + +
39 | Pong hoa Propionic acid + -
40 | Pong hoa Valeric acid + +
41 | Pdng hoa L-histidine + -
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Hoat tinh cua chung

TT Cic chi tiéu héa sinh
Azospirillum sp. NL1 | Azotobacter sp. NL3
" Pong hoa Potassium N N
2-ketogluconate

43 | Pong hoa 3-hydroxybutyric acid + +
44 | Pong hoa 4-hydroxybenzoic acid - +
45 | Pong hoa L-proline + -
46 Poéng hoa D-xylose - -
47 DPong hoa D-fructose + +
48 Dong hoa lactose - -
49 | Hoat tinh catalase + +
50 | Hoat tinh oxydase n I
51 | Phan img Methyl do n +
59 Phan ung Voges-Proskauer n I
53 | Khanang sinh H,S n +

Ghi chu: +: duwong tinh (co hoat tinh sinh enzyme), - dm tinh (khong co hogt tinh sinh

enzyme)

Két qua bang 3.9 cho thdy, 2 ching vi sinh vat tuyén chon déu thé hién

hoat tinh hoéa sinh ¢ cdc mac d§ khac nhau. Trong sb 53 chi tiéu héa sinh dugc

khéo sét thi c6 20 chi tiéu hoa sinh dugc thé hién & ca 2 chuing, va c6 11 chi

tiéu khong thé hién ¢ chung nao. S luong cac dic diém hoa sinh dugc thé hién

cling khac nhau véi timg chung, chung Azospirillum sp. NL1 thé hién nhiéu

dic diém duong tinh (37/53 chi tiéu), ching Azotobacter sp. NL3 v&i 25/53 chi

tiéu duong tinh.
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3.2.4. Ddnh gid dic diém di truyén ciia mét sé chiing tuyén chon

Két qua lip rap trinh tu nucleotide bd gen hai chung vi khuan
Azospirillum sp. NL1 va va Azotobacter sp. NL3 dugc trinh bay trong bang
3.10. Déi v6i chung NL1, bo gen duoc lap rap tir 7 cotig, chii yéu 1a cac cotig
dong vong véi tong chiéu dai cac contig 1a 8.071.173 bp, trinh tu sau lap rap
cho thay kich thudc bd gene cua ching vi khuan Azospirillum 1a 7~8 Mb.
Trong d6, vong contig 16n nhat c¢6 chiéu dai 2.813.755 bp chiém 34.86 % tong
chiéu dai cac contig; ty 16 G+C% chiém 67,23%. S6 luong coding sequence
(CDS), tRNA va rRNA cua ching NL1 lan luot 1a 7313, 79 va 26. Mot sb
cong bd gan day nhat da xac dinh kich thudc bd gen (genome) ciia cac loai
thudc chi Azospirillum bao gdm A. brasilense, A. lipoferum, A. amazonense,
A. irakense, A. halopraeferens va A. largimobile c6 kich thudc dao dong tu
4,8 dén 9,7 Mb (Rayko va cs., 2024); (Dos Santos Ferreira va cs., 2022). Cac
loai Azospirillum 1a vi sinh vat hd tro sinh trudng & cay trong, thudc phan 16p
alpha cia Proteobacteria. Tir két qua lip rap bd gen co thé xac dinh rang
chung vi khuan phén 1ap c6 kich thuéc bo gen cua chi Azospirillum da duoc
cong bd trén ngan hang gen.

Bang 3.10. Két qua lip rap de novo diic diém genome ciia mot so chiing tuyén

chon
S6 lwong
STT Pic diém genome Azospirillum sp
Azotobacter sp. NL3
NL1

1186 lugng cac contig 7 1

2 |86 contig dong vong 7 1

3 1%aGe (contigs > 500 bp) 67,23 65,65

4 | Téng chidu dai cic contig (bp) 8,071,173 5,378,928
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S6 lwong
STT D‘E:lc diém genome Azospirillum sp.
Azotobacter sp. NL3
NL1
5 | Chidu dai contig 16n nhét (bp) 2,813,755 5,378,928
6 1 Gia tri N50 (contigs > 500 bp) 1,395,693 5,378,928
7 | Gia tri L50 (contigs > 500 bp) 2 1
8 | cps 7313 5321
9 | tRNA 79 64
101 rRNA 26 18
S6 lwong gen quy dinh chirc ning
protein:
I | Protein gia thuyét 2362 1233
2| Protein voi nhiém vu churc nang 4951 4088
3| Protein c6 chi dinh s6 EC 1483 1232
4| Protein véi sép xép GO 1298 1059
> | Proteins véi nhiém vy tin higu 1156 935
6 | Protein v&i nhi¢m vu hé théng 1854 1710
7 | Cac protein dugc chi dinh cho ho
6444 5200
(PLfam) danh riéng cho chi PATRIC
8 | Protein v&i cac nhiém vu cua ho lién
' 6630 5205
chi PATRIC (PGfam)
9 Protein v61i nhiém vu FIGfam 0 0

Tuong tu, d6i véi ching NL3, két qua lap rap bd gen cho thiy chi c6 mot

loai cotig dong vong duy nhat, tong chiéu dai cac contig 1a 5,378,928 phu hop

voi kich thude by gene Azotobacter 1a khoang 5 Mb (Roy va cs., 2025).
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Contig 16n nhat c6 chiéu dai 5,378,928 bp chiém 100 % tong chiéu dai cac
contig. S6 luong doan trinh tu mi héa (coding sequence, CDS), tRNA va
rRNA cua chung NL3 1an lugt 1a 5321, 64 va 18,

Ban do genome ciia chung Azospirillum sp. NL1 va Azotobacter sp. NL3
dugc the hién tai hinh 3.7 A va 3.7 B.
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Hinh 3.7 A. Bin d6 genome ciia Hinh 3.7 B. Bin dé genome ciia
chiing Azospirillum sp. NL1 chiing Azotobacter sp. NL3

Két qua phan tich ban d6 genome chiing Azospirillum sp. NL1 cho thay
tir tAm ra ngoai, vong tron 1 minh hoa d6 nghiéng cua GC. Vong tron 2 hién
thi ndi dung GC (cac dinh bén ngodi/bén trong vong tron twong ung cho biét
cac gia tri cao hon hodc thap hon so véi ndi dung G+C trung binh). Vong tron
3 bicu thi gen ncRNA. Cac vong tron 4, 5 va 6 bicu thi cac CDS, véi mau
tuong tng theo cac danh myuc COG, KEGG va GO. Vong tron 7 thé hién trinh
tu ma hoa protein dugc du doan chirc nang.

Phén tich ban db bo gen ciia chung Azotobacter sp. NL3 cho thay tir tim
ra ngoai, vong tron 1 minh hoa d¢ nghiéng cuia GC. Vong tron 2 hién thi noi
dung GC (cac dinh bén ngoai/bén trong vong tron tuong tng cho biét cac gia
tri cao hon hoic thap hon so véi ndi dung G+C trung binh). Vong tron 3 biéu

thi gen ncRNA. Cac vong tron 4, 5 va 6 biéu thi cac CDS, v&i mau tuong Ung
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theo cac danh muc COG, KEGG va GO. Vong tron 7 thé hién trinh ty ma hoa
protein duoc dy doan chic ning. SO lugng cac gen tham gia vao qua trinh cb
dinh nito va tong hop IAA cta chung NL1 va Azotobacter sp. NL3 dugc tong
hop trinh bay tai bang 3.11.

Bang 3.11. S lwgng gen tham gia ¢ dinh nito, tong hop IAA ciia NL1 va NL3

STT Chirc nang gen | Azospirillum spp. NL1 | Agzotobacter spp. NL3

1 C6 dinh nito 29 gen 45 gen

2 Tong hop IAA 4 gen 7 gen

Dua trén két qua phén tich bd genome ctia chung NL1 d3 xac dinh su
hién dién cua cac gene li€n quan dén con duong ¢ dinh Nito trong trinh tu bd
gene ciia mau. Két qua cho thiy trong genome cua ching Azospirillum sp.
NL1 ¢6 29 gen tham gia vao qua trinh ¢ dinh nito va 4 gen tham gia vao qua
trinh tong hop IAA. Trong khi d6 ching Azotobacter sp. NL3 c6 45 gen lién
quan tham gia vao qua trinh c¢6 dinh nito va 07 gen tham gia vao con duong
chuyén héa IAA khi tham chiéu trén CSDL MetaCyc.

Chi Azospirillum 1a vi khuan cb dinh dam song tu do va sinh tong hop
IAA, 13 vi khuan Gram am (phan 16p « cua proteobacteria) & ving ré. Ching
thé hién qua trinh chuyén héa C va N linh hoat, giup ching thich nghi tot dé
phat trién trong méi trudng canh tranh ciia vung ré. Azospirillum di duoc
ching minh 13 ¢6 tac dung c6 loi ddi voi su tang truong ca thuc vét va ning
sudt cay trong, tiéu biéu gom Azospirillum lipoferum, Azospirillum brasilense,
Azospirillum amazonense, Azospirillum halopraeferens va Azospirillum
irakense (Yasuda va cs., 2022); (Housh va cs., 2023). Azospirillum c6 thé
chuyén d6i nito trong khi quyén thanh amoni trong diéu kién vi hiéu khi &
muc nito thap, thong qua hoat dong ciia phirc hop nitrogenase. Enzym nay
dugc xdy dung tir hai thanh phan: protein dinitrogenase (protein MoFe,
NifDK), chtra cofactor molypden—sét, la vi tri khir N,; protein dinitrogenase

reductase (protein Fe, NifH) chuyén electron tir chat cho electron sang protein
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nitrogenase. Hau hét coéng trinh nghién ciru di truyén vé c¢d dinh nito cua
Azospirillum da dugc thuc hién voi A. brasilense. Mot operon nifHDK cia A.
brasilense, ma hoa ca hai thanh phﬁn nitrogenase, da dugc phan 1ap dua trén
su tuong dong vé trinh tu véi gen nifHDK. Mot sé gen nif va gen ¢ dinh bo
sung lién quan dén qué trinh xtr Iy va van chuyén electron dén phirc hop
enzyme nitrogenase, qua trinh sinh tong hop cofactor FeMo ciing nhu diéu
hoa cb dinh nito d3 dugc phan 1ap. Ngoai trir cac gen nif4 va nifB dugc phién
ma riéng biét, tat ca chung déu nam trong cum gen nif 30 kb chinh, chira cac
gen nifHDK. Cac gen ¢d dinh nito chinh, duoc nhan dién cua Azospirillum
gém: nifH (Structural gene dinitrogenase reductase (Fe protein)), nifD
(Structural gene dinitrogenase (MoFe protein, a-subunit)), nifK (Structural
gene dinitrogenase (MoFe protein, B-subunit), nif4 (Transcriptional activator
of the nitrogen fixation (nif) genes), gltDB (Glutamate synthase structural
genes), ginA (Glutamine synthetase structural gene), amtB (Structural gene
ammonium transporter), glnB (N-signal transmitter protein PII), ginZ (PII
homologue), ginD (Uridylyltransferase/uridylyl-removing enzyme
(UTase/UR)), ntrB (Sensor protein of two-component regulatory system
involved in general nitrogen control), ntrC (Regulator protein of
two-component regulatory system involved in general nitrogen control), ntrA,
rpoN (Alternative sigma factor, 654), draT (Dinitrogenase reductase ADP
ribosyl-transferase) va  draG  (Dinitrogenase reductase  activating
glycohydrolase) (Steenhoudt va cs., 2000). Cac gen lién quan dén cb dinh nito
nay ciing duoc tim thay & chung Azospirillum sp. NL1. Cung voi d6, kha nang
sinh tong hop IAA (nhém auxin) cta chi Azospirillum. Tryptophan thudng
duogc coi 1a tién chat cua IAA, vi viéc bo sung axit amin nay vao cac nudi cy
vi khuan sinh IAA s& dan dén san xuit IAA cao hon. C6 ba con dudng chinh
dugc biét dén dé chuyén do6i tryptophan thanh TAA: con dudng axit
indole-3-pyruvic; con duong indole-3-acetamide (IAM); va con dudng

tryptamine. Hon nira, cac bang chirng vé sy hi¢n dién ciia mgt con dudong sinh
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tong hop IAA doc lap véi Trp bd sung & 4. brasilense. Viée bd sung Trp vao
moi truong nudi cdy vi khuan lam gia ting y nghia cac con duong phu thude
vao Trp dé san xuit IAA (ting khoang 20 1an). Cac gen lién quan dén qua
sinh sinh tong hop IAA cta chi Azospirillum, cling nhu duoc tim thiy trong
genome cua ching Azospirillum sp. NL1 trong nghién ctru nay goém ipdC
(Indole-3-pyruvate decarboxylase), #rpE(G) (Anthranilate synthase), trpG
(Glutamine amido transferase (GATase)), trpD (Phosphoribosyl anthranilate
transferase), trpC (Indole-3-glycerol phosphate synthase) va 4475 (Aromatic
amino acid aminotransferases) (Steenhoudt va cs., 2000); (Ganusova va cs.,
2021).

Azotobacter 13 chi vi khudn Gram 4m (nhém S-proteobacteria), duoc
ching minh va tng dung rong rai trong hd trg sinh truong, ting ning sut va
chat lugng ciy trong nho kha ning cb dinh nito ty do va sinh tong hop IAA
(Barron va cs., 2024); (Bielto va cs., 2023). Hau hét qua trinh ¢6 dinh nito
sinh hoc hi¢n nay duoc xuc tac bo1 molypden (Mo) nitrogenase (dugc ma hoa
boi nifHDK), mdt phicc hop metalloenzyme nhay cam voi oxy bao gdm
protein Fe (san pham cua nifH) va protein MoFe (san pham chuyén hoa cta
nifDK). Protein Fe 1a mot homodimer dugc bac cdu béi mot cum lién tiéu don
vi [4Fe-4S] dong vai tro la chit cho dién tir bit bude cho protein MoFe.
Protein MoFe 1a mot o,f3, heterotetramer chita cac cum P, cac cum [8Fe-7S]
van chuyén dién tir d¢én cac cofactor FeMo (FeMo-co). FeMo-co 1a cac cum
[Mo-7Fe-9S-homocitrate] noi xay ra qua trinh kh co chit. Hai dang
nitrogenase “thay thé” khac biét vé mat di truyén da duoc xac dinh trong mot
phan nhom céc vi khuan diazotroph cling ma hoéa nif. Nitoase duoc ma hoa
bo1 gen vafHDK chtta vanadi thay cho molypden trong cofactor vi tri hoat
dong, trong khi nitrogenase dugc ma héa boi gen anfHDK duong nhu chira Fe
la thanh phﬁn kim loai duy nhét cia cofactor vi tri hoat dong cua no. O mot s6
diazotroph, biéu hién va hoat dong cua céc dang thay thé duoc diéu chinh bai

sy san cO cua Mo hodc V khi N ¢0 dinh cling bi han ché; ngugc lai, it nhat
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mot diazotroph tong hop cac dang thay thé khi khong c6 N ¢b dinh khi
nitrogenase phu thuoc Mo khong hoat dong, bat ké su sdn c6 cua kim loai vét.
Téc @6 khir nito d6i véi nitrogenase Mo cao hon nhiéu so véi toc ¢ quan sat
duoc dbi voi cac dang thay thé. Ngoai ra, mot ty 1& 16n hon cua thong luong
electron trong qua trinh khir nito dugc hudng td1 qua trinh khir proton béi cac
dang nitrogenase thay thé so v6i qua trinh khir proton boi nitrogenase Mo.
Mic du cac nitrogenase thay thé khac biét vé& mit di truyén, nhung vé mit co
ché, chung twong tu nhu nitrogenase Mo (Hamilton va cs., 2011); (Takimoto
va cs., 2022); (Rivier va cs., 2023); (Zhang va cs., 2023). Thong qua phan tich
hé genome cua chung Azotobacter sp. NL3 boc 10 sy c6 mdt cua cac gen nif
va cac gen chirc ning khac lién quan dén qua trinh ¢ dinh nito. Cung véi do,
phan tich hé genome cua chung Azotobacter sp. NL3 cling phat hién sy co
mit cta da dang 7 gen chiic nang sinh tong hop TAA.
3.2.5. Phdn loai va ddnh gid an toan sinh hoc ciia 2 chiing vi sinh vit tuyén
chon

Trinh ty 16S rRNA cua 2 chung NL1 va Azotobacter sp. NL3 da duoc
ding ky trén Genbank véi cac mé sd truy cdp lan luot 1a: OR125575 va
OR125577. Két qua so sanh trinh ty gen 16S rRNA (kich thudc 1500 bp; ma
s6 truy nhdp trén GenBank: OR125575) ciia ching NL1 thong qua dit liéu
chung/loai chuan cong b trén EzBioCloud Database
(https://www.ezbiocloud.net/) boc 10 gin nhat (99,36%) voi loai chuan
Azospirillum lipoferum NCIMB 118617 (Z29619). Dya vao két qua so sanh
trinh tu gen 16S rRNA, ching NL1 duoc xdc dinh gén nhat v&i loai
Azospirillum lipoferum NL1 (OR125575). Dong thoi, két qua lai DNA-DNA
(DDH) trinh tu genome gitta chung NLI (JAWPPGO000000000) véi
Azospirillum lipoferum NCIMB 118617 (VTTN000000000) thong qua
Genome-to-Genome Distance Calculator (GGDC) v3.0 boc 10 muc dong
99,67% (Bang 3.12). Két qua lai nay > 70% (gidi han chin vé cung loai da
phan loai ¢6 hi¢u lyc) (Jan va cs., 2013); (Volpiano va cs., 2021). Do vay,


https://www.ezbiocloud.net/
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chiung NL1 duoc xac dinh 1a Azospirillum lipoferum NL1. Theo dir liéu cong
bb ngan hang chung giéng vi sinh vit My (ATCC: American Type Culture
Collection), loai chuan Azospirillum lipoferum 1a d&am bao an toan sinh hoc
cap 1 (hinh 3.8A).

Bang 3.12. Két qua lai genome ciia mot so chiing NL1 va Azotobacter sp. NL3

v6i cac loai gin nhét thong qua Genome-to-Genome Distance Calculator

(GGDC) v3.0
Gia tri lai genome (DDH, %)
Loai chuén gin nhét Azospirillum sp. NL1 Azotobacter sp. NL3
(PRINA1031402) (PRINA1031787)
Azospirillum  lipoferum NCIMB 99.67 ]
11861" (VTTN000000000) ’
Azotobacter  vinelandii 1AM ] 99.54
15004 (BSFG01000000) ’

Ghi chu: -, khac chi (genus); DDH, DNA-DNA hybridization




122

e -

ATCC Applicationa Call Produzta Micrzba Produces

Hama » Microba Products » Bacteriolagy and Archaea » 23707

Azaspfriﬂum ffpnferum [Beijerim:k} Tarrand et
al.

o707

= DOWHLODAD GENOME

LEARMN ABOUT THE ATCC GENOME PORTAL »

00 51 proguct Citations
Product category Bacteria
Strain designation WPl 5p 539b
Type strain Vas
Genome sequenced ez
strain
solation source Wheat
Geographical isalation Erazil; Rio de Janairo
Applications Agricultural resaarch
Product forrmat Freaza-dried
Storage conditions 2°C to 3°C

SEE ADDITIOMAL PRODULCT INFORMATIOMN »

O =

Our products are available through a
distributar for your location

DETERMINE YOUR DISTRIBUTOR

[14DD TO LIST

D¢ urmentation

B Product sheat  [J Cortificata of  [B] Safoty dats

analysis shest

Read mora about safaty information about this product +

Hinh 3.8A. Di ligu loai chuin Azospirillum lipoferum cong bé trén ATCC (My)

Tuong tu, chung Azotobacter sp. NL3 1a chung vi sinh vat an toan sinh

hoc cap 1 (hinh 3.8B). Trinh tu gen chiing Azotobacter sp. NL3 (kich thudc

1531 bp; ma s truy nhap trén GenBank: OR125577) c¢6 mirc d6 tuong dong
100% vGi Azotobacter vinelandii TAM 15004" (AB175657). Lai trinh tu
genome gitra chung NL3 (CP137764) va Azotobacter vinelandii 1AM 15004"
(BSFG01000000) boc 16 99,54% (bang 3.12). Chung Azotobacter sp. NL3

dugc phan loai thudc chi Azotobacter, voi tén goi la Azotobacter vinelandii

NL3 (OR125577).
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Hinh 3.8B. Di ligu loai chuin Azotobacter vinelandii cong bé trén ATCC (My)

3.3. San xuat phan hiru co vi sinh tir mdt s6 chiing tuyén chon
3.3.1. Sdn xudt ché pham vi sinh

San xuét ché pham chua cac chung vi sinh ¢6 kha ning cb dinh nito va
sinh tong hop IAA 13 khau quan trong trong quy trinh san xuit phan bon hitu
co vi sinh. Ap dung quy trinh san xuit ché phdm vi sinh mi sb
MREC-QTCN-2022-02, dé tai tién hanh san xuit mdi ché phim 03 mé lién
tiép voi cong suat 50 kg/ mé. Tong san xuat 300 kg, trong d6 ché pham 1
chta chung Azospirillum sp. NL1 va ché pham 2 chira chiing Azotobacter sp.

NL3. Chét lugng cua ché phém sau san xuit duoc thé hién tai bang 3.13.
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Bang 3.13. Chit lwgng ché pham vi sinh tir quy trinh MREC-QTCN-2022-02

Lz Vi sinh .
Loai cheé pham Lo bo Hoat tinh
vat tap 5
TT | chira ching vi | Mat d¢ (CFU/g) x am Cé dinh nito Tdng hop
—_— nhiém %) ’ :
va (]
sinh v4 (CFUlg) (ng/ml) TAA (ng/ml)
Azospirillum
1 6,89 x10'" KPH 9,4% 22,16° 109,38°
sp. NL1
Azotobacter
2 9,69 x10'° KPH 9,5% 24.61% 119,13?
sp. NL3

Ghi chii: Trén cing mot cot, cdc gid tri ¢é s6 mii khdc nhau thi khéc nhau c6 nghia
o muec y nghia P<0,05.

Két qua bang 3.13 cho thay, hoat tinh ¢6 dinh nito va kha ning sinh téng
hop TAA cta ché pham chira mot chung Azospirillum sp. NL1 va ché pham
chta chung Azotobacter sp. NL3 13 khac nhau nhung déu dat mat do vi sinh
vat > 10'° CFU/g va dat yéu cau dé san xuit phan bén hitu co vi sinh theo
thong tu 09/2019/TT-BNNPTNT ngay 27/8/2019 cuia B§ Nong nghi€p va
Phat trién nong thon (nay 1a Bd Nong nghiép va Mai truong) vé ban hanh quy
chuan ky thuit Qubc gia vé chit luong phan bon. Két qua nghién ctu cua
chung t6i phu hop voi két qua nghién cru cia Nguyén Thi Hang Nga va cs.,
(2016) khi nghién ctru san xuat ché pham vi sinh vat xir 1y phé thai ran sau
ché bién tinh bot sdn 1am phan hitu co sinh hoc, c6 mat d6 vi sinh vét > 10’
CFU/g.

3.3.2. Sdn xudt phdn hivu co vi sinh

Ap dung quy trinh san xuat phan boén hiru co vi sinh ma sd
MREC-QTCN-2022-03, dé tai da tién hanh san xuat 5 mé lién tiép, thu duoc
2.000 kg phan hitu co vi sinh, 1y miu ngau nhién tir 3 mé dé kiém tra chat

luong phan bén so sanh véi dinh muc duoc dua ra boi TCVN 7185:2002, két
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qua phan tich va so sanh cac chi ti€u cua phan bén hitu co vi sinh dugc thé

hién tai bang 3.14.
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Bang 3.14. Chit lwgng phan hiru co vi sinh 3 mé sin xuat

T Tén chi ticu Phuong Két qua phan tich TCVN |Panh
phipthw | Mé1 | Mé2 | Mé 3 |7185:2002 | gia
1 |Po chin (hoai) can thiét TCVN Tét | Tét | Tbt Tét Pat
~ 7185:2002 © ;
, . TCVN Pong | Pong | Pdong A A
2 |Kich thudce hat 7185:2002 re 2y &y Dong déu | bat
: TCVN
A X 70
3 (Do am (%) 9297:2012 25,33 | 25,38 | 25,34 <35 Dat
TCVN
4 |pH 5979:2007 6,7 6,5 6,6 6,0 -8,0 | Pat
s |Mat do te bao vi sinh vat
nghién cliru
Azospirillum sp.NL1 TCVN 6
>
> (x10® CFU/g) 6166:2002 221 223 1 2,19 =10 Dat
Azotobacter  sp. NL3 TCVN 6
>
52 (x10° CFU/g) 6166:2002 4,15 | 4,16 | 4,14 >10 Pat
L1~ 2 X TCVN
6 [Chat hiru co tong so 92947012 36,15 | 36,19 | 36,2 >22 Pat
o . TCVN
. oz S
7 |Ham lugng nito tong so 2557:2010 2,72 | 2,69 | 2,72 >2.5 Dat
Ham luong lan hitu hi¢u TCVN
v v >
8 1(%P,0,) 85592010 | 07 | 37 | 37 | =225 | Pat
Ham lugng kali hitu hiéu TCVN
v v >
9 (%K.0) 2560:2018 1,77 | 1,79 | 1,78 >1,5 Dat
Mat do té bao vi sinh vat TCVN
10| Salmonetla (CFU25g) ~ |10780-1:2017| KPH | KPH | KPH 0 Dat
. . TCVN
11 [Ham luong chi (mg/kg) 9290:2012 118,12 | 118,16 118,17 <200 Dat
Ham  lugng cadimi TCVN
: <
12 (me/ke) 9291:2012 1,L19 | 1,24 | 1,26 <25 Dat
13 |Ham lugng crom (mg/kg) TC 97,73 | 97,79 | 97,82 <200 Dat
' 10674:2015 ’ ’ ’ — :
Ham luong niken TCVN
: <
14 (me/ke) 10675:2015 38,61 | 38,57 | 38,56 <100 Pat
Ham luong thuy ngéan TCVN <
15 (me/ke) 10676:2015 0,19 | 0,17 | 0,18 <2 Pat

Két qua bang 3.14 cho thay, phan hitu co vi sinh dugc san xuét tir 3 mé

c6 chat luong twong dwong nhau, khong co su sai khac chung to quy trinh san

xuat 6n dinh nén chat luong san pham san xuat 6n dinh va dam bao chat

luong. Chi tiéu cam quan va két qua phan tich cac chi tiéu chat lugng va chi

tiéu an toan cua phan hiru co vi sinh sdn xuat déu dat yéu cau cua tiéu chuan

TCVN 7185:2002 vé phan hitu co vi sinh vat. Két qua nghién ctru cta ching
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t6i phit hop v&i nghién ctru cia (Pham Vian Toan, 2017) vé phan hitu vi sinh
phai dam bao mot s6 chi tiéu bit budc: am d6 ddi v6i phan bon dang bot <
30%; ham luong hitu co téng s6 > 15%; mat d6 mdi chuing vi sinh vat c6 ich
> 1 x 10° CFU/g; Nguyén Thi Nhu Nguyét va cs., (2017), nghién ctru ché
pham vi sinh san xudt phan hitu co tir bun thai nganh bia cho biét mat do vi
sinh vat ¢6 dinh dam dat 2x10° CFU/g.
3.3.3. Nghién ciru anh hwéng cia liéu lwong sir dung phdn hitu co vi sinh
trén cdy lua va cdy ngo
3.3.3.1. Két qua nghién civu liéu lwong phén hitu co vi sinh trén cdy lia

Ning suit cia cdy trong noi chung, cdy laa ndi riéng 1a két qua ctia mot
vu san xuat. Nang suét cao hay thap thé hién tac dong tong hop cta cac yéu tb
noi tai voi didu kién méi trudng va k§ nang trong trot, trong d6 lidu luong bon
phan c6 anh huong dang ké dén ning suét lta, anh huong dén cac chi tiéu
sinh truéng va phat trién. Qua nghién ctru cac cong thirc bon phan hiru co vi
sinh trén cdy lta SUMO tai xa Hop Thanh, tinh Thai Nguyén thu duoc két
qua thé hién ¢ bang 3.15 va 3.16.

Bang 3.15. Anh hwéng ciia lidu lwrong phén hiru co vi sinh trén ciy lia vu xuin

Liéu . IA
lwong | S6 bong| .« x Tylg
Cong [, , * 5 ~ So hat/ So hat hat |[P1000 [ NSLT | NSTT
STT | (hie |PORPhAN) hiru 50" | chic/bong | chic |hat ()| (ta/ha) | (ta/ha)
HCVS | hiéu/m? g gl atie)) :
(tAn/ha) (%)
1 | bpC 0 235,13° | 158,00° | 122,50° | 77,53 [ 23,50 | 67,69 | 54,12°
2 [ CTIl 1,0 |246,60° | 165307 | 124,10° | 75,08 | 24,12 | 73,81 | 59.05°
3 |cr2| 1,5 [25060° | 16737 | 130,00° [ 77,67 [ 24,48 [ 79,75 | 63.81°
4 e | 20 251,600 | 169,00° | 130,000 | 76,92 [ 24,49 [ 80,10 | 64,07°
5 | cta| 25 [251.80°] 17030° | 130,00° | 76,34 | 24,50 | 80,20 | 64,13
CV (%) 2,86 0,3 3,81 _ _ ] 3,73
LSDyy 1332 | 0,96 9,14 - - - 3,28

Ghi chu: Trong ciing mgt cot, nhiing gid tri trung binh c6 chir cai khac nhau thi sai khac co
y nghia thong ké P<0,05

Tir két qua ¢ bang 3.15 cho thiy, tat ca cac cong thuc sir dung phan bon
hitu co vi sinh déu cho ning suit lta cao hon so véi ddi ching, giita cac cong
thirc thi nghiém voi lidu lugng phan bon khac nhau cho nang suat khac nhau.

Cu thé mot so chi tiéu co ban nhu sau:
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- Chi tiéu sd bong hiru hiéu/m? 4 cong thirc thi nghiém st dung phan
hitu co vi sinh cho két qua s bong hiru hiéu/m® dao dong tir 246,60-251,80
(bong/m?), & cong thire ddi chimg 1a 235,13 (bong/m?) & vu xuan. Tir cong
thirc bon phan hiru co vi sinh vé1 mte 1,5-2,5 tan/ ha c6 sb bong hiru hiéu/m?*
cao hon han cong thirc d6i ching. Su sai khac nay c6 y nghia ¢ mirc théng ké
P<0,05.

- Chi tiéu sb hat chic/bong: Két qua 4 cong thtc thi nghiém st dung
phén hitu co vi sinh cho két qua s hat chac/bong cao hon ddi chimg, song su
sai khac khong c6 su sai khac théng ké P > 0,05.

- Khéi luong nghin hat (P1000) giita cic cong thic thi nghiém co su
khac nhau, song su sai khac nay khong c6 y nghia théng ké P > 0,05. Diéu d6
chtng to gidng sir dung trong nghién ctru twong d6i 6n dinh vé mit di truyén,
dinh dudng co ban cung cap cho cay kha day du.

- Chi tiéu ning suét 1y thuyét (NSLT): C6 su khac biét giita cac cong
thirc thi nghiém CT2, CT3, CT4 vé1 CT1 va ddi chig. NSLT gitra cac CT2,
CT3, CT4 c6 su khac, tuong ung voi 79,75; 80,1; 80,2 ta/ha; cao hon so véi
cong thuc dbi chimg (khéng bon phan HCVS, canh tac theo tip quan) tir 16 -
24,25%.

- Chi tiéu ning suét thyc thu (NSTT): CT2, CT3 va CT4 cho két qua cao
hon CT1 va dbi chimg, su sai khac ndy c6 y nghia théng ké P < 0,05. NSTT
giita cac CT2, CT3, CT4 c6 sai khac nhung khong ¢ y nghia ¢ mirc théng ké
P>0,05.

Bang 3.16. Anh hwéng ciia liéu lwong phan hitu co vi sinh trén ciy lda vu mia

Liéu o 1A

A lwong | S6 bong | .« £ Tyle
Cong |, *° 5 - So hat/ | So hat hat | P1000 | NSLT | NSTT
STT thirc bon phan | hiru bong |chic/bong| chic | hat(g) |(ta/ha) | (ta/ha)

HCVS hiéu/m? o ‘ ‘ :

(tAn/ha) (%)
1 bC 0 233,13 163,93 | 106,87" | 65.19 | 23,10 | 57,55 | 46,03°
2 CT1 1,0 244.67°] 165,40* | 110,00 | 66.51 | 23,80 | 64,05 | 51,23°
3 CT2 1,5 250,40° | 167,70 | 119,00 [ 70.96 | 24,00 | 71,51 | 57,19
4 CT3 2,0 250,60% [ 169,00* | 119,13* | 70.49 [ 24,00 | 71,65 | 57,30°
5 CT4 2,5 250,67* | 170,53* [ 119,40 | 70.02 | 24,00 | 71,83 | 57,44°
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CV (%) 3,26 3,67 3,15 - - - 4,91

LSDy s 15,08 | 11,56 6,81 ] _ _ 4,98

Ghi chu: Trong cung mot cot, nhitng gia tri trung binh c6 chir cai khac nhau thi sai khac c6
y nghia thong k¢ P<0,05
Két qua nghién ctru & bang 3.16 cho thay, chi tiéu s6 bong hitu hiéu/m?:

4 cong thirc thi nghiém st dung phan hitu co vi sinh cho két qua s6 bong hiru
hiéu/m* dao dong tir 244,64-251,8 (bong/m?), trong d6 tai CT2, CT3 va CT4
tuong Gmg voi mirc bén phan hitu co vi sinh 1an luot 1a 1,5 -2,5 tan/ ha ¢6 s6
bong hiru hiéu/m2 cao hon han d6i ching. Su sai khac nay cé y nghia ¢ mitc
théng ké P<0,05.

- Chi tiéu so hat chac/bong: Két qua CT2, CT2 va CT4 cho két qua so
hat chic/bong cao hon CT1 va ddi chimg, su sai khac ndy c6 ¥ nghia théng ké
P<0,05.

- Khéi luwong nghin hat (P1000) giita cic cong thic thi nghiém co su
khac nhau, song sy sai khac nay khong c6 y nghia théng ké P > 0,05.

- Chi tiéu nang suat thyc thu (NSTT): CT2, CT3 va CT4 cho két qua cao
hon han CT1 va ddi ching, sy sai khac nay co ¥ nghia thong ké P < 0,05.
NSTT gitra cac CT2, CT3, CT4 c6 sai khac nhung khong c6 ¥y nghia & muc
thong ké P>0,05.

Nhu vay, NSTT cua CT2, CT3, CT4 ¢ ca vu xuan va vu mua déu dat co
hon han CT1 va d6i ching. NSTT gitta CT2, CT3 va CT4 khong c6 su sai
khac c6 ¥ nghia théng ké P>0,05. Nhu vay, xét vé mirc do dau tu va ning suat
thu dugc ¢ ¢4 vy xuan va vu mua thi vé1 mirc bon phan hitu co vi sinh 1,5
tan/ha tai cong thuc 2 (CT2) dat hi€u qua cao nhét nén dugc luya chon dé trién
khai nhan rong mé hinh va danh gia hiéu qua kinh t& & cac thi nghiém tiép
theo.
3.3.3.2. Két qua nghién citu liéu lwong phdn hitu co vi sinh trén cdy ngé

Qua nghién ctru cac cong thirc bon phan hiru co vi sinh trén cay ngo6 cho

thdy liéu luong phan hitu co vi sinh 13 yéu t6 quan trong anh hudng dén cau
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thanh ning suat ctia ngd & vu xuan va vu mua két qua chi tiét thé hién & bang
3.17 va3.18.

Theo Ha Thi Thanh Binh va cs. (2011) sb bap hitu hiéu, s hang/bap, sd
hat/hang va khoi luong 1000 hat mot mat phu thudc vao dac diém cua gié)ng,
nhung muc d6 thdm canh ciing c6 thé phat huy tac dung. Két qua nghién ctru
tai bang 3.17 va 3.18 cho thay o diéu nay.

S6 bdp hitu hiéu/cdy: Két qua bang 3.17 va 3.18 cho thay, sb bip hitu
hiéu /cay cua cic cong thirc bon phan hitu co vi sinh va dbi ching co khéc
nhau song su sai khac nay khong c6 y nghia théng ké P>0,05.

Bang 3.17. Anh hwéng cia lidu lirgng phén hiru co vi sinh trén ciy ngd vu xuin

A Liéu lwgng Ay g A v £
Con i . So bap So hang | So hat/
ST bon phan A . . P1000 NSLT NSTT
g hiru hi¢u/ /bap hang
T , HCVS . . (gam) (ta’ha) | (ta/ha)
thire P cay (bap) (hang) (hat)
(tan/ha)
1 bC 0 0,93? 12,5¢ 31,63* | 357,03 | 78,77 55,12¢
2 CT1 1,0 0,96* 12,6° 31,86* | 376,03 | 86,95 60,86°
3 CT2 1,5 0,97 12,6° 33,27* | 377,03 | 91,99 | 62,43°
4 CT3 2,0 0,98* 12,6" 33,13* | 389,77 | 95,67 | 66,94"
5 CT4 2,5 0,98% 12,7 33,23* | 390,03 | 96,79 67,74*
CV (%) 3,74 9,11 9,98 - - 3,08
LSDy s 0,07 22 6,13 - - 3,63

Ghi chu: Trong cung mot cot, nhirng gia tri trung binh co chit cai khac nhau thi sai khac co
¥ nghia thong ké P<0,05

S6 hang/bdp: Khac voi cac chi tiéu khac, sé hang/bap khong phu thudc
vao diéu kién tu nhién ma chi phu thudc vao gidng va dugc quyét dinh trong
qua trinh hinh thanh hoa cai. S6 hang/bip ciia cac cong thirc thi nghiém CT1,
CT2, CT3, CT4 ¢ ca 2 vy tuong duong nhau, dat tor 12,6 - 12,7. So hat/hang
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31,86-33,23 hat/ hang (vu xuan - sai khac khong c6 ¥ nghia so véi ddi chimg
P>0,05); O vu mua dat 31,9-33,06 hat/hang (sai khac c6 y nghia théng ké
P<0,05).

Khoi heong 1.000 hat: Két qua thi nghiém cho thay khdi lugng 1.000 hat
¢ cac cong thirc déu cao hon dbi chiig, dao dong tir 376,03 - 390,03 gam vu
xuan va 354,06 - 361,86 gam ¢ vu mua, trong do khoi lugng dat cao nhét &
CT3 va CT4 ¢ ca 2 vu xuan va vu mua.

- Pbi v6i NSTT cua cac cong thirc va ddi ching ¢ vu xuan déu cao hon
vu mua, trong d6 CT3, CT4 & ca 2 vy xudn va mua déu dat cao nhat (61,46
-67,74 ta/ha) cao hon han CT1, CT2 va dbi ching. Sy sai khac nay c6 ¥ nghia
thdng ké P<0,05.

Bang 3.18. Anh huwéng ciia liéu lwong phan HCVS trén cdy ngd vu mua

Liéu lwong ., . .
Con So bap So hang [ So hat/
ST bén phan i P1000 | NSLT | NSTT
g hiru hi¢u/ /bap hang
T HCVS . (gam) | (ta/ha) | (ta/ha)
thire , cay (bap) | (hang) (hat)
(tan/ha)
1 bC 0 0,92° 12,5¢ 30,514 | 348,62 | 73,39 | 51,39
2 CTl1 1,0 0,94* 12,6° 31,9¢ 354,06 | 80,26 | 56,20°
3 CT2 1,5 0,95° 12,6° 32,33 | 354,06 | 82,21 | 57,56
4 CT3 2,0 0,98* 12,7° 32,82* | 361,86 | 88,69 | 61,46"
5 CT4 2,5 0,97 12,7 33,06* | 361,78 | 88,40 | 61,90°
CV (%) 3,46 0 0,44 - - 4,07
LSDy s 0,06 0 0,27 - - 4,42

Ghi chu: Trong cung mot cot, nhitng gia tri trung binh co chit cai khac nhau thi sai khac co
¥ nghia thong ké P<0,05
Nhu vay, tat ca cac cong thirc sir dung phan bon hitu co vi sinh & ca vu

xuan va vy mua déu cho nang suat ngoé cao hon so vo1 doéi chirng ¢ muc sai
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khac co y nghia thong ké P<0,05. NSTT ctia CT3 va CT4 dat ning suét cao

nhat nhung NSTT giita CT3 va CT4 khong c6 sy sai khac co y nghia thong ké

P>0,05. Nhu vay, xét vé mirc d§ dau tu va nang suat thu dugc ¢ cad vu xuan va

vu mua thi vdi mtc bén phan hitu co vi sinh 2,0 tan/ha tai cong thirc 3 (CT3)

dat hiéu qua cao nhat nén dugc lya chon dé trién khai nhan rong mé hinh va

danh gia hiéu qua kinh té & cac thi nghiém tiép theo.

3.4. Két qua danh gia hiéu qua sir dung phan hiru co vi sinh chira mét s6

chiing vi sinh vt tuyén chon trén cdy lia va ngé (quy mé 0,5 ha/ méd

hinh)

3.4.1. Pdnh gid ning sudt mé hinh sie dung phin hitu co vi sinh trén cdy

lia va ngo

3.4.1.1. Nang sudt mé hinh sir dung phdn hitu co vi sinh trén cdy lia

Nang suét lua duoc tao thanh boi 4 yéu td: s bong/m?; $6 hat/bong; ty 1¢

s6 hat chac/ bong va khdi lugng 1000 hat (Nguyén Ngoc Dé, 2008). Pay la

mot két qua tong hop quan trong dé danh gia hiéu qua san xuit cta ddi tugng

cay trong. Két qua theo doi mot so chi tiéu cau thanh nang suat cua giong la

nghién ctru trinh bay & bang 3.19 cho thay, s bong/m?, sd hat chac/ bong va

ty 1¢ hat chic, nang suét thuc thu gifta cong thure sir dung phan hiru co vi sinh

cong thuc 2, cong thirc 3 déu cao hon cong thic 1 str dung phan chudng hoai

muc va sy sai khac nay co y nghia théng ké (P < 0,05). Céc chi tiéu ciu thanh

nang suat theo ddi gifta cong thirc 2 va cong thirc 3 sir dung phan hitu co vi

sinh khong c6 su sai khac ¢ ¥ nghia thong ké (P>0,05).

Bang 3.19. Niing sudt mé hinh sir dung phan hiru co vi sinh trén cay lia

< < So hat | Ty 1§ Thoi
Chi tiéu ) S6 hat/ o8 Y'¢ | p100 | gian NSTT
n 2 A chac/ hat . NSLT
bong/m bong n < 0 hat sinh (ta/ha
A . A bong chac - (ta/ha)
Cong thure (bong) (hat) o (2) truong )
(hat) (%) X
(ngay)
Cong thuc 1
®C) 236,00° | 163,13* | 122,20° | 74,91 |23,50* [ 115,00 67,77 | 54,22°




134

Cong thuc 2
251,20° 168,00 | 129,00* | 76,79 | 24,40* | 115,00 79,07 | 63,25°
(b/C2)
Cong thuc 3
250,20° 168,00* | 130,00* | 77,38 | 24,30 | 115,00 79,04 | 63,23°
(AZO-NL)
CV (%) 2,2 2,1 2,2 - 5,0 - - 5,6
LSDy 05 12,2 8,0 6,5 - 2,8 - - 7,7

Ghi chu: Trong cung mot cOt, nhiing gia tri trung binh c6 chi¥ cdi khdc nhau thi sai khdc co

y nghia thOng ké P < 0,05. Céng thirc 1: bén phén chubng hoai muc, céng thirc 2: bén

phdn h(bu co vi sinh thwrong mai, céng thtkc 3: bon phdn hiru co’ vi sinh AZO-NL.

i<

2

i

58

5

NSTT (Ta/ha)

24

[ B

50

<3

Phin chusng (B/C 1)

Hinh 3.9. Ning sudt liia st dung phan bén AZO-NL

§3.25

Phan HCVS TM (B/C 1) Phan HCVS AZO-NL (CT

Cong thire

3)

Cac yéu to cau thanh nang suat chiu sy tac dong cua diéu kién ngoai

canh ciing nhu dic tinh di truyén cta giéng, k¥ thuét trong trot, dinh dudng.

Trong cac yéu t6 do, dinh dudng hay phan bon 1a yéu t& quan trong anh
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huong dén cac yéu td cau thanh ning suit va ning suat cia giéng laa Sumo.
Két qua bang 3.19 va hinh 3.9 cho thay cac chi tiéu s bong, sb hat, khdi
luong P1000 hat, NSLT va NSTT cua m6 hinh rudng thi nghiém st dung
phan hitu co vi sinh (AZO-NL) va phén hitu co vi sinh thuong mai déu cao
hon m6 hinh rudng dbi chimg. Cu thé:

- V& s6 bong/m*: Khi st dung phan phan hitu co vi sinh (AZO-NL) tai
ruong mo hinh dat 250,20 (béng/m?) cao hon so voi rudng déi chimg 1
(236,00 bong/m?) va twong dwong so voi ddi chimg 2 (251,20 bong/m?), su
sai khac cta cong thirc 3 va cong thic 2 véi dbi chimg c6 ¥ nghia thong ké
P<0,05.

- S6 hat chic/bong anh huodng truc tiép dén nang sut lta, 13 sy tong hop
tat ca cac yéu td sinh trudng, phat trién, chiéu cao cay, dién tich 14, khoi luong
chat kho tich lily. Két qua Bang 3.19 cho thdy rudéng bon phén hitu co vi sinh
(AZO-NL) dat 130,00 hat chéc/béng cao hon rudng doi ching 1 dat 122,20 hat
chac/bong va twong duong so véi dbi ching 2 (129,00 hat chic/bong). Néu
xét vé ty 18 hat chic/bong, rudng mo hinh bén phan hiru co vi sinh (AZO-NL)
c6 ty 18 % hat chic dat (77,38%), cao hon rudng d6i chimg 1 (dat 74,91%) va
d6i ching 2 (76,79%).

- Vé khéi luong 1.000 hat: khdi luong nghin hat cua ca ruéng mo hinh
bon phan hitu co vi sinh (AZO-NL), rudng d6i ching 2 va di chimg 1 c6 su
khac nhau, 1an luot 1a 24,30; 24,40 va 23,50 gam. Su sai khac nay khong co y
nghia thong ké P >0,05.

- Nang suét thwc thu cla méd hinh rudng st dung phan hitu co vi sinh
(AZO-NL) va mo6 hinh rudng dbi chirng st dung phan bon hiru co vi sinh
thwong mai twong dwong nhau, nang suat lan Iwot 13 63,23 va 63,25 ta/ha,

khong cé sw sai khac ¢ v nghia thdng ké P = 0,05. Tuy nhién cd 2 mé hinh
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trén déu c6 ndng suat cao hon han mo hinh dbi chirng st dung phan
chudng hoai muc, khéng st dung phan hiru co vi sinh v&i ndng suat chi dat
54,22 ta/ha va sw sai khac nay cé y nghi mlrc thdng ké P <0,05. Nang suit
thyc thu ctia moé hinh rudng st dung phan hitu co vi sinh (AZO-NL) ting
16,62% so voi rudng khong st dung hitu co vi sinh. Nhw vay, phan hiru co' vi
sinh c6 tac dung cung cAp dinh dwdng cho cay trong, kich thich sinh truwdng
cla cay tréng, gilip cdy phat trién va sinh trwdng tbt t&r d6 cho ndng suat va
hiéu qua cao hon.

Két qua nghién ctru vé ning suat thuc té ciia chiing toi twong duong voi
két qua nghién ctru cua Nguyén Anh Huy va Nguyén Hitu Hiép (2018) khi
nghién ctru phan hitu co vi sinh ¢ diéu kién ngoai dong cho két qua ting ning
suat lta duge 10 - 30%; Rajasekar va cs., (2022) cho théy, viéc s dung céc
loai vi sinh vat c¢b dinh dam nhu Azospirillum, Azotobacter két hop véi phan
bon hitu co dd giup ting ning sudt lta tir 15-20% so véi phuong phap canh
tac truyén thong. Tuy nhién, két qua ciia chung t6i thap hon két qua nghién
ctru ciia Ngdé Thanh Phong va cs. (2012) cho thdy chung Pseudomonas sp.
BT1 va BT2 c6 thé thay thé 50-75% phan dam cho giéng ltia OM2517, ting
nang suét toi 23,90%. Két qua thap hon nay co thé do d6i twong phan bén hiru
co vi sinh cua chung t61 chira ching vi sinh vat khac véi chung Ngdé Thanh
Phong va cs hodc do dbi twong giéng lua khac nhau, diéu kién thi nghiém & 2
ving khac nhau nén cé két qua khac nhau. Tuy nhién véi viée st dung phan
bon hitu co vi sinh cta dé tai giup ting nang suat lta 1én 16,62% s& mang lai
hiéu qua cao cho nguoi trong lua tai dia phuong.

3.4.1.2. Néing sudt mé hinh sir dung phdn hitu co vi sinh trén cdy ngé
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Ning suat ngd phu thudc truc tiép vao cac yéu to cAu thanh nhu: sb bap

trén cay, ) hang hat trén bép, s6 hat trén hang va khdi luong 1.000 hat. Cac

yéu t6 céu thanh ning suit co thé dugc quyét dinh béi tinh di truyén cua

giong va chiu anh hudng cua cac y€u t6 ngoai canh nhu: Thoi tiét, khi hau,

dét dai, k¥ thuat canh tac, ché do cham soc va phong trir sau bénh. Trong diéu

kién thoi tiét khong thuan 1gi cho ngd phat trién, k¥ thuat canh tac, cham soc

khong hop 1y s& 1am giam dang ké gid tri cta cac yéu td cau thanh ning suat

lam cho nang suat ng6 giam.

Theo Zhang va cs. (2023), viéc str dung cac san pham vi sinh vat da giap

cai thi¢én strc khoe dat, tang kha nang chong chiu cua cay lta do6i voi cac bénh

hai va diéu kién bat loi. Két qua nghién ctru niang suat mé hinh str dung phan

hitu co vi sinh trén ngd thé hién tai bang 3.20.

Bang 3.20. Niing suat mé hinh sir dung phén hiru co vi sinh trén ciy ngé

v ien £ X v s X X Khéi

Chitn| iy | 0, (o6 tive sirocr| S| e | nsur (s
Cong thire (cay/ha) | " p20) | (hang) | (hat) | (hat) 1?§2£ft (ta/ha) | (ta/ha)
Co(géh‘l"’fl 60.000 1 14 | 32,000 | 448,00° | 35850° | 96,37 | 77.10°
Co(%g/éh‘zr)w 60.000 1 14 | 35000 | 478,00 | 39030* | 114,78 | 89.20°

Cong thtrc 3 . .
(AZO-NL) 60.000 1 14| 34,00 [470,30®| 390,40° | 111,48 | 89,18
CV (%) ] ] _ 3,00 | 2,50 1,50 ; 2.90
LSDy s ; - : 230 | 2640 130 ] 5,70

Ghi chii: Trong ciing mot cét, nhitng gid tri trung binh c¢é chit cdi khéc nhau thi sai khdc cé y nghia thong

ké P < 0,05. CT1: bén phdn chuong hoai muc, CT2: bén phin hitu co vi sinh thwong mai, CT3: bén phdn

hitu co vi sinh AZO-NL.
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90 89.20 89.18
58

86
54

80

NSTT (Ta/ha)

L]

-

77.10

76
74

v Phin chudng (B/C 1) Phin HCVS TM (B/C 2)  Phin HCVS AZO-NL (CT 3)
Cong thire
Hinh 3.10. Ning suit ngé sir dung phan bén AZO-NL

Két qua bang 3.20 cho thdy cac chi tiéu sb hat/ bap, khdi lugng P1.000
hat, NSLT va NSTT cua mo hinh rudng thi nghiém st dung phéan hiru co vi
sinh (AZO-NL) va phan hitu co vi sinh thuong mai déu cao hon mé hinh rugng
dbi chung khong stra dung phén hitu co vi sinh.

Nang suat thwc té clla md hinh rudng s& dung phan hiru co vi sinh
(AZO-NL) va md hinh rudng dbi chirng st dung phan bon hiru co vi sinh
thwong mai twong dwong nhau, ndng suat lan lwot 13 89,18 va 89,20 ta/ha,
khdng cé sw sai khac ¢ v nghia thdng ké P = 0,05. Tuy nhién cd 2 mé hinh
trén déu cé ndng sudt cao hon han md hinh ddi chirng st dung phan
chudng hoai muc, khéng st dung phan hiru co vi sinh v&i ndng suat chi dat
77,10 ta/ha va sy sai khdc nay cé y nghi mlrc thdng ké P <0,05. Ning suit

thuc thu cia moé hinh ruong st dung phan hitu co vi sinh (AZO-NL) tang
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15,67% so voi ruong khong st dung phan hitu co vi sinh va twong duong véi
nang suat ruéng st dung phan phan hitu co vi sinh thuong mai.

Két qua nghién ctru ning suit thuc thu cta ngd khi sir dung phan bon
hitu co vi sinh (AZO-NL) phu hop v61 nghién ctru cua nhom tac gia Patel va cs.
(2022) tai An d9, cho két qua str dung phan hitu co vi sinh ting ning suat ngd
1én dén 18%; Miiller va cs. (2021) st dung phan bén hitu co vi sinh vat giup
tang nang suat ngd 1én 15-25%.

3.4.2. Ddnh gid higu qud kinh té mé hinh sir dung phin hivu co vi sinh trén
cay lua va ngo
3.4.2.1. Ddnh gid hiéu qua hiéu qua kinh té mé hinh sir dung phéan hitu co vi
sinh trén cdy lua

Hiéu qua kinh t& duoc danh gia thong qua 2 chi tiéu tong thu va tong
chi. Tong thu duoc x4c dinh bang (ning suat thyuc thu x gia ban), tong chi
dugc tinh trén chi phi cong lao dong, vat tu, phan bon. Két qua tinh todn hi¢u
qua kinh té san xuat lua st dung phan HCVS AZO-NL theo don gia tai Quyét
dinh s6 726/QD-BNN-KN, ngay 24/2/2022 ctia B Nong nghiép va PTNT vé
viéc ban hanh dinh mirc kinh té k¥ thuat khuyén nong trung wong, dugc tong
hop trong bang 3.21.

Sau khi thu hoach laa tai rudng ddi chirng va ruong mo hinh, tién hanh
phoi kho, quat sach san lugng lta thu dugce, can do dong dém, tinh theo gia tri
thi truong cta thoc do thuong 1ai thu mua tai dia phwong dé tinh ra gia tri san
pham sau khi két thiic mua vu. Két hop véi sb lidu ghi chép vé cac khoan chi
cho viéc thyc hién mo hinh cling nhu cac khoan chi cia nguoi dan cho rugng
d6i chimg 1 va ddi chung 2, chiing toi da tong hop duoc chi phi (tong chi) va
loi nhuén khi trién khai tai rudng ddi ching va khi trién khai tai rudng mo

hinh.
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Két qua bang 3.21 cho thay, chi phi dau tu cho san xuat 1 ha laa (Sumo)
tai rudng d6i ching 1 chi sir dung phéan hiru co (phan chudng) 1a 46.952.000
dong. Nang suét thyc thu 1a 54,22 ta/ha véi tong doanh thu 13 65.064.000
dong di cho loi nhuan 13 18.112.000 déng/ha. B4i véi md hinh str dung phan
chudng c6 s6 1an sir dung thubc BVTV ting gip 2 1an, chi phi cho thué nhan
cong phun thudce trir ¢o (2 1an) khong nhiing lam ting chi phi san xuat ma con
gy nguy co anh huéng tiéu cuc dén méi trudng sinh thai cling nhu sirc khoe
clia nguoi san xuat. Tuy nhién, ciing do st dung thudc trir c6 ma bét di cong
lao dong cho viéc nho (nhdt co) trén rudong ddi ching. Diéu nay da lam giam
cong lao dong cho ngudi san xuat, nhung cling s& lam anh hudng khong nho
dén su can béng sinh thai cling nhu hé vi sinh vat c6 loi trong dAt san xuét.

Chi phi dau tu cho san xuit 1 ha lta (Sumo) tai ruéng mé hinh khi st
dung phén hitu co vi sinh (AZO-NL) 14 47.702.000 dong, cao hon so véi chi
phi cta ruong ddi ching 1a 750.000 ddng (twong duong véi 1,6%). Su ting
1én cuia muc chi nay 1a do tai ruong moé hinh khong str dung thude trir o, do
vy s& tén thém chi phi cho 60 cong lao dong cho viéc nhit (nho) 2 1an c6 tai
rudng. Tuy nhién, viéc khong st dung thudc trir co va giam 1 1an phun thude
BVTV d3 gop phan bao vé mdi truong sinh thai va sirc khoe ctia ngudi lao
dong, dong thdi giup cho hé vi sinh vat dat dugc phét trién cin bing va on
dinh, gitip cho dit mau m& hon. Nho vay di giup cho ning suét thuc thu dat
63,23 ta/ha va téng doanh thu dat 75.876.000 déng, cho lo1 nhuan la
28.174.000 dong/ha (cao hon ddi chimg 1,56 lan).

Tir két qua trién khai mo hinh c6 thé thiy, ning suat lua tai rudng mo
hinh s dung phan hitu co (AZO-NL) cao hon ning suit lGa tai rudng ddi
ching 1 13 16,62%, loi nhuan mang lai cao hon so v6i dbi chimg 1,56 lan.

Nguyén nhén 13 khi st dung PHCVS véi liéu luong toi vu 1.500 kg/ha da toi
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vu hoa dinh dudng giup laa Sumo phat trién tot hon, sd bong nhiéu hon, sb
hat chéc/béng nhiéu hon nén NSTT cao hon dat 63,23 ta/ha, mang lai hiéu
qua hon.

Néu chi tinh riéng chi phi cho phan bon thi rugng mé hinh sir dung phan
hitu co chi phi it hon 2.000.000 dong/ha so voi rudng ddi chimg 1 va it hon
1.500.000 ddng/ha v&i rudng ddi chiung 2. Ly do 1a khi sir dung phéan hiru co
vi sinh véi liéu lugng t6i wu 1.500 kg/ha ma khong can sir dung dén phan hiru
co (phan chudng) dd lam giam chi phi vé phan bén, dong thoi phan HCVS
TM c6 gid thanh cao hon phan hitu co vi sinh (AZO-NL) khoang 1.000

dong/kg.
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Bang 3.21. Két qua danh gia hiéu qua kinh té mé hinh sir dung phén hiru co vi sinh trén ciy lia

PVT: dong
Cong thic 1 (B/C 1) Cong thirec 2 (B/C 2) Cong thire 3
Pon vi z N X
TT Danh muc hach toin v So Pon Thanh £ . So .
T tinh . <A So DPon gia R A iy Thanh
luwgn gia tién Thanh tién | lwgn | Pon gia N
lwgng tién
g g
I Tong chi 46.952.000 49.202.000 47.702.000
1 | Gibng kg 35 35.000 | 1.225.000 35 35.000 1.225.000 | 35 35.000 | 1.225.000
2 | bam kg 271 15.000 | 4.065.000 [ 271 15.000 4.065.000 | 271 15.000 | 4.065.000
3 | Lan kg 360 6.000 [ 2.160.000 | 360 6.000 2.160.000 | 360 6.000 | 2.160.000
4 | Kali kg 116 22.000 | 2.552.000 [ 116 22.000 2.552.000 | 116 22.000 | 2.552.000
5 | Phan hitu co kg 8.000 1.000 | 8.000.000 - - - - - -
6 | Phan hitu co vi sinh kg - - - | 1.500 5.000 7.500.000 | 1.500 4.000 [ 6.000.000
7 | Thude BVTV 201 125 20.000 [ 2.500.000 65 20.000 1.300.000 | 65 20.000 | 1.300.000
3 400.00
8 | Truco lan 2 0 800.000

9 | Suc bun 1 400.000 400.000 1 400.000 400.000
. . R 150.00 | 25.650.00 30.000.00

10 | Cong lao dong cong 171 0 0 200 | 150.000 | 30.000.000 200 | 150.000 0




143

Cong thuc 1 (B/C 1) Cong thuc 2 (B/C 2) Cong thire 3
Pon vi z N X
TT Danh muc hach toan ’ So bon Thanh £ . So X
T tinh . 3 So6 | Don gia s .. | Thanh
luwgn gia tién Thanh tién | lwgn | Don gia 3
lwgng tién
g g
10. | Cong phay 1éng, san phan
ong Pllay Tong, Sal PRARS | ong 35 36 36
1 | di€u tiét nudc tudi
10. . )
5 Cong gieo trong, ddm cong 25 28 28
10. .
3 Cong cudc bo cong 2 2 2
10.
4 Bon phan cong 4 9 9
10. .
5 Cong phun thuéc BVTV cong 80 40 40
10. .
6 Cong nhat (nho o) cong - 60 60
10. .
. Cong gat, phoi, quat cong 25 25 25
II | Tong thu dong/ha 65.064.000 75.900.000 75.876.000
. . 65.064.00 75.876.00
Nang suat thuc thu ta/ha 54,22 | 12.000 0 63,25 | 12.000 75.900.000 | 63,23 [ 12.000 0
I | Lai (II-D) dong/ha 18.112.000 26.698.000 28.174.000
Chénh léch niing suit mé
v % 16,62

hinh/déi ching 1
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Cong thuc 1 (B/C 1) Cong thuc 2 (B/C 2) Cong thire 3
Pon vi z " X
TT Danh muc hach toan ’ So bon Thanh £ . So N
T tinh o A So | Don gia N .. | Thanh
luwgn gia tién Thanh tién | lwgn | Don gia 3
lwgng tién
g g
Chénh léch lgi nhuin cong | Gia tri/ha
\% k o ] 10.062.000 (35,70)
thire 3 so vai cong thire 1 (%)
Chénh Iéch lgi nhuin cong o
VI Gia tri/ha 1.476.000

thire 3 so véi cong thire 2

(Pon gid tinh theo Quyét dinh s6 726/QP-BNN-KN, ngay 24/2/2022 ciia B6 Nong nghiép va PTNT vé viéc ban hanh dinh mikc kinh té ky thudt khuyén néng trung

wong. Cong thirc 1: bon phdn chuong hoai muc; Cong thire 2: bén phan hivu co vi sinh thwong mai; Cong thire 3: bén phan hitu co vi sinh AZO-NL)
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3.4.2.2. Bdnh gid hiéu qud hiéu qua kinh té mé hinh sit dung phdn hiru co vi sinh
trén cdy ngo

Sau khi thu hoach ngo tai rudng dbi chirng va ruéng mo hinh, tién hanh
phoi kho, quat sach san lugng ngd thu dugc, can do dong dém, tinh theo gia
tri thi trudng ctia ngd hat do thuwong 1ai thu mua tai dia phuong dé tinh ra gia
tri san pham sau khi két thic mua vu. Két hop voi so liéu ghi chép vé cac
khoan chi cho viéc thuc hi¢n md hinh cling nhu cac khoan chi cua ngudi dan
cho rudng d6i chimg, ching toi di tong hop duoc chi phi (tong chi), doanh
thu va loi nhuan khi trién khai tai rudng d6i chimg va khi trién khai tai rudng
mo hinh (bang 3.22).

Két qua bang 3.22 cho thay, chi phi dau tu cho san xuat 1 ha ngd
(NK4300) tai rudng ddi chimg 1 khi khong sir dung phan hitu co vi sinh ma
thay vao d6 1a phan hitu co (phan chudng) la 44.925.000 dong. Ning suét
thuc thu 1a 71,1 ta/ha vo1 téng doanh thu 1a 61.680.000 dé)ng, cho lo1 nhuan la
16.775.000 ddng/ha. Dbi véi rudng ddi chimg str dung phan chudng hoai muc
phai str dung ting s6 lugng thudc bao vé thuc vat, ting sd cong phun thude
khong nhitng 1am ting chi phi san xudt ma con gdy nguy co anh hudng tiéu
cuc dén moi trudng sinh thai cling nhu stre khoe cta nguoi san xuat.

Trong khi d6, chi phi dau tu cho san xuit 1 ha ngd (NK4300) tai ruéng
mo hinh khi chi sit dung phan hitu co vi sinh AZO-NL & muc 43.525.000
d6ng, thip hon so véi chi phi cua rudng dbi chimg 1a 1.400.000 dong (tuwong
duong v&i 3,1%). Sy gidm di ciia muc chi nay la do tai rudng mo hinh cay
phat trién can dbi, dinh dudng day du nén sau bénh hai cling it hon va luong
thudc BVTV ciing it hon (bang 2/3 so v&i rudng d6i ching) va do vdy cong
phun thuéc BVTV ciing giam di twong tng (1/3). Do dinh dudng day du, dat
t6t ciing 1a diéu kién 1y tuong dé cé moc nhanh va manh, nén can nhiéu céng
lao dong cho viéc nhd co6. Hon nita khi st dung phan hitu co vi sinh luong it

hon réat nhiéu so v&i phan hitu co (bang 1/4), dé dap Gmg yéu cau cd su phan
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tan dong déu phan hitu co vi sinh thi can thém cong lao dong cho viéc lam dat
va bon phan. Piéu nay da lam ting thém 14 cong lao dong so v&i rudng ddi
ching cho cong viéc 1am dat va bon phan. Viéc khong st dung thude trir co
va giam 1 1an phun thuéc BVTV da gop phan bao vé méi trudng sinh thai va
sttc khoe cua ngudi lao dong, ddng thoi giup cho hé vi sinh vat dat duoc phat
trién 6n dinh, giup cho dat mau md hon. Nho vay da gitp ning suat thuc thu
dat 89,18 ta/ha voi tong doanh thu 1 71.344.000 dong va da cho loi nhuén 1a
27.819.000 dong/ha (cao hon dbi ching 1,66 lan).

Tai ruong mo hinh st dung phan hitu co vi sinh thuong mai (ddi ching
2), muc chi cho cong lao dong tuong duong véi rudong mo hinh stir dung phan
HCVS cua dé tai, tuy nhién do phan hitu co vi sinh TM c¢6 gia cao hon 1.000
dong/kg nén chi phi dau tu cao hon ruong mé hinh sir dung phéan hiru co vi
sinh cua dé tai 1a 2.000.000 dong/ha, cao hon so voi ddi chimg 1 1 2.000.000
dong/ha.

Tir két qua trién khai mo hinh c6 thé thiy, ning suat ngd tai ruéng mé
hinh sir dung phén hitu co vi sinh AZO-NL cao hon ning suit ngd tai ruong
d6i chimg 1 chi st dung phan chudng 13 15,67%; loi nhudn mang lai cao hon
so voi d6i chimg 1,66 1an. Hon nita, néu chi tinh riéng chi phi cho phan bon
thi chi phi ctia 2 rudng 13 nhu nhau (8 triéu dong/ha), ddy ciing 14 yéu t6 quan
trong gip dinh hudng nguoi nong dan c6 y thirc hon cho viéc xir 1y phan
chudng thanh phan hitu co vi sinh dé vira giam chi phi dau vao, vira ning cao
nang suat va hiéu qua kinh té ctia cdy trong, dong thoi gop phan bao vé moi

truong sinh thai, bao vé suc khoe nguoi dan.
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Bang 3.22. Két qua danh gia hiéu qua kinh té mé hinh sir dung phén hiru co vi sinh trén ciy ngé

PVT: dong
Cong thic 1 (D/C1) Cong thice 2 (D/C 2) Cong thire 3
TT Danh muc hach toan Pon vi tinh S6 . B B .
T ) Don Thanh So 5 So Don Thanh
lwgn ., 3 Pon gia | Thanh tién ., a2
gia tién lwgng lwgng gia tien
g
I Tong chi 44.925.000 45.525.000 43.525.000
1 Gidng Kg 45 45.000 | 2.025.000 45 45.000 2.025.000 45 45.000 | 2.025.000
2 | Pam Kg 410 15.000 | 6.150.000 410 15.000 6.150.000 410 15.000 | 6.150.000
3 Lan Kg 480 6.000 | 2.880.000 480 6.000 2.880.000 480 6.000 2.880.000
4 | Kali Kg 135 22.000 | 2.970.000 135 22.000 2.970.000 135 22.000 | 2.970.000
5 Phén hitu co Kg 8.000 [ 1.000 8.000.000 - - - - - -
6 | Phén hitu co vi sinh Kg - - - 2.000 5.000 10.000.000 2.000 4.000 8.000.000
7 | Thubc BVTV 201 125 20.000 | 2.500.000 85 20.000 1.700.000 85 20.000 | 1.700.000
) . ) 20.400.00
8 Cong lao dong Cong 136 | 150.000 0 132 150.000 19.800.000 132 150.000 | 19.800.000
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Cong thuc 1 (D/C1) Cong thuce 2 (D/C 2) Cong thire 3
TT Danh muc hach toan Don vi tinh SO . .
T ) Don Thanh So s So Don Thanh
lwon ., 3 Pon gia | Thanh tién ., a2
gia tien lwgng lwgng gia tien
g

8.1 | Trdng, thu hoach Cong 25 25 25
8.2 | Cay, lam dat Cong 25 32 32

So ché (& hat, phoi kho, R
8.3 ] Cong 6 6 6

quat sach, dong bao)
8.4 | Lam co, bon phan Cong 26 33 33
8.5 | Cong phun thuéc BVTV Cong 54 36 36
Il | Tong thu 61.680.000 71.360.000 71.344.000

. 61.680.00

Naéng suat thuc thu Ta/ha 77,10 | 8.000 0 89,20 8.000 71.360.000 | 89,18 8.000 | 71.344.000
I | Lai (TI-I) 16.775.000 25.835.000 27.819.000

Chénh léch vé ning suat
v A . . i % 15,67

cong thirc 3/cong thure 1

Chénh Iléch lgi nhuan
V | cong thue 3 so voi cong | Gid tri/ha (%) 11.044.000 (39,70)

thuc 1
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Cong thuc 1 (D/C1) Cong thuce 2 (D/C 2) Cong thire 3
TT Danh muc hach toan Don vi tinh So . A A .
T ) Don Thanh So ., . " So Don Thanh
lwgn ., " Don gia | Thanh tién ., 2
gia tien lwgng lwgng gia tien
g
Chénh léch Ilgi nhuén

VI | cong thuce 3 so vdi cong | Gia tri/ha (%) 1.984.000 (7,13%)

thirc 2

(Pon gid tinh theo Quyét dinh s6 726/0D-BNN-KN, ngay 24/2/2022 ciia Bé Néng nghiép va PTNT vé viéc ban hanh dinh mirc kinh té ky thudt khuyén néng trung

wong. Cong thirc 1: bon phdan chuong hoai muc; Cong thire 2: bén phan hitu co vi sinh thwong mai; Cong thire 3: bén phan hitu co vi sinh AZO-NL)
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KET LUAN VA KIEN NGHI

1. Két luan

- Tir 175 mAu thu thap ngiu nhién trén 7 ddi twong dat trong, 1é cay tai
10 dia phuwong d3 cho két qua phan 1ap duoc 80 ching vi sinh vat. Trong d6
c6 38 chung co kha nang dong thoi ¢d dinh nito va sinh tong hop IAA tap
trung & 3 d6i tugng chinh: dat trong lta 14,42%; dat trong ngd 31,58% va dat
trong ché 39,47%. Két qua phan tich danh gia c6 6 chung vi sinh vat bao gém:
NL1, NL3, MN88, MN42, MN47 va MN72 vira ¢6 kha ning cb dinh nito vira
c¢6 kha nang sinh tong hop IAA dat gia tri giéi han vé kha ning cb dinh nito
(> 20 pg/ml); kha ning sinh tong hop IAA (> 50 pg/ml; 6 ching déu c6 kha
nang di dong.

- Két qua giai trinh ty gen 16STRNA ctia 6 chung nghién ctru cho thiy su
tuong déng tr 99,20 % - 100,00% vo1 cac trinh tu gen cua cac loai da duoc
cong b trén ngan hang gen NCBI va trén Eztaxon, cic loai vi sinh vat nay
déu c6 kha ning c6 dinh nito va sinh tong hop IAA.

- Qua trinh danh gid tuong tac gilta 6 chung sang loc, chon dugc 02
chung 1a NL1 va NL3 khong d6i khang.

- Khi nuoi céy trén moi1 truong Ashby, mat d té bao cua chung NL1 dat
gia tri 16n nhat sau 5 ngdy nudi ciy, trong khi chung NL3 sau 4 ngay nuodi cdy,
nhiét d6 thich hop cho ca 2 ching phat trién 1a 32°C, pH thich hop cho NL1
va NL3 phat trién 1an luot 14 6,5 va 7,0 két qua nay tring khép véi thi nghiém
t6i wu hoa qua trinh nudi cdy duoc thiét ké thir nghiém bang mo hinh
Box-Behnken.

+ Chung Azospirillum sp. NL1: c6 nhiét do va pH toi wu cho qua trinh
nudi tang sinh trong moi truong long lan luot 12 31,73 °C va 6,61; Thé hién
11/19 hoat tinh sinh enzyme va 37/53 chi ti€u hoa sinh dugc khao sat.

+ Chung Azotobacter sp. NL3: c6 nhiét d6 va pH tdi wu cho qua trinh
nudi tang sinh trong méi trudng 1ong lan luot 1a 32,18°C, pH = 7,10; Thé hién
9/19 hoat tinh sinh enzyme va 25/53 chi ti€u hoa sinh dugc khao sat.

- Két qua phan tich b genome cua chung NL1 da xac dinh sy hién dién

cua cac gene lién quan dén con duong cd dinh nito trong trinh tu bd gene cua
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mau. Két qua cho thay trong genome ctia chung NL1 ¢ 29 gen tham gia vao
qué trinh ¢6 dinh nito va 4 gen tham gia vao qua trinh tong hop IAA. Trong
khi d6 ching NL3 ¢6 45 gen lién quan tham gia vao qué trinh c¢6 dinh nito va
07 gen tham gia vao con duong chuyén héa IAA khi tham chiéu trén CSDL
MetaCyc

- Két qua danh gia an toan sinh hoc ctia 2 chung vi sinh vat tuyén chon
chiung NL1, NL3 dugc xac dinh ddm bdo an toan sinh hoc cép 1 du diéu kién
dé san xuét phan htru co vi sinh phuc vu cho san Xuat.

- San xuat dugc 300 kg ché pham vi sinh c6 mat d6 > 10" CFU/g gém
02 loai ché pham (CPNLI chira chung NL1 va CPNL3 chta chung NL3, mdi
loai 150 kg).

- P san xuat duoc 2.000 kg phan hiru co vi sinh dat yéu cau vé phan
hitu co vi sinh theo QCVN 01-189: 2019/BNNPTNT vé chat lugng phan bon
va TCVN 7185:2002 vé phan hiru co vi sinh vat.

- Pi xé4c dinh duoc lidu lugng st dung phan hitu co phu hop ddi véi cay
laa 13 1,5 tin/ ha, cay ngd 2,0 tan /ha.

- P danh gia duoc ning suat thuc té trén mé hinh ciy laa va ciy ngd sir
dung phan hitu co vi sinh. Két qua trén ciy lta dat 63,23 ta/ ha; cdy ngd 89,18
ta/ ha.

- P danh gia hiéu qua kinh té mé hinh cdy lta va cay ngd sir dung phan
hitu co vi sinh cu thé: mé hinh ciy lta ning suat ting 16,62%, lgi nhuan tang
10.062.000 dong/ha (twong duong 35,7 %) so v4i d6i ching; mo hinh cay ngod
nang suét ting 15,67%, loi nhuén ting 11.044.000 dong/ha (trong dwong 39,6
%) so voi d6i chung.

2. Kién nghi

- Tiép tuc nghién ctru biéu hién cua cac gen chirc nang lién quan dén cb
dinh N va [AA trong céc diéu kién moi truong khéac nhau;

- Tiép tuc theo ddi anh hudng cua phan hitu co vi sinh t6i dat, theo ddi,
danh gia vé chat luong san phdm qua nhiéu mua vu;

- Mo rong thir nghiém san pham phan bon hiru co vi sinh cho cac ddi

tugng ciy trong khac trén dia ban tinh Thai Nguyén.
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- Céc co quan quan 1y cin xay dung chinh sach khuyén khich nguoi dan
chuyén d6i sang hinh thirc canh tac hitu co - néng nghiép xanh, nham thic
day va mo rong thi truong cho cac san pham phan bon hitu co va hitu co vi

sinh.
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