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1. Muc dich va @6i twong nghién ctru ciia luén an

Muc dich:

- Xac dinh da dang di truyén cua loai Cat sam tr6ng ta1 Viét Nam béng mot s chi
thi phan tur.

- Phan 1ap, tuyén chon mot s6 chung vi sinh vat tir viing 1& cdy Cat sam c6 kha
nang phan giai phosphate kho ti€u va phan giai chat hitu co phuc vu tao ché pham vi sinh
ban dia.

- Panh gia anh hudng ciia ché pham tir mot s6 ching vi sinh vét phéan lap téi sinh
treong loai Cat sam.

Doi twong nghién civu:

- Loai Cat sam - Nanhaia speciosa (Champ. ex Benth.) J.Compton & Schrire, 2019
phan bo & mot so tinh phia bac Vi¢t Nam.

- Vi sinh vét (vi nam) trong dat trong Cat sam.

2. Cac phuong phap nghién ctru da sir dung

Phuong phap nghién ciru hinh thai va giai phau loai Cat sam

Phuong phéap nghién ctru da dang di truyén bang ISSR va RAPD

Phuong phap phan 1ap, tuyén chon vi sinh vat, tao ché pham

Phuong phap tao ché pham vi sinh

Phuong phép nghién ciru anh huéng ché pham vi sinh trén loai Cat sam

Phuong phép xtr ly thong ké
3. Cic két qua chinh va két luan

3.1. Cdc két qud chinh

Pa dang hinh thai va di truyén ciia Cat sim:

- MAu thu tai Tan Yén c6 su khéac biét rd rét vé hinh thai so v&i mau tai Son Dong
va Loc Binh: s0 14 chét it hon, chop 14 va goc 14 ddc trung, mat d§ 16ng trén cudng 1a
khac biét. Hinh thai hoa it bién dong gilra cac quan thé, phan anh tinh 6n dinh di truyén
cua co quan sinh san.

- Phan tich da dang di truyén sir dung chi thi ISSR va RAPD cho théy ty 18 da hinh
cao (ISSR: 80,23%; RAPD: 95,7%), cho thay mirc d§ da dang di truyén phong phu.



- Phan nhom di truyén xac dinh mau Tan Yén tach biét 13, goi ¥ tiém ning st
dung lam ngudn nguyén liu lai tao giong.
Pa dang va tiém ning &ng dung ciia hé nim ré:
- Phan 1ap duoc 72 ching ndm thudc 6 chi tir dat ving ré cdy Cat sdm tai ba tinh
mién Bic, trong d6 chi Penicillium chiém wu thé.
- Xac dinh duoc tén khoa hoc ctia 10 chiing tiém nang bang giai trinh tw ving gene ITS.
- Nam ching (Tv-LHOP2, Tv-LHOP3, Tk-LHOP1, Ac-LHOP1, Pj-LHOP2) c6 kha
nang phan giai lan kho tan; cac chung khéac c6 kha nang phan giai cellulose, xylan, tinh
bot, protein va lipid ¢ cdc mirc d§ khac nhau.
Ung dung ché pham vi sinh:
- Xac dinh dugc diéu kién nudi cay toi wu dé san xuat bao tir va bao quan ché pham.
- Thtr nghiém ché pham vi sinh tai vuon wom va ngoai dong cho thay:
+ Cai thién dang ké chi tiéu sinh trudng (chiéu cao, sb 14, dudng kinh gbc)
tir 1,7-2 lan so voi doi ching.
+ Tang ham luong diép luc va hiéu suat huynh quang diép luc Fv/m.
+ Cai thién chat lugng dat (mun, N, P, pH), ning cao do phi va tinh bén
virng cua hé sinh thai dat.
3.2. Két ludn
Nghién ctru cho thay cdy Cat sim c6 muc do da dang di truyén va hinh théi cao,
dac biét mau thu tai Tan Yén c6 su phan tach di truyén rod rang, 1a nguén nguyén li¢u quy
cho chon giong va bao ton. HE ndm ré di kém cling rat phong phu, trong dé nhi€u chung
thé hi¢én ti€ém nang cao trong viéc phan giai phosphate va chat hitu co, m¢ ra kha nang
phat trién ché pham vi sinh vat ban dia hi¢u qua. Viéc ng dung céc ché pham nay da
ching minh tac dung tich cuc do6i véi sinh trudng ctiia cdy Cat sdm va cai thién do phi
nhiéu cua dat, gép phan phat trién canh tac bén virng va tang gia tri kinh té cho loai dugc

liéu nay.
T/M TAP THE HUONG DAN NGHIEN CUU SINH
(Ky va ghi ro ho tén) (Ky va ghi r6 ho tén)
\ W
PGS.TS. La Viét Hong Ong Xuan Phong



SUMMARY OF DOCTORAL THESIS

The author’s name: ONG XUAN PHONG

Thesis title: Study on Genetic Diversity and the Effects of Selected Microbial
Strains on the Growth of Nanhaia speciosa in Several Northern Provinces of Vietnam

Scientific branch of the thesis: Natural Science
Major: Plant Physiology Code: 9420112
The name of postgraduate training institution: Hanoi Pedagogical University N2
1. Thesis purpose and objectives
Objectives:

- To determine the genetic diversity of Nanhaia speciosa cultivated in Vietnam using
selected molecular markers.

- To isolate and select microbial strains from the rhizosphere of Nanhaia speciosa that
are capable of solubilizing insoluble phosphate and degrading organic matter, for the
development of indigenous microbial inoculants.

- To evaluate the effects of microbial inoculants derived from selected strains on the
growth of Nanhaia speciosa.

Research subjects:

- Nanhaia speciosa (Champ. ex Benth.) J. Compton & Schrire, 2019, distributed in
several northern provinces of Vietnam.

- Soil microorganisms (especially fungi) in the cultivation areas of Nanhaia speciosa.
2. Research methods
- Morphological and anatomical study methods of Nanhaia speciosa
- Genetic diversity analysis using ISSR and RAPD markers
- Isolation and selection of microbial strains
- Formulation of microbial inoculants
- Evaluation of the effects of microbial inoculants on Nanhaia speciosa
- Statistical analysis methods
3. Major results and conclusions
3.1. The major results
Morphological and genetic diversity of Nanhaia speciosa
- Samples collected from Tan Yén showed distinct morphological differences

compared to those from Son Pdng and Loc Binh, including a lower number of



leaflets, characteristic leaf apex and base shapes, and differences in trichome
density on petioles. In contrast, floral morphology showed little variation among
populations, reflecting the genetic stability of reproductive organs.

- Genetic diversity analysis using ISSR and RAPD markers revealed high levels of
polymorphism (ISSR: 80.23%; RAPD: 95.7%), indicating a rich genetic diversity.

- Genetic clustering clearly separated the Tan Yén samples from other populations,
suggesting their potential use as parental material in breeding programs.

Diversity and application potential of root-associated fungi

- A total of 72 fungal strains belonging to six genera were isolated from the
rhizosphere soil of Nanhaia speciosa in three northern provinces, with Penicillium
being the most dominant genus.

- Ten promising strains were identified to species level using ITS region
seguencing.

- Five strains (Tv-LHOP2, Tv-LHOP3, Tk-LHOP1, Ac-LHOP1, Pj-LHOP2)
demonstrated the ability to solubilize insoluble phosphate; other strains showed
varying abilities to degrade cellulose, xylan, starch, protein, and lipid.

Application of microbial inoculants

- Optimal culture and storage conditions for spore production and inoculant
formulation were determined.

- Nursery and field trials of the microbial inoculants showed that:

+ Growth parameters (height, number of leaves, stem diameter)
significantly improved, by 1.7-2 times compared to control.

+ Chlorophyll content and chlorophyll fluorescence efficiency (Fv/m)
increased.

+ Soil quality (humus, nitrogen, phosphorus content, and pH) improved,
enhancing soil fertility and ecosystem sustainability.

3.2. Conclusions

The study reveals that Nanhaia speciosa exhibits high levels of genetic and
morphological diversity, with the Tan Yén population showing clear genetic
differentiation making it a valuable genetic resource for breeding and conservation
efforts. The associated root fungal community is also highly diverse, with many isolates
demonstrating strong potential for solubilizing phosphate and degrading organic matter,
paving the way for the development of effective indigenous microbial inoculants.
Application of these inoculants has shown positive effects on the growth of Nanhaia



speciosa and improved soil fertility, contributing to sustainable cultivation practices and
enhancing the economic value of this medicinal plant.
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