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1. TOM TAT NOI DUNG LUAN AN

Luén an di dugc tién hanh tr 05/2021 - 03/2024 véi 5 ndi dung chinh sau:

- N6i dung 1: Thu thap, phan lap va chon loc vi khuan ving 1é ciia giéng lta tim VHI.

- N§1 dung 2: Xac dinh mdt sb hoat tinh sinh hoc ctia vi khuan vung ré chon loc lién
quan dén sinh trudng phat trién cta cdy lta tim VHI.

- No6i dung 3: Panh gia anh hudng ctia cac chung vi khuan ving 1 chon loc dén sinh
truong, phat trién va ning suét ctia gidng laa tim VH]1 trong diéu kién nha mang.

- No6i dung 4: Panh gia anh hudng cia cac ching vi khuan ving ré chon loc dén
sinh truéng, phat trién va ning suit cua giéng lua tim VHI trén dong rudng.

- Noi dung 5: Panh gia anh hudng cia cac ching vi khuan ving ré chon loc dén
mot s6 chi tiéu chét lugng cta gidng lua tim VHI.

Céc két qua chinh d3 dat duoc:

- Phén 1ap dugc bo suu tap 230 dong vi khuan ving ré tir 20 mau dét trong gidng laa
tim VH]1 tai 3 dia diém dai dién cta tinh Dk Lik. T bd suu tap nay, sang loc va dinh danh
duge 7 ching vi khudn tiéu bidu (RDL1B41, RDLB49, RDLB73, RDLB74, RDLN43,
RDLN105 va RDLN186) thudc céac loai: Stenotrophomonas maltophilia, Pseudomonas
aeruginosa, Serratia sp.1, Serratia sp.2 va Enterobacter mori. Cac ching vi khuan ving ré
thé hién hoat tinh sinh hoc manh va 6n dinh, c¢6 kha nang sinh téng hop nhiéu phytohormone
quan trong nhu: GA3, ABA, IAA va zeatin, qua d6 cho thiy tiém ning sinh hoc da dang ctia
hé vi khuan ving r& ltia tim VHI.

- Tuyén chon dugc 3 chung Stenotrophomonas maltophilia RDL1B41, Pseudomonas
aeruginosa RDLN43 va Enterobacter mori RDLN105 ¢6 hiéu qua rat ngan thoi gian sinh

truong, tang tich lily dam va lan trong 14, gia ting ham luong sic to quang hop, dong thoi
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cai thién manh m& cdc chi tiéu sinh trudng va phat trién cua cay lta tim VHI trong diéu kién
nha mang. Nang suét Iy thuyét dat tir 86,38 - 95,46 ta’ha va nang suét thuc thu dat tir 84,97
- 90,41 ta/ha; cao hon gép 2,16 1an so véi doi ching nudce ct (p<0,01).

- Xac dinh duoc hdn hop dich vi khudn ving & Stenotrophomonas maltophilia
RDL1B41 + Enterobacter mori RDLN105 (V3) cho hiéu qua rd rét nhat trong diéu kién
dong rudng, gitp ciy laa tim VH1 sinh truong, phat trién t6t va dat ning suit cao ngay ca
khi chi bén 50 - 75% lugng phan bén N + P2Os so v6i quy trinh khuyén cdo. Két qua, ning
suat 1y thuyét dat tir 123,26 - 128,39 ta/ha; ning suit thuc thu dat tir 95,62 - 98,23 ta/ha;
cao hon gap 1,50 1an so v&i d6i chitng bon du phan hoa hoc (p < 0,01).

- Hon hop V3 (Stenotrophomonas maltophilia RDL1B41 + Enterobacter mori
RDLN105) khong chi giap gidm 25 - 50% lugng phan N + P2Os so v6i quy trinh, ma con
tang chat luong hat lta tim VHI, véi ham luong protein, GABA va anthocyanin trong hat
1an luot 1,09; 1,12 & 1,14 1an so véi d6i ching bon 100% phan hoa hoc khuyén cdo. Két qua
nay cho thay tiém ning tmg dung vi khuan viing ré trong phat trién mé hinh canh tac laa tim
VH1 theo huéng xanh, hiéu qua va bén viing.

2. NHUNG KET QUA MOI CUA LUAN AN
2.1. Pong gop khoa hgc cia luan an

B sung dir liéu vé 230 dong vi khudn ving ré tir cdy laa tim VH1 & diéu kién sinh
thai cua tinh Pak Lak; tuyén chon dugc 7 chiing vi khuan ving ré thong qua hoat tinh sinh
hoc (¢ dinh dam, phén giai phosphate, sinh tong hgp phytohormone) va dénh gia hiéu qua
trén cdy lua tim VH1 trong diéu kién nha mang va dong rudng. Pa xac dinh dugc to hop
vi khuan vung ré twong hop va hiéu qua ddi v6i sinh trudng, ning suét va chét luong cay
la tim VHI trén dong rudng. Tir 46 gdp phan 1am phong pht ngudn tai nguyén vi sinh vt
ving ré ¢6 loi cho sinh trudng cdy trong va lam tai liéu tham khao cho cong tac giang day,
céc nghién ctru tiép theo vé vi khuan co loi & viing ré cay laa.

2.2. Y nghia thyec tién

Két qua dé tai 1a co sé cho viée tuyén chon vi khuin vung ré c6 lgi phuc vu nhan
nudi sinh khéi dé san xuit ché pham vi sinh tmg dung trong canh tac cta cy lta néi chung
va cdy laa tim VHI néi riéng nham giam lugng phan héa hoc nhung van dam bao sinh
trudng, phat trién, nang suat va chat lugng laa tim gop phan phat trién mot nén nong nghiép
bén virng va than thién voi moi truong.

2.3. Nhitng déng gép méi ciia dé tai
- Xay dung duoc bd suu tap gdm 230 dong vi khuan ving ré cho cay lua va lga tim

VHI1, dugc thu thép tur cac diéu kién sinh thai ca tinh Pak Lik. Cac dong vi khuan vung



r& duoc phan 1ap, sang loc va danh gia hoat tinh sinh hoc theo cac phuong phap quy chuan
hién hanh.

- Tuyén chon duoc 7 ching vi khuan ving ré tiém nang kich thich sinh truéng cho
cdy lua tim VHI va ciy laa & Viét Nam, bao gém: Stenotrophomonas maltophilia
RDL1B41, Pseudomonas aeruginosa RDLB49, Serratia nematodiphila RDLB73,
Enterobacter mori RDLB74, Pseudomonas aeruginosa RDLNA43, Enterobacter mori
RDLNI10S va Serratia marcescens RDLN186.

- Xac dinh dugc t6 hop vi khuan Stenotrophomonas maltophilia RDL1B41 +
Enterobacter mori RDLN105 c6 kha ning giam 25 - 50% phan bon N va P,Os; dong thoi
1am tang dén 49,87% ning suat va 14,43% ham luong protein, GABA va anthocyanin trong
hat laa tim VH1 so véi dbi chimg bon 100% phan héa hoc khuyén céo.

3. CAC UNG DUNG/KHA NANG UNG DUNG TRONG THUC TIEN, NHUNG
VAN PE CAN TIEP TUC NGHIEN CUU

- Luan an da xay dung duoc mot tap hop dir liéu géc c6 do tin cay cao vé hé vi
khuan ving ré lién quan dén cay lua noi chung va lta tim VH1 néi riéng tai tinh Pak Lak.
Pay 1a huéng nghién ctiru méi, c6 gia tri khoa hoc va thyc tién, mo ra kha ning ung dung
rong rii trong san xuit nong nghiép. Két qua cho thiy, mot s6 chung vi khuan ving ré
khong chi c6 kha nang kich thich sinh truéng, phat trién va ting ning suat ltia, ma con cai
thién chat luong hat gao tim thong qua viéc gia ting cac chi tiéu chirc ning nhu:
anthocyanin, GABA va protein. Piéu nay khang dinh tiém ning to 16n cua cac vi khuan
vung 1é trong viéc phat trién nén nong nghiép hién dai va bén viing.

- Trong thuc tién, két qua nghién ctru ¢6 thé lam co s cho viée tuyén chon va nhan
nudi sinh khéi vi khuan c6 loi, tir d6 phat trién cac ché pham vi sinh tng dung trong san
xuat laa gao, dac biét cho giéng lua tim VHI. Viéc irng dung cac chung vao san xuat s&
g6p phan giam chi phi ddu vao, nang cao hi¢u qua kinh té, dong thoi gia ting gia tri thwong
pham va kha ning canh tranh ctia gao tim trén thi trudng trong nudc va quc té.

- Tuy nhién, dé dua két qua nghién ctru vao tng dung dai tra, can tiép tyuc trién khai
mot sé dinh huéng nghién ctru sau: phan tich gen chirc ning c6 lién quan dén cac dic tinh
sinh hoc chinh cua céc chung vi khuén vung ré duoc chon loc; danh gia hi€u qua sinh hoc
cac chung qua nhiéu vu va diéu kién sinh thai khac nhau nham dénh gia tinh on dinh, pho
quat va dg tin cay; xac dinh lidu lugng, mat s6 va thoi diém xu ly t6i wu cta dich khuan vung
r& dé dat hiéu qua kich thich sinh trudng, phat trién va ning suit cao nhat; xdy dung cic mo
hinh thtr nghiém, hoan thién quy trinh tng dung va danh gia hiéu qua thuc tién trong diéu

kién san xuét; phat trién ché pham vi sinh da chirc ning duya trén to hop Stenotrophomonas



maltophilia RDL1B41 + Enterobacter mori RDLN105, ddng thoi phan tich hiéu qué kinh

té - méi trudng dé phuc vu san xuat laa tim theo hudng ndng nghiép sinh hoc va bén viing.
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1. SUMMARY

This dissertation was conducted from May 2021 to March 2024 and comprised 5
main objectives:

Objective 1: Collection, isolation, and selection of rhizobacteria associated with the
VHI1 purple rice variety.

Objective 2: Determination of biological activities of selected rhizobacterial strains
related to the growth and development of the VH1 purple rice variety.

Objective 3: Evaluation of the effects of selected rhizobacterial strains on the
growth, development, and yield of the VHI1 purple rice variety under greenhouse
conditions.

Objective 4: Evaluation of the effects of selected rhizobacterial strains on the
growth, development, and yield of the VH1 purple rice variety under field conditions.

Objective 5: Evaluation of the effects of selected rhizobacterial strains on several
quality parameters of the VH1 purple rice grain.

Main results obtained:

- A collection of 230 rhizobacterial isolates were obtained from 20 rhizosphere soil
samples collected from VHI purple rice fields at 3 representative areas in Dak Lak
province. From this collection, 7 representative strains (RDL1B41, RDLB49, RDLB73,
RDLB74, RDLN43, RDLN105, and RDLN186) were screened and identified, belonging
to the species Stenotrophomonas maltophilia, Pseudomonas aeruginosa, Serratia sp.1,
Serratia sp.2, and Enterobacter mori. These strains exhibited strong and stable biological
activities, demonstrating the diverse biological potential of the rhizobacterial community

associated with the VH1 purple rice variety.



- Three strains - Stenotrophomonas maltophilia RDL1B41, Pseudomonas aeruginosa
RDLN43, and Enterobacter mori RDLN105 - were selected for their outstanding ability to
shorten the growth cycle, enhance nitrogen, and phosphorus accumulation in leaves, increase
photosynthetic pigment contents, and significantly improve growth parameters of VHI
purple rice under greenhouse conditions. The theoretical yields ranged from 86.38 - 95.46
quintals ha™ and the actual yields from 84.97 - 90.41 quintals ha™', which were more than
2.16 times higher than the control treatments (p < 0.01).

- The V3 rhizobacterial consortium (Stenotrophomonas maltophilia RDL1B41 +
Enterobacter mori RDLN105) proved to be the most effective under field conditions. Even
at 50 - 75% of the recommended N + P»Os fertilizer dose, the VH1 purple rice achieved
strong growth and high yields. Theoretical yields reached 123.26 - 128.39 quintals ha™' and
actual yields 95.62 - 98.23 quintals ha™', which were 1.5 times higher than the control
treatment receiving 100% fertilizer without rhizobacterial mixtures (p < 0.01).

- The V3 mixture (Stenotrophomonas maltophilia RDL1B41 and Enterobacter mori
RDLN105), not only reduced with a 25 - 50% reduction in the recommended chemical
fertilizer, but also improved the grain quality of VH1 purple rice, with protein, GABA, and
anthocyanin contents increasing by by 1.09, 1.12, and 1.14 times, respectively, compared
to the 100% chemical fertilizer control. These results highlight the potential application of
rhizobacteria in developing a green, efficient, and sustainable cultivation model for the
VHI1 purple rice variety.

2. THE NOVELTY OF THE DISSERTATION
2.1. Scientific contributions

This study supplements the existing database with 230 rhizobacterial isolates
collected from the rhizosphere of the VH1 purple rice variety in Dak Lak province. Seven
rhizobacterial strains were selected based on their biological activities, including nitrogen
fixation, phosphate solubilisation, phytohormone synthesis, and their effectiveness on the
VHI1 purple rice variety under both greenhouse and field conditions. The dissertation
identified a compatible and effective rhizobacterial mixture that enhances the growth,
yield, and grain quality of the VHI purple rice variety under field conditions. These
findings enrich the microbial resources of beneficial rhizobacteria associated with rice and
provide valuable reference material for teaching and future research on Plant growth-
promoting rhizobacteria.

2.2. Practical significance

The results provide a scientific basis for selecting beneficial rhizobacteria for mass



cultivation and the development of microbial inoculants for rice cultivation in general and
the VHI purple rice variety in particular. Their application helps reduce the use of
chemical fertilizers while still maintaining the growth, development, yield, and grain
quality of purple rice. This contributes to the development of sustainable and
environmentally friendly agricultural practices.

2.3. Novel contributions of the dissertation

- Established a collection of 230 rhizobacterial isolates associated with rice and the
VHI1 purple rice variety, collected from rice-growing areas representing different
ecological conditions in Dak Lak province. These isolates were screened and evaluated
for their biological activities using standardized methods.

- Selected 7 potential Plant growth-promoting rhizobacterial strains for the VH1
purple rice and rice in Vietnam, including Stenotrophomonas maltophilia RDL1B41,
Pseudomonas aeruginosa RDLB49, Serratia nematodiphila RDLB73, Enterobacter mori
RDLB74, Pseudomonas aeruginosa RDLN43, Enterobacter mori RDLN105, and
Serratia marcescens RDLN186.

- Identified the rhizobacterial mixture (Stenotrophomonas maltophilia RDL1B41 +
Enterobacter mori RDLN105), which enables a 25 - 50% reduction in N and P,Os
fertilizers while increasing yield by up to 49.87% and improving protein, GABA, and
anthocyanin contents by 14.43% in VH1 purple rice compared with the control receiving
100% of the recommended chemical fertilizer.

3. APPLICATIONS/POTENTIAL APPLICATIONS IN PRACTICE, PROBLEMS
TOPIC NEEDS TO CONTINUE RESEARCH

- The dissertation established a reliable baseline dataset on rhizobacterial
communities associated with rice and the VH1 purple rice variety in Dak Lak province.
This represents a new research direction with significant scientific and practical value,
offering broad application potential in agricultural production. The results demonstrate
that several rhizobacterial strains not only promote growth, development, and yield of rice,
but also improve the quality of purple rice grains by enhancing key functional components
such as anthocyanin, GABA, and protein. These findings highlight the substantial potential
of rhizobacteria in the development of modern and sustainable agriculture.

- The research results provide a foundation for selecting and mass-producing
beneficial rhizobacteria to develop microbial inoculants for rice cultivation, especially for
the VHI purple rice variety. The application of these strains in production can help reduce

input costs, improve economic efficiency, and increase the commercial value and market



competitiveness of purple rice in both domestic and international markets.

- However, to enable large-scale application of the research findings, several further
studies are needed. These include: analyzing functional genes related to key biological
characteristics of the selected rhizobacterial strains; evaluating the biological effectiveness
of the strains across multiple growing seasons and ecological conditions to assess stability,
universality, and reliability; determining optimal dosage, cell density, and application timing
of rhizobacterial suspensions to achieve the highest growth and yield-promoting effects;
developing pilot models, refining application protocols, and assessing practical
effectiveness under production conditions; and developing multifunctional microbial
formulations based on the consortium Stenotrophomonas maltophilia RDL1B41 +
Enterobacter mori RDLN105, along with analyzing economic and environmental efficiency

to support purple rice production under biological and sustainable agricultural practices.
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