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LOI CAM POAN

Téi xin cam doan dé tai nghién ciu trong ludn van nay la céng trinh
nghién cizu cua toi dira trén nhing tai lidu, sé liéu do chinh tdi tz tim hiéu va
nghién cizu. Chinh vi vdy, cac két qud nghién ciru ddm bdo trung thuc va
khach quan nhdt. Pong thoi, két qud nay chira ting xudt hién trong bdt ci
mét nghién cizu ndo. Cac so liéu, két qud néu trong ludn vén la trung thuc néu

sai t6i hoan chju trach nhiém truéc phap ludt.

Tac gia



LOI CAM ON

Hoan thanh ban luan van khoa hoc nay, em Xin gui 16i cam on sdu sic
t6i TS. Nguyén Thé Trang cuing tap thé khoa hoc Phong Céng nghé vat liéu
sinh hoc, Vién Cong nghé sinh hoc da tan tam hudng dan, chi day cho toi vé
chuyén mon, dong thoi dong vién, khich 1é va tao moi diéu kién thuan loi nhat

cho tdi trong suét thoi gian thuc hién luan van.

Cam on téi PGS.TS. Nguyén Vin Sinh cung nhém nghién cau Vién
Sinh thai va Tai nguyén sinh vat da cung cap mau dat cho qua trinh nghién

ctu.

Cam on t6i lanh dao Tram Quan trac va Phéan tich méi truong lao dong,
Vién Khoa hoc an toan va Vé sinh lao dong di cung cép co sé ha tang, trang
thiét bi gitp tdi thuc hién cac thi nghiém.

Véi tat ca sy tran trong va quy mén, em xin gui loi cam on chan thanh
nhit dén toan bd quy Thay cd trong Hoc vién Khoa hoc va Cong nghé, quy
Thay ¢6 va cac ban trong Vién Cong nghé sinh hoc di truyén dat nhiing kién
thirc quy bau, nhitng kinh nghiém trong nghién ciu cho em trong sudt qué
trinh hoc tap va thuc hanh nghién cau.

Cubi cuing, toi xin giri 1oi cam on chan thanh dén gia dinh va cac ban
hoc vién Lop Cao hoc Sinh hoc thuc nghiém khoa 2021 da ludn quan tam va

gitip d& tdi trong sudt qué trinh hoc tap ciing nhu hoan thién luan van.

TOi xin tran trong cam on./.
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MO DAU

Vi sinh vat ¢6 vai trd quan trong trong tuan hoan vét chét, ching ludn tham
gia vao qua trinh phan giai cac chit va chuyén hoa thanh cac hop chit co ich khac
gitip duy tri sy can bang trong ty nhién. Vi sinh vét dat 14 mot nhom cac sinh vat
bao gém cac vi khuan, xa khuan, nim, vi tao va dong vat nguyén sinh... Chi noi
riéng vi khudn ciing ¢ rat nhiéu loai nhu vi khuan hiéu khi, ky khi, tv dudng, di
dudng, vi khudn cb dinh photpho, ¢ dinh nito, giap phan huy chit thai va tao diéu
kién tot dé thue vat va céc loai sinh vat khac phat trién. Tinh dic thu cua ting hé
sinh thai thé hién & su thay ddi lién tuc cua nang lugng va vat chét, lién quan dén
cac chu trinh tudn hoan vat chat, ma cy thé ¢ day 1a cac nguyén t sinh hoc nhu
carbon, nito, luu huynh, photpho va cac nguyén to vi lugng khac nén trang thai can
bang clia cac hé sinh thai luon ludn bi pha v&. S6 luong cua vi sinh vat trong dét
phu thudc vao nhiéu yéu t6 nhu moi truong, nhiét do, do am, cac chat hitu co trong
dat ... Nhiét do tir 20 + 30 °C, 6 am ly tudng tir 70 + 80 % va c6 do thoang khi tét
duoc coi 1a thich hgp cho su phat trién ctia nhiéu loai vi sinh vat. Mic du kich thude
cta vi sinh vét rat nho nhung véi sé lugng 16n khoang 10° + 10° té bao/g dat dong
vai trd quan trong trong hé sinh théi. Vi sinh vat trong dat tham gia tich cuc vao qué
trinh phan giai cac hop chit hitu co cung cap chit dinh dudng cho thuc vat: ¢b dinh
nito khong khi thanh cac hop chit nito (NHs, NH4*) cung cip cho cay; tham gia
hinh thanh chit mun tao thtrc dn dy trit cho cay tréng va cAu tao nén ciu tuong cua
dat, phan giai phé thai hiru co ndng l1am nghiép, cong nghiép va dong vai tro quan
trong trong viéc bado v¢ mai trudng. Bén canh cac vi sinh vat gay bénh tham gia vao
viéc gay 6 nhiém moi truong thi cling c6 nhiéu vi sinh vat c6 kha ning ddi khang
v4i cac vi sinh vét gdy bénh hai cho cay trong [1].

Lan hai dai cudn - Paphiopedilum appletonianum (Gower) Rolfe) 1a loai
thue vat quy hiém nam trong danh muc 1A cua Nghi dinh s6 06/2019/ND-CP ngay
22 thang 01 nam 2019 cta Chinh pha vé quan Iy thuc vat rimg, dong vat rieng nguy
cap, quy, hiém va thuc thi cong udc vé budn ban qudc té cac loai dong vat, thuc vat
hoang da nguy cap [2]. Nhiém vu “Péanh gi4, diéu tra, d& xuat quy dinh, quy trinh
k¥ thuat bao ton va xay dung mé hinh bao ton, phat trién 02 loai lan nguy cap, quy,
hiém, c6 gié tri cao, duoc wu tién bao vé Lan hai chai (Paphiopedilum callosum
(Rchb.f.) Stein) va Lan hai cudn (Paphiopedilum oppletonianum (Gower) Rolfe) ¢
Viét Nam, mad s6 UQSNMT.01/21-23” do PGS.TS. Nguyén Vin Sinh va cong su
thuc hién, viéc nghién ctu vé méi truong sdng phil hop cua loai la can thiét 1am co



s khoa hoc cho cong tac bao ton lodi. Trong méi trudng dat sdng, thanh phan vi
sinh vat déng vai tro quan trong trong su sinh truéng va phat trién cua loai lan,
ching tham gia vao qué trinh phan giai cic chit hitu co tao nén mun va cac hop
chét can thiét lién quan dén cac chu trinh trao d6i chat, dong vai trd can bang trong
tirng hé sinh thai, thanh phan vi sinh vat cho phép danh gia diéu kién sinh thai moi
truong dat. Tir 14u, ché phdm phan bén vi sinh dd duoc sir dung dé khic phuc anh
huéng xu cua viée st dung phan bon hod hoc dén cay trong va giy 6 nhidm moi
truong an toan vai moi trudng sinh thai, viéc sir dung ché pham vi sinh vat phu hop
V6i xu hudng an toan cta nong nghiép hién nay. Viéc nghién ctru moi trudng séng
phu hop ciia loai Lan 1am co s& cho cong tac bao ton loai, ddng hanh tim kiém cac
chung vi sinh vat ban dia c6 hoat tinh sinh hoc nham dinh hudng phat trién cac ché

pham vi sinh tng dung 12 hét stc can thiét [3].
Muc tiéu co ban ciaa dé tai:
Pénh gia dugc mot sé nhém vi sinh vat tong sé trong miu dat khu vuc quan
thé Lan hai dai cudn ¢ mot sé tinh mién Trung. Phan lap va tuyén chon chung vi
khuan va xa khuan c6 kha nang sinh tong hop enzyme cellulase cao.
Noi dung nghién cwu:
- Panh gia cac mau dat thu dugc khu vuc c6 quan thé Lan.

- Xac dinh nhém vi khuan hiéu khi, ndm médc va xa khuan hitu ich trong mau
dat khu vuc c6 quan thé Lan cung cip dit liéu cho cong tac bao ton loai.

- Xac dinh nhém vi sinh vat c6 kha ning c¢6 dinh nito ty do, phan giai
cellulose, phan giai photpho va sinh tong hop Indole- 3- Acetic Acid trong
mau dat khu vuc c6 quan thé Lan.

- Phén 1ap mot sd chung vi khuan va xa khuan c6 kha ning sinh tong hop
enzym cellulase cao trong mau dat khu vuc c6 quéan thé Lan.

- Dinh danh ching vi khuén va xa khuén lva chon.
Co s& khoa hoc va tinh thye tién ciia dé tai: Nghién ctru vé moi truong
séng phi hop ciia loai Lan 14 co sé khoa hoc cho cong tac bao ton loai Lan.
Nhirng dong gop cua luan van:
- Cung cip co so dit liéu vé vi sinh vat trong mau dat khu vuc c¢6 quan thé
Lan.

- Tuyén chon chung vi sinh vat ¢6 hoat tinh sinh hoc nham dinh hudng phat

trién cac ché pham vi sinh tng dung.



Chuwong 1. TONG QUAN NGHIEN CUU

1.1. GIOI THIEU VE LOAI LAN HAI PAI CUON (Paphiopedilum
appletonianum) VA TINH HINH NGHIEN CUU VI SINH VAT TRONG PAT
CO HOAT TIiNH SINH HQC CHUC NANG

1.1.1. Giéi thiéu vé loai Lan hai dai cudn (Paphiopedilum appletonianum)

Pdng danh: Cypripedium appletonianum Gower; Paphiopedilum
ppletonianum var. poyntzianum (O’Brien) Pfitz.

Tén khac: Hai tdo, Lan hai apleton, Vé hai apleton, V& hai dai tring
Ho lan — Orchidaceae

Loai Lan hai dai c6 dic diém gom 4 + 6 14 x0e. Dang 14 thudn dai, kich
thude 15 + 25 X 2 + 4 cm, ¢6 cac khoang mau luc nhat va luc thAm & mdi bén. Cum
hoa dang manh vé&i cudng dai 20-50 cm va thudng c6 mot hoa don 1é. La bac hinh
mac, dai 1,5-2,1 cm, ria 1a cé 16ng. Nhirng bong hoa c6 duong kinh 6-10 cm, va cac
|4 dai bén ngoai hoi co 16ng. L& dai gan truc mau luc nhat v6i cac gan doc mau
tham hon, hinh trimg, kich thuéc 2,7 + 4,5 x 2 + 3,2 cm. Cac 14 dai khac cung mau,
hinh bau duyc, kich thuéc 2 + 3 x 1 + 1,5 cm. Canh hoa mau xanh & duéi, ¢4 nhiéu
d6m do thdm, nhat dan dén hong tia & trén, hinh thia, kich thuéc 4,4 + 58 x 1,2 +
1,8 cm. M&i mau ndu tia nhat, c6 gan sdu va mép mong, dai 3,6 + 4,6 cm. Nhi mau
vang, hinh trung rong, kich thudc 0,7 + 0,9 x 0,8 + 0,9 cm, bau dai tir 3 t&i 6 cm, o
I6ng.

Hinh 1.1. Lan hai dai cubén

(Anh cua nha sinh vat hoc Phing My Trung)



Loai Lan nay song trong rung nguyén sinh nhi¢t dé1 mua mua, moc thanh
dam nho trén dat nhi€éu mun & sudn dinh nui, dudi tdn rung nguyén sinh ram trén
nui da granit, & do cao 900 + 1.900 m. Loai hoa hiém nady phan bo rai rac ¢ cac khu

vuc ndi cao cua Viét Nam va nhiéu quoc gia trong khu vuc Dong Nam A.

Qua trinh phat trién cta loai Lan hai dai cudn phu thudc vao nhiéu yéu t6
nhu anh séng, nhiét dg, do am, chit luong dét... Loai Lan nay sinh san béng hat va
chdi.

Pay 1a loai hoa c¢6 mau sic rat dep, dugc wu chudéng. Tuy nhién, loai nay
dang c6 nguy co bi tuyét ching do viéc thu hai dé ban tréng 1am canh va mét moi
truong séng ty nhién. Loai Lan hai dai cudn di dugc ghi vao Sach Po Viét Nam voi
phan hang VU B1 + 2b, c, e va can co bién phap bao v¢€ moi truong séng tu nhién

cua loai, ngan chén viéc thu hai va budn ban trai phép [4].

1.1.2. Tinh hinh nghién citu vi sinh vét trong dat c6 hoat tinh sinh hoc
chire néing trén thé gioi

Viéc nghién ctru vi sinh vat trong dat va cac chirc ning sinh hoc ctia chung 13
rat quan trong dé phat trién nén nong nghiép bén viing. Véi toc do gia ting dan sd
nhanh chéng va bién doi khi hau toan cau hién nay, d tao ra nhiéu thach thirc cho
nganh ndéng nghiép va dit ra yéu cau cao ddi voi ning suét va hiéu suit san xuat. Vi
sinh vat trong dat co thé giup nang cao ning suit ciy trong, giam sy phu thudc vao
phan bon hoa hoc va thude trir sdu. Nghién ciru vé vi sinh vat trong dat c6 thé giup
phat trién cac bién phap canh tac mdi, giam thiéu tac dong tiéu cuc ciia nong nghiép
dén moi truong va dam bao an toan thuc pham. Ngoai ra, viéc nghién ciru vi sinh
vat dat cling giup giai quyét cac van dé lién quan dén bién d6i khi hau, nhu 1am ting
kha nang luu giit cacbon trong dét, giam thiéu phat thai nha kinh, ting stc chira cia
dat va dam bao su can béng sinh thai. Do d6, viéc nghién ctru vi sinh vat trong dat
1a hét strc san thiét dé phat trién nong nghiép bén viing va dam bao an toan thuc
phém trong tuong lai. Trong bo ré ctia thyc vat 1a mot hé sinh thai tuy nhé nhung vo
cung phtrc tap, udc tinh c6 hang chuc nghin loai vi sinh vat khac nhau. Tai day su
tuong tac gitra thuc vat, dat, vi sinh vat dién ra manh mé. Vi sinh vat dat trong vung
ré sir dung nhiing chét tiét ciia ciy 1a chét dinh dudng dong thoi cung cap chét dinh
dudng lai cho ciy trong thong qua qua trinh trao doi va phan giai chat. Nhiéu nha
khoa hoc dang tim hiéu vé cac loai vi sinh vat trong dat va chic ning cta ching
trong h¢ sinh thai. Két qua nghién ciru da cho thiy rang vi sinh vat trong dat déng

vai trd quan trong trong viéc bdo vé mdi trudng va hd trg su phat trién ctia thue vat.



Trong dét, vi khuan thudng co sb lugng 16n khoang 107 + 108 CFU/g, trong d6 vi
khuan hiéu khi c6 s luong gap 2 + 3 1an vi khudn ky khi. Vi sinh vat trong dat rat
da dang va c6 kha ning thich nghi cao dé dap tng tot cac diéu kién trong dit bang
cach san xudt cac enzyme va cac chit hitu co dé ting cudng qué trinh hap thy dinh
dudng, giai phong cac chat dinh dudng tir chit hitu co va chat khoang, ngoai ra vi
sinh vat con c6 thé tao ra céc mang sinh hoc dé bao vé tranh khoi cac tic nhan co
hai [5]; [6].

Ham luong phén trong dét ¢ thé gilp ta xac dinh mic do phat trién cua cay
trong va d6 da dang cua vi sinh vat trong dat. Phan 1a mot chat tw nhién can thiét
cho su tang trudng cua cay, ho trg vi sinh vat trong dat trong viéc trao ddi chat va
hd tro sy phat trién cta hé sinh thai. Tuy nhién, ham luong phan qua cao hodc qua
thap ciing c6 thé gdy tac dong xau dén vi sinh vat trong dat va sy phét trién cia ciy
trong. Vi vay, ham luong phan trong dat can kiém soat dé dam bao sy phat trién tot
nhat cta hé sinh thai. Trong trong trot, ham luong photpho trong dat thudng rat thap
va khdng thé dap tng nhu cau cua cay trong nén nguoi ta thuong bd sung thém
phan bén chira 1an, tuy nhién, cay trong chi c6 thé hap thu dugc mot phan nho
luong phan bon cung cap va phan 16n s& bi giir lai trong dat, phan Ion nay c6 thé bi
¢ dinh trong dat hoac co thé bj ria troi gay lang phi va 6 nhiém moéi truong. Bé
giam thiéu tinh trang nay, nguoi ta c6 thé s dung cac phuong phap nhu chia nho
luong phan bén va bon truc tiép vao ré cay dé giam luong phan bén bi riua troi,
ddng thoi co thé sir dung cac chat keo gilip gitt 14n trong dat hoac sir dung phan bon
hitu co va phan bén vi sinh 13 nhitng nguon phan bén cé thé giup ting cudng hoat
dong cua vi sinh vat trong dat, giup chuyén d6i phan 16n cac chat dinh dudng cd
dinh thanh dang tan va d& hap thu hon. C4c vi sinh vat phan giai 1an vira gip giam
duoc lwong phan 1an bon cho cay trdng, ddng thoi giai phong duoc ca lwong 1an tich
trir trong dat. Boi nhitng loi ich nhu vay, cac vi sinh vat phan giai 1an dugc nhiéu
nha nghién ctu quan tam, dong thoi nhiéu nudce trén thé gidi da san xuat ché pham
vi sinh theo nhiéu huéng, nhiéu cach thic khac nhau [7]; [8]; [9].

Céac chung nam thuoc loai Aspergillus; vi khuan thuoc loai Bacillus c6 kha
nang chuyén hoa photphat khé tan thanh dang dé hoa tan ¢ trong dat nho tiét ra cac
axit htru co nhu fomic, succinic, axetic, lactic, propionic va fumaric. Cac axit nay co
thé 1am giam pH va hoa tan photphat kho tan [10]; [11]; [12].

Vi sinh vat cé hoat tinh sinh hoc chitc ning 1a mot “canh tay” dic luc gidp
viéc bo sung phan bon vao dét dat hidu qua va bén viing. Cac loai vi sinh vat nay co

kha ning phan giai 1an bang cach san xuat cic enzyme phan huy phirc hop lan giup



cho cdy trong hap thu 1an tot hon. Vi sinh vat phan giai 14n thuong duoc tim thiy
trong dit va day bién, duoc tach ra va nhan giéng dé san xuat phan bén vi sinh. Cac
chung vi sinh vat phan giai 1an khac nhau c6 cac dac tinh va kha nang phan giai lan
khac nhau, do d6 can phai tim hiéu k¥ truéc khi lwa chon loai vi sinh vat phu hop
cho dat va cay trong cu thé. Nghién ctru cia Canada va Tay Ban Nha dd chung
minh tinh hiru ich ctia vi sinh vat phan giai lan, dac biét la chung P. striata va
Acenitobacter. Viéc st dung phan bon c6 chira vi sinh vat phan giai 1an thay cho
phan bén héa hoc khong chi gitip tiét kiém chi phi ma con giam tac dong tidu cuc
dén moi trudng va cai thién chat lugng san pham [12]; [13]; [14].

Hién nay céng nghé sinh hoc dang dwoc Gng dung rong rii trong san xuat
phan bén va cic san pham lién quan dén noéng nghiép. Diéu nay giup ting hicu qua
san xuat, giam chi phi va han ché tic dong xdu dén moi trudng. Nhidu quéc gia da
day manh nghién ciru va ing dung cong nghé nay dé phét trién nong nghiép bén
vitng va cai thién doi sdng cua nguoi dan ndng thon. Tuy nhién, viéc san xuét phin
bon vi sinh ciing phy thudc vao diéu kién tu nhién va kinh t& x4 hoi ctia mdi nude.
Mot s6 nudc co didu kién thuan loi dé phat trién cong nghiép san xuat phan bon vi
sinh voi qui md cong nghiép, trong khi d6, mot sé nude khac chi co thé san xuat
phan bon vi sinh trén cap d6 gia dinh hoic nho hon, van dé quan trong 13 viéc san
xuat phan bén vi sinh va cac san pham lién quan dén ndng nghiép phai duoc thyuc
hién theo huéng tién cho ngudi sir dung va cho hiéu qua kinh té cao nhat. Ngoai ra,
cac san pham nay ciing phai dam bao an toan cho ngudi st dung va bao vé moi
truong [15]; [16]; [17].

1.1.3. Tinh hinh nghién cu vi sinh vt trong dat c6 hoat tinh sinh hec
chirec nang tai Viét Nam

Tinh hinh nghién ciru vé vi sinh vat trong dat ¢ hoat tinh sinh hoc chirc ning
tai Viét Nam dang phat trién va dugc tip trung vao nhiéu linh vuc khac nhau, bao
g@)m san xuat nong nghi¢p, bao vé moi truong, va dia chat hoc. Nhiéu nha khoa hoc
dang tim hiéu vé sy tic dong cua vi sinh vat trong dat va chirc niang cua ching doi
v6i hé sinh thai tai Viét Nam. Két qua nghién ctru cho thay rang vi sinh vt trong
dat co hoat tinh sinh hoc chirc niang 1a mét phan quan trong ciia hé thong sinh thai
tai Viét Nam va c6 thé dong vai tro trong viéc hd tro sy phat trién néng nghiép va
bao vé méi trudng. VGi muc tiéu phat trién néng nghiép sinh thai bén viing va dé
dap ng nhu cau cia ngudi s dung, ciing nhu trén thé gigi thi tai Viét Nam co
nhiéu dé tai nghién ctiru vé vi sinh vat c6 hoat tinh sinh hoc chirc ning. Cuy thé la kha
nang phan giai 1an kho tan ciing nhu ¢6 dinh dam va sinh chét sinh tong hop IAA.



Cac nghién ctu dya vao cac phuong phap phan loai vi khuan va phan loai nim méc
d3 phan loai va dinh danh duogc 05 chang vi sinh vat sir dung cho san xuat phan bon
vi sinh vt chirc ning cho cy ca phé: 03 chung vi khuan ¢ dinh nito 13 Azotobacter
chroococum Ab-CF 7.2, Acetobacter diazotrophicus Ac-CF 2.2 va Azospirillum
brasilense As-CF1.5; 01 chung vi khuan phan giai lan Ia Bacillus subtilis VL-CF7.3
va 1 chung nAim méc phan giai 1an 1a Aspergilus tubingenis ML-CF1.3. T4t ca céc
chang vi sinh vat dugc tuyén chon déu thuéc nhém vi sinh vat an toan sinh hoc cap
1 theo qui dinh cua cong dong Chau Au. Két qua nghién ciu cho thay ca 5 chung c6
tén phan loai nhu trén déu cd thé ung dung vao viéc san xuat ché pham phan vi sinh
cho cay trong [18]; [19]; [20]; [21]; [22].

V& hoat tinh phan giai 1an, c6 nghién ctu va st dung vi sinh vat phan giai 1an
cua Pham Bich Hién va cong su. Két qua danh gia cho thay hoat tinh sinh hoc cua 1
s6 chung Bacillus phan giai 1an nhu sau: chung vi sinh vat BO7 tao dudng kinh vong
phan giai 1an thap nhat (14 mm), ham luwong lan tan 1a 26,5 (mg/lit); chung BO4 tao
duong kinh vong phan giai 1an cao nhat (20 mm), ham lwong 1an tan 1én téi 39,3
mg/lit. Ngoai kha nang phan giai 1&n, cac chung vi sinh vat nghién ctu con co hoat
tinh sinh téng hop 1AA: chung B07 130,0 ug/ml, B04 228,0 ug/ml, B17 69,0 ug/ml,
B19 125,0 ug/ml cho kha ning khang khuan tao vong d6i khang vi khuan héo xanh
c6 duong Kinh lan luot 12 6,0; 12,0 va 13,0 (mm). Sau d6 cac chung vi sinh vat duoc
nhan 1én theo phuong phap 1én men chim, ché tao chat mang va phdi tron tao ra ché
pham, phan hitu co vi sinh vat phan giai 1an dé hoan thién ché pham phan giai lan tur
hdn hop 3 chung Bacillus. Ché pham di dugc kiém tra chat luong sau d6 dua vao
san xuat tai cac doanh nghiép [20].

Trong nghién ciu tuyén chon chung Bacillus, cac nghién ctu da tim duoc
chung B. subtilis B16 ¢6 hoat tinh dbi khang véi vi khuan gay bénh héo xanh cho
cay khoai tay cao, dudng kinh vong wc ché vi khuan ciia chung B. subtilis B16 13 22
mm cho thay kha niang khang khuan caa ching nay kha cao; ngoai ra thi chung B16
con ¢6 kha ning san xuat hoat chat kich thich sinh truéng thyuc vat, cu thé thi ham
luong TAA tho thu duoc 1a 133 pg/ml. Ngoai kha ning phan gii lan va ¢ dinh dam
thi vi sinh vat con c6 kha ning tong hop mot sé chat khang céc loai nam va sau
bénh. Tir 20 mau ré, canh cay cam thu thap ¢ Ham Yén - Tuyén Quang, da tuyén
chon dugc 40 chung xa khuan. Trong sé 40 chung phan lap duoc c6: 30% xa khuan
khang vi khuan Staphylococcus aureus, 12,5% khang Pseudomonas aeruginosa,
2,5% khang Bacisllus subtilis. Tir d6 tién hanh chon dugc 2 chung R12-4 va C12 ¢6
hoat tinh khang vi khuan va ndm cao. Vi chang R12-4 ¢6 tao vong khang khuan



vé6i vi khuan kiém dinh S. aureus, P. aeruginosa lan luot 1a 18 va 24 mm; chang
C12 tao vong khang nim véi ndm kiém dinh Collectrichum trumcatum, F.
oxysporum, Fusarium udum, Geotrichum candidum lan luot 1a 20; 14; 12; 22 mm.
Phan loai cho két qua 2 chung déu thudc chi Streptomyces. Dya trén phan tich dic
diém sinh hoc va trinh ty gen 16S rRNa chung C12 thudc lodi Streptomyces
angustmycetius, dugc dinh danh la Streptomyces angustmycetius C12 va ching
R12-4 thudc loai Streptomyces prasinopilosus, dugc dinh danh la Streptomyces
prasinopilosus R12-4 [23]; [24].

Véi nghién ctiu vé vi sinh vat trén dat trong ngd ngoai thanh Ha Noi, cac tac
gia da phan lap duoc 100 chung vi sinh vat c6 hoat tinh phén giai 1an khé tan. Trong
d6 c¢6 52 % phan giai yéu, 45 % phan giai trung binh va chi ¢6 3 % c6 kha ning
chuyén hoa tét. Ba chiung manh nhat ¢ kha ning chuyén hoa duoc trén 41 % quing
photphorit. Cac nghién ctu trén nim di tim thay chang Aspergillus awamori
Nakazawa MN1 véi kha nang phan giai 1an cao. Két qua nghién ciru ciing cho thay
KNOs, NaNO3 va (NH4)2SO2 1a nhitng ngudn nito tét nhit cho méi trudng sinh
truong cta chung MN1, dong thoi tao kha niang phéan giai 1an tét nhat. Dé lya chon
thanh céng cac chung vi sinh vat ding dé san xuit phan bén vi sinh, céc tac gia rat
quan tim dén tac dong cua nhiét do, pH, toc do lic ... 1én sinh truéng va hoat tinh
cua ching. Céc yéu té nay anh hudng dén kha ning phat trién va san xuét cac hoat
chat cua vi sinh vat, do d6 viéc kiém soat cac yéu tb nay la rat quan trong dé dat
duoc san pham phan bon vi sinh tot nhat. [23].

Ngoai cac danh gia vé hoat tinh sinh hoc cua vi sinh vat trong dat thi hién
nay ciling c6 cac danh gia vé cac yéu td anh huong dén mat do cua vi sinh vt trong
dat cay trong. Pién hinh nhu tai dat trong ngd Ha Noi, theo ting giai doan sinh
truong phét trién cua cay ngd thi mat do vi sinh vat chuyén héa hydratcacbon c6 sy
bién dong [25].

1.2. MOT SO NHOM VI SINH VAT TRONG PAT CO HOAT TINH SINH
HQC CHUC NANG

1.2.1. Nhém vi sinh vt c6 dinh nito

Nhom vi khuan cé dinh nito 1a mot nhém vi khuan cé kha nang ¢6 dinh nito
trong dat va cung cap cho cac té bao cua thuc vat. Vi khuan nay co thé ton tai nhu
mot vi sinh vat doc 1ap hoic hop tac véi cac té bao thuc vat. Cac vi khuan cé dinh
nito ¢6 thé gitp giam su phu thudc caa cay trong vao cac nguon nito nhan tao thay
thé bang ngudn nito ty nhién cho céc té bao cay, gitip cdy sinh truong va phat trién



t6t hon. Viéc str dung cac vi khuan cé dinh nito trong quan 1y dat va canh tac nong
nghiép c6 thé gip giam sy phu thudc vao phan bén hda hoc va ting stc dé& khang
tu nhién cua cdy trong moi trudng séng. Vi khuan Clostridium 13 mét trong nhing
loai vi khuén ¢ dinh nito phan tir dién hinh, trong d6 Clostridium pasteurianum la
loai ¢6 dinh dam cao nhat voi kha ning ¢b dinh 5 = 10 mg nito khi str dung hét 1g
cacbon. Ngoai ra, nhém vi khuan cb dinh nito tu do hiéu khi ciing gém céc chi
Beijerinskia spp. va Azotobacter spp. [26]; [27]; [28].

- Nhom vi khuan thudc chi Beijerinskia spp. 1a vi khuan hiéu khi c6 kha
nang ¢ dinh nito nhd viée chuyén doi khi nito trong khong khi thanh cac hop chat
dé dang hip thu dugc cho cdy trong. Chung ciing c¢6 thé sinh tong hop cac chit kich
thich sinh trudong gitp cdy trong phat trién tot hon va dat ning suit cao hon. Vi
khuan Beijerinskia spp. c6 thé phat trién tot trong moi truong pH 3 va nhiét do tir 16
+ 37 °C. Chung khong sinh bao tur, chiu duwgc moi truong chua cao. Tuy nhién, sau
3 ngay nuoi céy trén moi truong vé dam, co thé xuit hién khuan lac nhéy, 16i. Piéu
nay can dugc cha ¥ dé dam bao chat lugng san pham. Ngoai kha ning cb dinh nito
ching con cé kha ning tong hop céc chat kich thich sinh trueang cho cay trdng.

- Azotobacter spp. 1a loai vi khuan c6 kich thuéc trung binh, khong sinh
bao tir va c6 thé phat trién trong dicu kién ky khi. Pay 1a vi khudn Gram am va
thuong duge phat hién trong dat. Khi nudi cay trong méi trudng dic, Azotobacter
spp. ¢6 mau hong hoidc nau den va sinh sic t6 hinh quang mau vang lyc hodc lam
luc. Azotobacter spp. c6 thé phat trién tét trong diéu kién pH tir 4,5 + 9, nhung qua
trinh ¢b dinh nito chi dugc thuc hién trong khoang pH 5,5 + 7,2, nhiét do thich hop
cho su phat trién ctia chiing tir 26 + 30 °C. Viéc phat trién ciia Azotobacter spp. phu
thudc vao d6 4m va ham luong cac nguyén t6 khoang trong dat. Mot s6 loai tuyén
chon ctia Azotobacter spp. c6 kha ning cb dinh 1én dén 30 mg nito trén 1g dinh
dudng cacbon [26]; [27]; [28]; [29].

1.2.2. Nhdm vi sinh vat phan giai cellulose

Cellulose hop chat polysaccarit cao phan tir rt bén viing, cdu tao boi nhiéu
gbc glucoza, lién két v6i nhau nho day ndi B 1,4 - glucozit, c6 céng thirc cau tao 1a
(CsH100s)n. Hé théng enzyme phan giai cellulose do vi sinh vat cung cap thuong rat
cham va khong thé phan hay hoan toan cellulose trong sinh khi, diéu nay 1a do
cellulose 1a mot polymer kha phuc tap va khé bi phan hay. Ngoai ra, mot s6 té bao
vi sinh vat c6 thé khdng du enzyme phan giai hoic khéng cé kha ning tiép can
cellulose trén bé mat sinh khéi dan dén viéc qué trinh phan huy cellulose bi gian
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doan hoic khéng hoan toan. Trong tu nhién mot ntra hop chat cacbon trong sinh
khéi trén mat dat 1a cellulose, nén khi cellulose khong dugc phan hiy hoan toan né
s& trg thanh mot thanh phan chinh trong c&c chét hitu co khong tan trong nudc 1am
kéo dai thoi gian tai sinh dat, gay anh hudng dén su phat trién cua cay trong. Nhém
vi sinh vat phan giai cellulose co6 vai tro quan trong trong quéa trinh phan hay sinh
hoc va tai ché chat hiru co trong ty nhién, dong vai trd quan trong trong chu trinh
cacbon. Ngoai ra, chung cling dugc s dung trong cac ung dung céng nghiép nhu
san xuat gidy va san xuit nang luong sinh hoc tir tao bién va rom kho [30]; [31];
[32].

Vi sinh vat phan giai cellulose bao gom vi khuan, nAm va déng vat, ching
san xuat ra cellulase 12 mot loai enzyme c6 kha niang phan giai cellulose thanh cac
don vi duong don gian. Trong tu nhién, cellulase dong vai trd quan trong trong qué
trinh phan hay sinh hoc va tai ché chat hitu co. Trong nganh céng nghiép, enzyme
cellulase dugc st dung rong réi trong san xuat gidy, san xuat thirc 3n gia suc, san
Xuit bia ruou, san xuat dudng va san xuit nang luong sinh hoc. Cellulase duoc chia
thanh céc loai khac nhau tuy thudc vao cach ching tac dong va phéan hay cellulose.
Cac loai cellulase chinh bao gom endoglucanase, exoglucanase va B-glucosidase.
Endoglucanase cit dut lién két glycosidic trong mach cellulose, exoglucanase cit
dut cac dau cudi cua mach cellulose, va p-glucosidase phan giai cac don vi dudng
cellulose thanh duong don gian. Cellulase cling dugc st dung trong cac trng dung
sinh hoc, nhu trong viéc phan tich cac mau sinh hoc hoic dé cai thién chirc ning
tiéu hoa cua dong vat an co [30]; [31]; [32].

Xa khuan 12 mot nhém vi khuan dic biét trong qué trinh phan giai cellulose,
phan 16n xa khuan 1a Gram duong, hiéu khi, hoai sinh, c6 ciu tao dic trung boi su
phan nhanh. Chlng c6 kha ning san Xxuit cic enzyme cellulase dé phan huy
cellulose thanh glucose va cac duong oligosaccharide. Bén canh d6, xa khuan con
c6 kha nang san xuat cac chat wc ché sinh truong vi khuan khéc, gidp ching chiém
vu thé trong qué trinh phan giai cellulose trong moi trudng. Mot sé xa khuan cé kha
nang phan giai cellulose la céc loai thudc chi Streptomyces, Nocardia, Actinomyces,

Proactinomyces, Thermoactinomyces...

C6 rét nhiéu loai nam c6 kha ning phan giai cellulose cao, dién hinh la céc
loai Trichoderma reesei, Aspergillus niger, Fusarium solani, Penicillium
pinophinum, Sporotrium pulverlentum. Chling phan hay xac cua thuc vat trong dat
va gilp chuyén héa mot luong hiru co khong 16 trong dat. Ching thuong phan hay
cellulose khi nhiét d6 cao tir 20 + 30 °C, khoang pH 3,5 + 6,6. Cac vi khuan Ky Khi
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wa 4m va wa nong thuong phan huay cellulose bing cach san xuat cellulase dé thuy
phan cellulose thanh cac duong don nhu glucoza, maltoza, saccaroza. Cac duong
nay sau d6 duoc st dung nhu ngudn cung cip ning luong cho qua trinh trao doi
chat va phat trién cua vi khuan. Ngoai ra, cac vi khuan nay thuong ciing san xuat
cac enzyme khac nhu hemicellulase va ligninase dé phan hay cac thanh phan khac
trong té bao thuc vat [30]; [31]; [32]

1.2.3. Nhom vi sinh vat phan giai photpho

Photpho (P) 1a mét trong cac nguyén té dinh dudng can thiét cho sy phat
trién cua cdy trong. N6 1a thanh phan chinh caa ATP (adenosine triphosphate) - mot
phan ttr ning lugng co ban cung cip ning luong cho cac qua trinh sinh trudong va
phat trién cua cay. Tuy nhién, hiéu suit st dung photpho bai cay trong rat thap, chi
khoang 25 %, nghia 13 hau hét luong photpho trong dat khong dugc sir dung. Diéu
nay 14 do photpho trong dat thudng ton tai dudi dang cac hop chat kho hap thy nhu
Ca-P, Fe-P, Al-P, Mn-P... Cac hop chat nay khéng d& dang bi thuy phan dé tao ra
dang photpho c6 thé hap thu bai cy trong. Lwong du trix photpho trong dit dao
dong tir 0,025 + 0,3 % P,0s, tuy nhién, chi c6 mot phan nho caa nd co thé dugc st
dung boi cdy trong. Thanh phan photpho d& tan va khé tan trong dat duoc quyét
dinh béi nhiéu yéu té nhu tinh chat dat, thanh phan co gi6i, ham luong chat hiru co,
pH dét, nhiét 46 va d6 am... dé cai thién hiéu qua sir dung photpho, nguoi ta co thé
4p dung cac bién phap nhu bén phan chira photpho hoa tan (dwgc cung cap dudi
dang P20s), str dung cac chat hoat dong vi sinh cd kha ning giai phéng photpho tir
dat, sir dung céc ky thuat canh tac nhu cdy tréng xen canh, chuyén ddi cay trong.. .
[26].

Vi sinh vat phan giai photpho - vi sinh vat chuyén héa lan duoc coi 1a mot
trong nhitng yéu t6 quan trong trong hé sinh thai. Vi sinh vat chuyén héa lan va
khoang hoa lan hiru co thuong c6 kha ning san xuat enzyme phosphatase, gidp
phan hay cac hop chét 1an hitu co va vo co trong dat. Ngoai ra, chiing ciing c¢6 kha
nang tao ra cac chat hitu co c6 chira 1an, gilp cung cap ngudn lan dé hap thu cho
cay trong. Nho su phan giai cia cac vi sinh vat nay ma phét pho co thé duoc tai tao
va sir dung lai trong qué trinh trong trot. Nam 1911, J. Stoklasa d cay vi khuan B.
mycoides, B. subtilis, Proteus vulgaris trén méi truong c6 axit nucleic lam ngudn P
va N duy nhit va cho két qua lugng 1an duoc phan giai la 23,3; 37,7 va 42,0 %.
Pén nam 1952, Menkina da phan 14p tir hai loai vi khuan Bacillus megaterium var.
phosphaticum, Serrtia carroller c6 kha ning vo co hoa hop chét lan [33].
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Vi sinh vat phan giai hop chit 1an thudc nhiéu nhém, nhiéu loai khac nhau,
cd thé chiém khoang 10 + 15% hé vi sinh vat dat. Vi khuan phan giai nhitng hop
chat 1an vo co kho tan thuong gap gom cac gidng: Pseudomonas (Ps. denitrificans),
Alcaligenes (A. faecalis), Achromobacter (A. delicatulus), Agrobacterium (A.
radiobacter), Aerobacter (A. aerogenes), Escherichia (E. freundi), Brevibacterium,
Micrococcus, Flavobacterium (F. aurantiacus), Chlorobacterium (Chl.
denitrificans), Mycobacterium (M. cyaneum), Sarcina (S. flava), Bacillus
megaterium var. phosphaticum va mot sé6 Pseudomonas. Nguoi ta dd ung dung
ching 1am ché pham phan bon sinh hoc. Ngoai ra, khoang 20% xa khuan nhu
Actinomyces sp., Micromonospora sp., Streptomyces sp. clng Vv&i nam nhu
Penicillium, Aspergillus, Rhizopus, Sclerotium ciing c¢6 kha ning hoa tan hop chat
lan kho tan [34]; [35].

Cdc diéu kién danh hwong téi khd ndang phan giai 1an cia vi sinh vat:
Do pH: ¢ pH < 6,5, cac ion PO+ phan ¢ng véi nhdm va sit, & pH > 7,5 cac
ion PO4% phan tng véi canxi va magie dé tao thanh cac hop chit it hoa tan [35].

Nhiét do 1a mét trong nhitng yéu té quan trong anh huong dén qua trinh phan
giai 1an. Tuy nhién, cac chung vi sinh vat c6 thé c6 su khac biét trong khoang nhiét
d6 thich hop t6i wu. Vi vay, khi @ng dung vi sinh vat dé cai thién chat luong dat va
nang suit cay trong, can phai xac dinh rd chang vi sinh vat can sir dung, diéu kién
moi trudng thich hop cho chiing phat trién va hoat dong hiéu qua. Nhin chung nhiét
d6 téi uu khoang 20 + 40 °C [35].

Hop chit hiru co cung cip ning luong cho qua trinh sinh truéng va phat trién
cua vi sinh vat, dong thoi ciing giup ting kha ning phan giai cac chat dinh dudng.
Céc chat hitu co nhu dudng, chat béo, protein, axit amin déu cd thé ting cuong kha
nang phan giai cua vi sinh vat [35].

Do am: vi sinh vat phan giai photpho thuong phat trién tét & do am trung
binh dén cao. Tuy nhién, 46 am qua cao ciing c6 thé anh huéng dén qua trinh nay
boi Vi n6 c6 thé din dén tinh trang ngap Ung, thiéu oxy va anh huéng dén hoat dong
cua vi sinh vat [35].

1.2.4. Nhém vi sinh vt sinh téng hep Indole- 3- Acetic Acid

Indole-3-Acetic Acid (IAA) la moét loai hormone thuoc nhdém auxin, git vai
trd quan trong trong su phat trién cua cay trong. IAA dugc tong hop trong cac md
cua thyc vat va cd tac dung gitip tang truong cac mo va té bao. N6 ciing c6 kha
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ning diéu chinh cac quéa trinh sinh hoc cua cay, bao gdm qué trinh phat trién ré va
phan nhanh giup ting kha ning hip thu chat dinh dudng, ting sy chiu nhiét va
khang bénh cua cay trong. Ngoai ra, IAA ciing c6 tic dung ngin chin hién tuong
sinh Iy cua 14, giGp cay tap trung vao su phat trién cua ré, than va hoa. Tuy nhién,
viéc sir dung IAA céin duoc thuc hién can than va dung lidu lugng dé tranh anh
huong dén stc khoe cua cay trong va méi truong. CO nhiéu loai vi sinh vat c6 kha
ning sinh t6ng hop IAA, trong sé d6 phai ké dén cac dong vi khuan thudc chung
Azospirilium, Pseudomonas, Rhizobium, Xanthomonas, ... bén canh d6 thi thi nAm
Trichoderma va Aspergillus ciing duoc xac dinh ¢ kha niang sinh tong hop IAA
gilp kich thich su tiang truéng cua cay trong. Nam 2017, Tran Bao Tram va cong sy
d3 phan 1ap va tuyén chon duoc 1 chung vi khuan thudc loai Kluyvera cryorescens
cho ham luwong sinh tong hop IAA cao, dat 97,7 pg/mL. Nam 2020, Nguyén Thi
Thu Lién va cong su di co nhitng nghién ctu vé kha nang sinh chat diéu hoa sinh
truong 1AA & mot sé chung vi khuan lam dang soi nhu: Anabaena, Arthrospira,
Dolichospermum, Lyngbya, Nostoc va Oscillatoria [36]; [37].

1.3. VAI TRO CUA VI SINH VAT TRONG PAT CO HOAT TINH SINH
HQC CHU'C NANG

1.3.1. Vai tro ciia nhom chiing vi sinh vat cé dinh nito

Noble Hiltner 14 nguoi dau tién tai Dac san xuat phan bon vi sinh tng dung co ché
cb dinh dam sinh hoc va duoc dat tén 1a Nitragen. Viéc tng dung vi sinh vét ¢b dinh nito
trong san xuat phan bon da dwoc nghién ciu va phét trién rat nhidu trong nhitng nim qua.
Céc loai phan bon vi sinh vat ¢ dinh nito gitp ting ning suat va chét luong cdy trong, dong
thoi con giam thiéu tac dong Xau cua viéc sir dung phan bon hda hoc dén méi trudng. Viec
phét trién cac chung vi sinh vat ¢6 ich khac ciing 1d mot hudng di mai trong nghién ciu va
san xuat phan bon vi sinh vat ¢ dinh nito dé cai thién hiéu qua va do bén caa san pham.

Ché pham Azotobacter 1a mat loai phan bon vi sinh hoc duoc st dung dé cung cap
nito cho cay trong. Azotobacter 1a mét loai vi khuan ¢ dinh nito i do trong khong khi va
chuyén héa nito khi thianh dang nito hitu co, ¢6 san cho cay trong sir dung. Vi khuan
Azotobacter ciing c6 kha ning san xuat cac hormone thyc vat nhu B1, gibberellin va
cytokinin, gitip kich thich ting truong va phét trién cua cay trong.

Tai Viét Nam, nam 1987, phan Nitragin trén nén dat mang than bun di duoc cong bd
hoan thién danh dau mot budc phét trién lon trong viéc san xuat phan bon vi sinh sau hon 20

nam nghién ciru. Tir c&¢ nghién ciu néi trén ta co thé dua ra két luan rang : vi sinh vat ¢b
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dinh dam ¢6 vai trd rat quan trong trong viéc phét trién ndng nghiép dé huong téi muc tiéu
phét trién nén sinh thai néng nghiép bén viing. Vai trd cua vi sinh vat ¢ dinh nito trong dat
gitip phan hity cac x&c chat cia dong thuc vat, chuyén héa dam hiru co thanh dang c6 ich
cho thuc vat, cung cap ngudn dinh dudng cho hé vi sinh vat dat va tao vong khép kin tuan
hoan nito trong tu nhién [5]; [19]; [21].

1.3.2. Vai tro caa nhém vi sinh vat phan giai cellulose

Vi sinh vat c6 kha nang tiét ra nhiéu loai enzyme ngoai bao dé cé thé thuc
hién phan giai cellulose méot cach hiéu qua nhat. Phan giai cellulose co ban la qua
trinh sinh hoc duoc thuc hién bai cac enzyme cellulaza — n6 dong vai tro quan trong
trong phan ung thiy phan cau néi B-1,4 giita hai phan tir glucose ciu tao nén
cellulose. Trong ty nhién, vi sinh vat phan giai cellulose gitip mdi trudng dat xir Iy
mét lwong 16n xac dong thuc vat gilp cung cap ngudn nguyén liéu chinh cho qua
trinh tao mun gitp cai thién cau tric cua dat va gilp tang kha nang giit nuéc va chat
dinh dudng. Ngoai ra viéc phan giai cellulose gitp bd sung ngudn cacbon d& hap
thu cho hé vi sinh vat dat [5]; [30]; [33].

1.3.3. Vai tro cia nhém vi sinh vat phan giai photpho

Nhom vi sinh vat phan giai photpho cd vai trd rat quan trong trong viéc cung
cap photpho cho cay trong. Ching c6 kha niang chuyén hda hop chét photpho kho
tan thanh dang d& tiéu cho cay trdng st dung. Vi sinh vt tiét ra enzyme phan giai
photpho, cac hop chat photpho kho tan trong dat s& bi phan giai thanh cac dang don
gian hon nhu PO4% gilip cay trong dé dang hap thu va s dung. Ngoai ra, vi sinh vat
phan giai photpho con gilp giam thiéu tac dong cua phan bon trén moi truong. Khi
str dung phan bén cé chira photpho, mot phan photpho s& khong dugc cdy trong hap
thu va s& ton tai trong dét, lugng photpho qua 16n co thé gay 6 nhiém mai truong va
anh huong dén su sinh truong va phat trién cua cay trong. Vi sinh vat phan giai
photpho ¢6 kha ning hip thu cac hop chit photpho du thira trong dat, gilp giam
thiéu tac dong ctia phan bon 1én méi trudng. Vi sinh vat phan giai photpho dong vai
tro trong viéc duy tri do bén cua dat va cung cip dinh dudng cho cay trong mot cach
hi¢u qua hon [25], [33].
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1.3.4. Vai tro ciia nhém vi sinh vat sinh tong hep Indole- 3- Acetic Acid

Nhom vi sinh vat c6 kha ning sinh tong hop IAA nhu chat chuyén héa thi
cap gilp tham gia vao quéa trinh hip thu dinh dudng cho cay, c6 vai trd quan trong
d6i véi sy sinh truéng va ning suit cua cdy trong. Nhém vi sinh vat sinh tong hop
Indole-3-Acetic Acid (IAA) c6 vai tro quan trong trong ting trudng va phat trién
cua cay trong. IAA 1a mot loai hormone thyuc vt ty nhién, dwoc san xuat bai vi sinh
vat va tac dong dén qua trinh sinh truong cua cay. Céc vi sinh vat nay c6 kha ning
san xuat IAA - mot chat diéu hoa sinh hoc, giup kich thich qua trinh ting trueéng cua
cay trong bang cach thay d6i cac diéu kién nhat dinh nhu tinh thdm loc, ting tinh
tham nudc, giam ap luc thanh té bao va tang tong hop thanh té bao. Ngoai ra, IAA
con c6 thé ngan chan va tri hodn hién tuong sinh ly cua 14, thac day su ra hoa, tao
qua. Do d6, sir dung cac chung vi sinh vat sinh tong hop 1AA c6 thé giup ting hiéu
qua san xuat cay trong va cai thién chat lugng san pham, dong thoi giam thiéu st

dung phan bdn héa hoc va thubce trir sau [24].
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CHUONG 2. POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CU'U
2.1.1. C4c miu nghién ctru
Téng s6 va vi tri cAc mau dét thu duge nhu sau:
% Mau thu thdp nam 2021: véi 29 mdu

1/ MAu dit duoc thu ¢ gde cdy lan thudc huyén Lao Bao (Quang Trj - QT):

- Tuyén khéo sat: gdbm 03 mau dit cay 1, ciy 2 va cdy 3 duoc ky hiéu sau:
QTO1 (thu tai gbc cay 1), QTO02 (thu tai gbc cay 2), QTO03 (thu tai gbc cay 3).

2/ Mau dat duogc thu ¢ gbe cay lan thude Khu Bao ton loai va sinh canh Voi,
Nong Son (Quang Nam - QN):

- Tuyén khao sat: Tuyén bo két, gom 08 mau dat dugc ky hiéu mau sau: B6
két - bk (QNbK tir 01 + 08) thu tai gdc cay & 563 m.

- Tuyén khao sat: Khe nudc vang, gom 08 mau dat duoc Ky hiéu mau sau:
Nudc vang - nv (QNnv tir 01 + 08) thu tai gbc cay ¢ 172 m.

- Tuyén khao sét: Tuyén Ban cd, gom 02 mau dat duoc ky hiéu mau sau: Ban
co - be (QNbc tir 01 + 02) quan thé chi moc trén 1 khéi da 16n & 330 m.

- Tuyén khao séat: Tuyén Ban cd, gom 02 mau dat duoc ky hiéu mau sau: Ban
co - be (QNbc tir 03 + 04) quan thé chi moc trén 1 khéi da 16n ¢ 307 m.

3/ Mau dat duoc thu ¢ gdc cdy lan thudc Khu Rimg dic dung Ba Na-Nui
Chutia, Pa Nang - BN:

- Tuyén khao sat: Ba Na km 16, gdm 01 mau dat duoc ky hiéu mau sau: Ba
Na - bn (BNbn01) thu tai goc cay ¢ 1.030 m.

- Tuyén khao sat: gdm 05 mau dat dwoc ky hiéu mau sau: Ba Na - bn (BNbn
tir 03-07) thu tai goc cay & 1.075 m.

< Mau thu thdp nam 2022: véi 24 mau

Piém 1: cay 1 16 77, khoanh 6, tiéu khu 1424 xia Khué Ngoc Dién, huyén
Krong Bong, Dik Lik; & 792 m thu 01 mau va & 768 m thu 01 mau, cong la 02 mau
duge ky hiéu DLKD tr 01 + 02,

Diém 2: xi Yang Tao, huyén Lik, Dik Lik; & 818 m, thu 10 mau duoc ky
hiéu DLyt tir 01 = 10.
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Piém 3: khoanh 5 xi Krong No, huyén Lak, bak Lak; ¢ 886 m thu 04 mau
duoc ky hiéu BDLkn tir 01 + 04,

Diém 4: xi Krong N6, huyén Lik, Dak Lik; ¢ 696 m thu 08 miu duoc ky
hiéu BLknR tir 01 + 08.

Cac miu dé xac dinh vi sinh vat duogc bao quan tai Phong Coéng nghé vat
li¢u sinh hoc, Vién Cong nghé sinh hoc, Vién Han 1am Khoa hoc va Cong ngh¢
Viét Nam; Phong Quan Tric va Phén tich méi trudng lao dong, Tram Quan Tric va
Phan tich mé1 truong lao dong — Vién Khoa hoc An toan va V¢ sinh Lao dong.

2.1.2. Héa chit, thiét bi chinh ding trong nghién ciru
2.1.2.1. Héa chit chinh

STT Tén hoa chat
1 Cao nam men
2 Cao thit
3 Mannitol
4 K2HPO,

5 KH2PO4

6 MgS0O4.7H20
7 Cycloheximide
8 DL-malic acid
9 KOH

10 (NH3)2S04

11 Glucose

12 (NH4)2M004
13 MnSO4

14 H3BOs3

15 AICls

16 Caz(POa4)2

17 (NH4)2M004
18 FeSO4

19 ZnS04

20 Na:MoO4

21 Agar

22 Bo Kit chuan hoa sinh 50 API CHB
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23 B9 kit TOPO TA Cloning?
Master mix ctia hing ThermoFisher, DNA chung va cip moi
o4 27F/1492R voi trinh tu nhu sau:

27F: 5°-AGAGTTTGATCCTGGCTCAG-3’,
1492R: 5’>-GGTTACCTTGTTACGACTT-3".

2.1.2.2. Thiét bi chinh

STT Tén thiét bi Hang san xuat
1 Kinh hién vi quang hoc Olympius CH2 | Model CHS, Nhat Ban
2 May do pH Mettler Toledo, Thuy Si
3 Can dién to AB 204 Mettler Toledo, Thuy Si
4 Tu am Trung Qudc
5 Digital Micropipette Model 5.000 DG Nichipet, Nhat Ban
6 Lo vi song Samsung, Han Quéc
7 May Vortex Rotolab OSI, Phap
8 Bé 6n nhiét Teche, OSI
9 Pipetman céc loai Gilson, Phap
10 May lac on nhiét Han Qudc
11 Noi khtr tring w6t Trung Qudc
12 Tu say kho Sellab, My
13 Tu lanh Sharp, Nhat
14 May do quang pho Labomec, buc
15 Ong dong cac thé tich Isolab, buc

2.1.3. Méi truwdng nudi ciy vi sinh vat

1/ Moi truong MPA (g/l): Cao thit 5; pepton 10; NaCl 5; thach 20; nudc
1000 ml; pH 7,0.

2/ Moéi truong Gause 1 (g/l): Tinh bot tan 20; Ko:HPO4 0,5; MgSOs 0,5;
KNOs 0,5; NaCl 0,5; FeSO4 0,01; thach 20; nude 1000 ml; pH 7,2 = 7,4.

3/ Méi truong Czapeck (g/l): Saccharose 30; NaNOs 2; KoHPO4 1; MgSOg4
0,5; KCI 0,5; FeNO3 0,01; thach 20; nuée 1000 ml; pH 7,0.

4/ Moi truong xac dinh hoat lyc enzym

- MPA-CMC (g/l): cao thit 3; pepton 5; NaCl 5; CMC 1%; agar 20; nudc cat

1.000 ml.
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- Gauzel-CMC (g/): tinh bot tan 10; KoHPO4 0,5; MgSOs 0,5; KNOs 1;
NaCl 0,5; FeSO4 0,01; CMC 1; agar 20; nuéc cat 1.000 ml; pH 7,0.

- Czapeck - CMC (g/l): Saccharose 30; NaNOz 2; KoHPO4 1MgSOs4 0,5;
KCI0,5; FeNO3 0,01; CMC 1; agar 20; nuéc cat 1.000 ml; pH 7,0.

5/ M6i truong Ashby khong dam (g/1): Mannitol 10; CaCOs3 5; KoHPO4 0,5;
MgS04.7H20 0,2; NaCl 0,2; FeCls vi luong; MnSO4.4H20 vi lugng; agar 15; Nudc
cat 1.000 ml. pH 6,8.

6/ Mbi truong Rojo Cong gb theo Rodriger (1982) co thanh phan (g/l):
K2HPO4 0,5; Mg SO4.7H20 0,2; NaCl 0,1; Yeast extract 0,5; FeClz 0,015; DL-malic
acid 5; KOH 4,8; agar 20; Nudc cat 1.000 ml. B6 sung 10 ml dé Cong g6 dung dich
stock (250 mg dé Cong go trong 100 ml nuéce), pH 6,8.

7/ Méi truong Gerresen c6 thanh phan (g/l): (NH4)2SO4 0,5; NaCl 0,2;
Glucose 10; Cas (PO4)2 5; agar 20; dung dich vi luong 1 ml, nudc cat 1.000 ml. pH
6,8.

Dung dich vi luong c6 thanh phan (g): (NH4)2M00Os 0,5; MnSO40,5; HsBO3
0,5; CuS04 0,1; FeS0O4 0,1; ZnS04 0,02; CaClz 0,2; AICI3 0,02; Nudc cat 0,2 lit.

2.2. PHUONG PHAP NGHIEN CUU

2.2.1. Phwong phap liy miu

Phuong phap lay mau dugc thuc hién theo tiéu chuan TCVN 7538 — 2: 2005:
Chat luong dat — LAy mau — Phan 2: Huéng dan k¥ thuét 1ay mau. LAy mau dat bang
khoan, xéng, dam bao ding do sau, du khdi luong dat dong déu & toan do sau lay
mau [38].

2.2.2. Phwong phap danh gia cac miu dat thu thap

Huéng din mo ta dat: Chat lugng dat- Phuong phap don gian dé mé ta dat
(TCVN 6857: 2001, 1SO 11259:1998): Xac dinh loai thanh phan co gidi cua dét
trong diéu kién 4m ty nhién theo cach kiém tra bang vé tay ngay tai thuc dia [39].

2.2.3. Phwong phap xac dinh cac nhém vi sinh trong cac miu dat thu

thap

Xac dinh mat do vi sinh vat: Xac dinh mat d0 VSV theo TCVN 4884-
1:2015, 1SO 4833-1: 2013 va TCVN 6507-1:2019, ISO 6887-1:2017 [40]; [41].
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Xéc dinh thanh phan va s luong vi sinh vat trong dat: Xéac dinh sé luong vi
sinh vat trong dat theo theo TCVN 4884-1:2015, 1SO 4833-1: 2013 va TCVN
6507-1:2019, 1SO 6887-1:2017. S lwgng cac nhom vi sinh vt duge xac dinh trén
moi trudng nudi cay dic trung: MPA, Gause 1, Czapek [40]; [41].

Xac dinh hoat tinh khang sinh: Cac phuong phap xac dinh hoat tinh khang
khuan cua cac chung xa khuén theo phwong phap thoi thach, phuong phap duc 15
thach va phuong phap khoanh gidy loc [41]; [42].

Xéc dinh dic diém sinh hoc va phan loai vi khuan: M6 ta cac dic diém hinh
thai cua cac chung, xac dinh dac diém sinh hoc va dinh danh theo S6 tay dinh loai

vi sinh vat ciia Bergey's 1994.

- M6 ta dac diém hinh thdi: Quan sat hinh thai khuan lac bang cach cy ria
vi khuan 1én thach dia; Quan sat hinh thai té bao vi khuan dudi kinh hién vi quang
hoc va kinh hién vi dién tir quét; nhuom Gram (Hucher & Corn); nhuoém bao tir

(Schaeffer & Fulton) va do kich thuéc té bao trén kinh hién vi dién tu.

- Xdc dinh dac diém sinh hod: Thir kha nang st dung oxy, hoat tinh catalase,
kha nang di dong va kha nang 1én men [41]; [42]; [43].

- Phadn logi vi khudn theo kit chuan API: Kit API 50CHB 1a kit dung dé xac
dinh truc khuan Gram (+) thudc chi Bacillus. Xur 1y két qua bang phan mém API
(Phén loai dugc xac dinh xuét sic %ID > 99,9; Xéac dinh rat tét %ID > 99,0; Xac
dinh t6t % ID> 90,0; Xac dinh chap nhan dugc %ID > 80,0; Khong xac dinh %ID
< 80,0). So bo dinh tén VK dua vao két qua phan tich ciia phan mém APILAB
PLUS 3.3.3 cho kit API 50 CHB két hop v6i hé thong phan loai vi khuan cia
Bergey’s, 1994 [42].

Xac dinh dic diém sinh hoc va phan loai cua xa khuan: Xac dinh cac dic
diém nudi cdy, hinh thai va dic diém sinh ly- sinh hoa cua xa khuan theo ISP
(Shirling EB & D Gottlieb, 1966).

Phan loai vi khuan va xa khuan dya trén trinh tu gene 16S rRNA: Quy trinh
tach chiét DNA tbng sd cua vi khuan duogc tach tién hanh theo Masterson & cs.
(Sambrook & Russell, 2001).
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2.2.4. Phwong phap x4c dinh vi sinh vét ¢é kha ning c6 dinh nito, phan
giai cellulose, phan giai photpho va sinh tong hop Indole- 3- Acetic Acid trong
cac miu dit thu thap

Phuong phap xac dinh nhom vi sinh vat phan giai cellulose, phan giai

photphat, ¢ dinh nito tu do va sinh téng hop Indole- 3- Acetic Acid.

- Phuong phap xac dinh nhdém vi sinh vat phan giai cellulose theo
TCVN 6168:2002: Cac méi truong MPA, Gause 1, Czapek bé sung CMC 1 %
dugce dugc kht tring ¢ latm trong 30 phut, d6 dia Petri, nudi cay vi sinh vat va
nudi & 37 °C, sau khi vi sinh vat phat trién manh thi thir bang thudc thir Lugol, xéac

dinh vong phén giai cellulase [45].

- Phuong phap xac dinh nhom vi sinh vat phén giai photphat theo
TCVN 6167:1996: Vi khuan phén giai 1an dugc phan 1ap va tuyén chon trén moi
truong Gerresen: Khuan lac Bacillus c¢6 khuan lac tron déu, hoi luon séng, nhin,
thudng co cac vong tron dong tim trén bé mit, c6 mau trang sita va chuyén sang
mau kem, ¢6 khi mau nau nhat ¢6 anh mo, duc. Vi khuan phan giai lan s€ tao vong

phan giai Cas(POs) khé tan trong sudt bao quanh khuan lac [46].

- Phuong phép xac dinh nhdém vi sinh vat c6 dinh nito tu do theo
TCVN 6166:2002: Phan 1ap va tuyén chon vi sinh vat ¢6 dinh nito: Cac ching vi
khuan Azotobacter c¢6 dinh nito duoc phan 13p va tuyén chon trén moi1 truong
Ashby khong dam: Khuén lac dang nhdy, dan hoi, 161, c6 khi nhan nheo va khi gia,
khuan lac ¢6 mau vang luc, mau hong hodc mau nau den va cac ching Azospirillum
trén moi trudng Rojo Cong go: Khuan lac cua Azospirillum mau do tia sau 4 ngay

nudi cay ¢ 37 °C [47].

- Phuong phéap xac dinh nhém vi sinh vat sinh tong hop IAA theo
TCVN 10784: 2015: Vi sinh vat — Xac dinh kha ning sinh tong hop Axit 3 — Indol
— Acetic (IAA): Vi sinh vat ¢6 kha ning sinh tong hop IAA 1a vi sinh vt tao dugc

vong mau dé bao quanh khuan lac/ cum khuén lac [48]

- Céc thi nghiém déu duoc lap lai 03 1an, két qua dugc tinh trung binh.
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2.2.5. Phwong phap dinh danh ching vi sinh vat
2.2.5.1. Phin logi theo dic diém sinh hoc

Quan sat hinh thai té bao cua chung: Pac diém hinh thai cua té bao duogc
quan sat dudi kinh hién vi dién tir va duoc chup tai Khoa Hinh thai, Vién 69 thudc
Bo Tu 1énh bao vé Lang Chu tich HO Chi Minh.

Phuong phap nhuém Gram vi khuan: Ching nghién ctru dugc nhuém Gram
theo trinh tu nhu sau: Dung que cay lay sinh khéi chung dugc nudi cay qua dém va
dan déu trén lam kinh c6 chira mot giot nudc cat d3 khur trung sao cho tao thanh mat
16p mong. Sau khi mau di kho, ho nhanh trén ngon lira dén con dé cb dinh mau (1 +
3 gidy). Nho dung dich tim két tinh trong khoang thoi gian 1 phiit. Rira nhe mau
bang nudc cat va dé kho roi tiép tuc nhé Lugol va giir trong khoang 1 phat. Sau
budc ndy, miu nhudém duoc rira nhanh bang con 95 % trong 6 gidy. Mau tiép tuc
dugc nhudm véi safranin trong 30 gidy (nhuém bang fucsin) va rira nhe roi dé kho.
Sau khi nhuém méu duoc quan sat bang kinh hién vi quang hoc dudi vat kinh dau
c6 d6 phong dai 100 lan. Néu té bao Gram duong s& bat mau tim dam con néu té
bao 1a Gram am s& bat mau hong hodc mau do.

Xéc dinh kha nang sinh bao tir: cdy vi khuan trén mdi truong thach thuong.
Sau 3 ngay tién hanh xir Iy nhiét & 80 °C. Dung vi khuan da xur 1y nhiét cay lai trén
6ng thach nuoi ¢ 30 °C. Sau 24 gio néu xuat hién khuan lac thi két luan ching vi
khuan c6 kha ning sinh bao tir [40]; [41].

2.2.5.2. Phan logi vi khudn theo kit chuan API 50 CHB

Chung vi khuan cdy sau 24 gio trén thach nghiéng, 1y 2 + 3 vong que ciy
hoa tan vao nudc mubi sinh 1y, diung pipet vo tring hat 2 ml tir nude mudi sinh 1y
d3 c6 vi sinh vat vao méi truong API 50 CHB, lic déu. Dung pipet hut dich tir moi
truong API 50 CHB cho vao cac chip (vach 1), tiép theo nho parafin khoang 5 + 6
giot cho ddy. Nubi 37°C, sau 24 gio va 48 gid ghi két qua. Trong sudt qua trinh nudi
cdy, cac duong 1én men tao thanh axit 1am giam pH, dugc nhéan biét bang su doi
mau chat chi thi.

2.2.5.3. Phan logi theo sinh hoc phéin tir dwa trén trinh tu gene 16S rRNA
a) Tach chiét ADN tong s

Qui trinh tach chiét ADN tong sé dugc tién hanh theo Masterson & cong sur
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Nubi xa khuén trong 10 ml méi trudng dich thé (cao thit 2 gram/l, caomen 2
g/, pepton 5 grany/lit, NaCl 8 gramy/lit, pH 7) téi gan pha log.

e (2) Ly tdm lanh 1,5 ml huyén phu ¢ 8.000 vong/ 5 phat dé thu sinh khdi.
e (3) can sinh khdi duoc nghién véi nito 1ong

e (4) Bo sung 50 pl lyzozym, vortex, i & 37 °C/ 30 phit.

e (5) Bb sung 30 pl proteaza K, vortex, u & 56 °C/ 1 gid.

e (6) Chiét bang 650 pl hdn hop phenol : chloroform : izoamyalcohol (25 : 24 :
1), vortex.

e (7) Ly tam 12.000 vong/ 10 phit thu dich noi.

e (8) Tua bang 40 pl acetat Na 3 M, pH 5.2 + 1 ml con tuyét dbi.

e (9) Bé lanh ¢ -20 °C it nhat 4 gid

e (10) Ly tdm 14.000 vong/ 20 phut, thu can.

e (11) Rira bang 500 pul cdn 70 °C, ly tim 12.000 vong/10 phut, thu cin.
e (12) Lam khé trong box vé trung.

e (13) Hoa tan can trong 40 + 60 pul dém TE - RNAaza, u & 37 °C/ 1 gio.

e (14) Kiém tra d6 tinh sach cia AND bang may do quang phd & budc song
260 nm va 280 nm. Capn (protein) = Az60 (280) X 50 x dd pha loang mau. Ti 1&
ADN/protein > 1,8 1a mau sach protein.

e (15) bién di kiém tra trén gel agaroza 0.8 %, dién thé 100V. Nhuom ban gel
trong dung dich ethidium bromide 1 % /10 phdat.

Nhan ban doan ADN thudc gene 16S rARN béng PCR

Thu nhdn doan gene 16S ARN bang phan tmg PCR st dung cip mdi
27F: 5’>-AGAGTTTGATCCTGGCTCAG-3’,
1492R: 5’-GGTTACCTTGTTACGACTT-3’
Phan tng PCR cho san pham 1a doan gene dai khoang 1500 kb.

PCR dugc tién hanh véi tong thé tich 25 pl/ mau: ADN tong s6 (1 pl), 16F (1
pl), 16R (1 ul), dNTPs 10 mM (1 ul), Taq polymeraza (0,25 ul), dm Taq
polymeraza 10 X, nude khir ion.
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Chu trinh nhiét: (1) 95 °C - 3 phat, (2) 95 °C - 30 gidy, (3) 55 °C - 15 giay,
(4) 72 °C - 1 phat . Lap lai 30 1an tir bude 2 + 4; 72 °C - 7 phut. Giit ¢ 4 °C.

b) Thu nhian ADN gene 16S rRNA

San pham PCR duoc dién di trén gel agarose 0,8%, phan doan ADN c6 do dai
~ 1500 bp dwgc thu nhén, tién hanh thoi gel va tinh sach san phim bang kit
QiaQuick PCR Purification (Qiagen, Hilden, Puc).

(1) Thém 3 lan thé tich cia dung dich dém ADB (Agarose Dissolving
Buffer) vao mdi thé tich gel. U trong bé 6n nhiét 55°C trong 5 + 10 phut, dén khi tan
hét gel.

(2) Chuyén dung dich gel di hoa tan vao cdét Zymo-Spin, sau do ly tam
12.000 vong/ phut trong 5 + 10 giay.

(3) Thém 200ul dung dich dém rua (Wash Buffer) vao cdt, ly tam 12.000
vong/ phut trong 5 + 10 gidy, lap lai budc nay hai lan.

(4) Thém truc tiép 8 pl nudc khir ion vao mang cua cot, dit cot vao trong 6ng
1,5 ml va ly tim 12.000 vong/ phut trong 1 phit. Thu san pham ADN tinh sach.

C. Xéc dinh trinh tu gene 16S rRNA

(1) Trinh tr ADN duoc xac dinh bing kit Dyedeoxy Terminator Cycle
Sequencing (Applied Biosystems, Weiterstadt, Dirc), san phdm dugc phan tich trén
may doc trinh tu tu dong ABI 377 (Perkin-Elmer, MY).

(2) Chudi nucleotit dugc xir Iy bang chwong trinh Bioedit;.

(3) Truy cap dit liéu ngan hang gene EMBL dé so sanh bing chwong trinh
GENDOC 2.5 (Nicholas, 1999).

(4) St dung chuong trinh phan tich pha hé va tién héa MEGA 2.1 dé xac dinh
méi quan hé di truyén giira cac ching dugc phan tich.
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CHUONG 3. KET QUA VA THAO LUAN

3.1. PANH GIA CAC MAU PAT THU PUQC KHU VUC CO QUAN THE

LAN

3.1.1. Thong tin miu dat thu nim 2021 khu vue ¢é6 quan thé Lan

Pia diém ld'y 29 mau dat dwoc thu nam 2021 ¢ 3 dia diém sau:

Két qua danh gia mau thu ndm 2021 trinh bay bang 3.1 va mau thu nim 2022
trinh bay ¢ bang 3.2.

Bang 3.1. Két qua thu mau dat ndm 2021 tai khu vuc c6 quan thé Lan

Toa d6 quan f s o
. Tuyen khao | Ky hiéu _ o X x
STT | thé khu vuc thu , ~ bac diém mau Mau
X sat mau
mau
Huong Hoa, Quang Tri
16°48'7"N- X Khd xép, sam
1 Cay 1 QT01 .
106°35'55"E mau
Khd xop, sam
16°48'7"N- . .
2 Cay 2 QTO02 mau, c6 mun
106°35'54"E .
cay
16°48'7"'N- X Khoé x6p, sam
3 Cay 3 QT03 .
106°35'55"E mau

Khu Bdo ton loai va sinh canh Voi, Néng Son, Quang Nam

15°39°19”N- | Tuyén Am xp, sam
4 L QNbkO01 R
107°57°57E Bo ket mau, co re cay
15°39°19”N- Tuyén Am x6p, sam
5 D onbkoz | TOP ST
107°57°57°E Bo két mau, co re cay
. Am xop, sim
15°39°19”N- Tuyeén L
6 s QNbk03 | mau, co nhiéu re
107°57°577E B két .
cay
15°39°19”N- | Tuyén Am xbp, sim
7 Y onbkoa | TXOP ST
107°57°57”E Bo két mau, cO re cay
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Am x6p, sam

15°39°19”N- Tuyen L,
8 O QNbkO05 | mau, co nhiéu re
107°57°57E Bo ket .
cay
15°39°19”N- Tuyeén Am Xop, sam
9 0| QNpkos | ORI
107°57°57E Bo két mau, co re cay
. Am xop, sam
15°39°19”N- Tuyen L, ox
10 s QNbkO07 | mau, co re cay,
107°57°577E B két ..
lan cat
. Am xop, sam
15°39°19”N- Tuyen . . x .
11 g QNbkO08 | mau, co re cay,
107°57°57”E Bo ket <
lan cat
i Am, nhiéu soi, it
15°40°30”N- | Khe nudéc Lo N
12 . QNnv0l1 | dat, lan nhiéu la
107°56°7"E vang Cox
va re cay
) Am, nhiéu soi, it
15°40°30”N- | Khe nudc ovx . Lex
13 . QNnv02 | dat, lan nhiéu la
107°56’7E vang Cox
va re cay
) Am, nhiéu soi, it
15°40°30”N- | Khe nudc ox
14 . QNnv03 | dat, lan nhiéu la
107°56’7’E vang Cox
va re cay
. Am, nhiéu soi, it
15°40°30”N- | Khe nudc Lox N
15 . QNnv04 | dat, lan nhiéu ré
107°56°7”E vang )
cay
) Am, nhiéu soi, it
15°40°30”N- | Khe nudc ox s x
16 . QNnv05 | dat, lan nhiéu re
107°56°7E vang )
cay
) Am, nhiéu soi, it
15°40°30”N- | Khe nudc ox L x
17 0 . QNnv06 | dat, lan nhiéu re
107°56’7’E vang )
cay
0 ) Am, nhiéu soi, it
15°40°30”N- | Khe nudc ox L x
18 . QNnv07 | dat, lan nhiéu re
107°56’7’E vang

cay
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Am, nhiéu soi, it

15°40°30”N- | Khe nudc Lo A
19 . QNnv08 | dat, lan nhiéu ré
107°56’7’E vang .
cay
15°42°26”N- Tuyén o
20 . QNbc01 Sam, lan it soi
107°56°51”E Ban co
15%42°26"N- | Tuyén Mau dét den,
21 . QNbc02 ]
107°56°51”E Ban co von cuc
15%42°31”"N- | Tuyén L s .
22 N QNbc03 | Sam, lan c6 cay
107°56°51”E Ban co
. Sam, it dat,
15°42°31”N- Tuyén o~
23 . QNbc04 nhiéu ré mun
107°56°51”E Ban co R
cay

Khu Rerng dac dung Ba

Na - Niii Chiia, Pa Nang

16°0°14”N- Ba Na - Nau vang, 1an ré
24 DNbn01 .
107°59°41”E km 16 cay
16°0°12”N- Ba Na - Sam von cuc,
25 DBNbn03 s % .
107°59°37E km 16 lan re cay
16°0°12”N- Ba Na - N&u vang, 1an ré
26 DNbn04 .
107°59°37E km 16 cay
16°0°12”N- Ba Na - N 5 % .
27 DPNbn05 Sam, lan re cay
107°59°37”E km 16
16°0°12"N- | BaNa- Sam den, dat
28 DNbn06 < % .
107°59°37”E km 16 nho, lan re cay
16°0°12"N- | BaNa- Xam, dat nho,
29 DBNbn07 A
107°59°37”E km 16 kho

Tir bang 3.1. cho thiy 29 mau dat:

+ Quang Tri thu 03 mau: QT01-QT03 dat khd x6p, sAm mau, mau QT 02 cd

thém min cay lan trong dat.
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+ Quang Nam thu 20 mau: 08 mau QNbk01-QNbk08 dit 4m xdp, sam mau,
o 1an ré cay chiém ti 16 40%; 08 mau QNnv01-QNnv08 d4t Am, nhiéu soi, it dat,
13n nhiéu 14 va r& cdy chiém ti 1& 40%, 04 mau QNbc01-QNbc04 dat sim, von cuc
nhiéu r& min cay chiém ti 1& 20 % trong tong s6 20 mau thu duoc.

+ Pa Néng thu 06 mau: mau DNbn01; DNbn04 dit niu vang, 1an ré ciy va
04 miu DNbn03; DNbn05; DNbn06 dat sim von cuc, 1an ré cay; mau DNbn07 dat
nho, xam, kho. 6 mau dat thu duoc tai Khu Rimg dic dung Ba Na - Nai Chua, Da

Nrflng co su khéc biét gitra cac mau vé mau sic, tinh chat cua dat.
3.1.2. Thong tin miu dit thu nim 2022 khu vuc ¢6 quin thé Lan
Pia diém lcfy 24 mau dat dwoc thu nam 2022 & 4 dia diém sau:

Bang 3.2. Két qua thu mau dat nam 2022 tai khu vuc c6 quan thé Lan

Toa do quan thé o o ~ :
STT : Ky hi€éu mau bac diém mau Mau
khu vuc thu mau

Tiéu khu 1424 xd Khué Ngoc Dién, huyén Krong Béng, Bdik Lk

12928°02.8”N- Am, khong soi, dat
1 PLKbO1 NS T
108°20°28.6”E min, it ré cay
12928°02.8”N- Am, khong soi, dat
2 PLkb02 ] -
108°20°28.6”E min, it ré cay

Xa Yang Tao, huyén Lak, Pak Lak

12°26°22.3”N- . A o
3 bLyt01 Am, khong séi, dat min
108°20°32.9”E

12926°22.3”N- Am, khong soi, dat
4 DLyt02

108°20°32.9”E min, it r& cay
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12°26°22.3”N- . . o
5 DLyt03 Am, khong sé1, dat min
108°20°32.9”E
12°26°22.3”N- . . o
6 DLyt04 Am, khong so6i, dat min
108°20°32.9”E
12926°22.3"N- Am, khong soi, dat
7 DLyt05 . ~
108°20°32.9”E min, cd ré cay
12926°22.3”N- Am, khong soi, dat
8 DLyt06 o x
108°20°32.9”E min, c6 1é cay
12°26°22.3”N- < ot
9 DLyt07 Am, khong so6i, dat min
108°20°32.9”E
12926°22.3”N- Am, khong soi, dat
10 DLyt08 s
108°20°32.9”E min, ¢ 1é ciy
12926°22.3"N- Am, khong soi, dat
11 DLyt09 . ~
108°20°32.9”E min, it ré cay
12926°22.3"N- Am, khong soi, dat
12 BLyt10 . S x
108°20°32.9”E min, nhiéu ré cay
Khoanh 5 xa Krong No, huyén Lak, Dak Lak
12°14°07.0”N- . o
13 DLkn01 Am, co it s01, it ré cay
108°13°15.9”E
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12°14°07.0"N- Am, khéng soi, it r&
14 PLkn02 A
108°13°15.9”E cay
12°14°07.0”N- Am, khong soi, it ré
15 PLkn03 A
108°13°15.9”E cay
12°14°07.0”N- Am toi, khong soi, it ré
16 PLkn04 X
108°13°15.9”E cay
Xa Krong No, huyén Lak, Dak Lak
12°14°07.0”N- Am toi, 1an nhiéu soi,
17 PLknRO1 Ny
108°13°15.9”E it ré cay
12°14°07.0”N- Am von cuc, 1an nhiéu
18 PLknR02 ,
108°13°15.9”E s6i
12°14°07.0”N- Am, 1an nhiéu soi, it ré
19 PLknRO3 K
108°13°15.9”E cay
12°14°07.0”N- Am, 13n nhiéu soi, it ré
20 PLknR04 K
108°13°15.9”E cay
12°14°07.0”’N- Am, 13n nhiéu soi, it ré
21 PLknRO5

108°13°15.9”E

cay
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12°14°07.0"N- Am vén, 13n it s6i, it ré
22 PLknR06 R
108°13°15.9”E cay
12°14°07.0”N- Am, 13n nhiéu soi, it ré
23 DPLknRO7 R
108°13°15.9”E cay
12°14°07.0”N- Am cuc, 1n it soi, it ré
24 PLknRO8 R
108°13°15.9”E cay

Tir bang 3.2. cho thiy 24 mau dat tai cac diém:

Piém 1: cay 1 16 77, khoanh 6, tiéu khu 1424 xa Khué Ngoc Dién, huyén
Krong Bong, Pak Lik: thu 01 mau am, 02 mau duoc ky hiéu PLkb01-DLkb02, cac
mau khong s6i, dat min, it ré cay.

Piém 2: x4 Yang Tao, huyén Lik, Pak Lik: thu 10 mau dugc ky hiéu
DPLyt10-DLyt10, co ban cac mau am, khong soi, dat min. Trong d6 c¢6 6/10 mau
chiém ti 18 60 % trong tong s6 mau dat c6 13n ré cy.

Piém 3: khoanh 5 xa Krong No, huyén Lak, Pak Lik: thu 04 mau dugc ky
hiéu PLkn01-PLkn04, c6 dic tinh twong ty nhau, cidc mau am, khong soi hodc it
sOi, it ré cay.

Piém 4: xi Krong No, huyén Lik, Piak Lik: thu 08 miu duoc ky hiéu
PLknRO1- PLknR08, cAc mau 4m toi hodc von cuc, 1an nhiéu séi, it ré cay.

3.2. XAC PINH NHOM VI KHUAN HIEU KHI, NAM MOC VA XA KHUAN
TRONG MAU PAT KHU VUC CO QUAN THE LAN

3.2.1. Nh6ém vi khuan hiéu khi trong méu dit khu vire ¢é6 quan thé Lan

Tién hanh xir Iy 29 mau dat thu nim 2021: 24 miu dat thu nam 2022 tai cac
vi tri néi trén dé xac dinh sd luong vi khuan hiéu khi. Dbi v6i mau dit rin: ldy 10g
mau dit cho vao 90 ml nudc vo trung dugc ndng d6 pha lodng 101, Lic déu dich
trong 6ng nghiém, 1dy 1 ml & ndong do 10 cho vao 9 ml dich nudc pha loang thu

dugce ndng d6 102 Lam twong ty nhu vAy voi cac ndng d6 pha lodng tiép theo. Xac
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dinh s6 luong tong vi khuan hiéu khi trén méi trudng nudi ciy dic trung MPA, nudi
ciy & nhiét 6 30 °C trong 24 + 48h.

Hinh 3.1. Hinh anh vi khuan hiéu khi tong s6 phén lap
Két qua vé sé lwong cua vi khuan hiéu khi dwoc trinh bay tai bang 3.3 va
bang 3.4.
Bang 3.3. S6 luong té bao cac nhém vi khuan hiéu khi trong mau dat thu nam 2021
khu vuc ¢6 quan thé Lan

STT Ky hié¢u mau S6 lwong vi khuan hiéu khi (CFU/q)
Huong Hoa, Quang Tri
1 QTO1 2,91. 107
2 QTO02 2,63. 107
3 QT03 3,90. 107
Khu Bdo ton loai va sinh canh Voi, Nong Son, Quang Nam
4 QNbko1 9,21. 108
5 QNbk02 7,22. 106
6 QNbkO03 7,21. 106
7 QNbko04 8,25. 106
8 QNbkO05 9,20. 10°
9 QNbkO06 8,24. 10°
10 QNbk07 9,23. 106
11 QNbkO08 9,33. 10°
12 QNnv01 2,36. 10°
13 QNnv02 3,41.10°
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STT Ky hiéu miu S6 lwong vi khuan hiéu khi (CFU/q)
14 QNnv03 1,32. 107
15 QNnv04 4,32. 106
16 QNnv05 3,11. 10°
17 QNnv06 3,32. 10°
18 QNnv07 4,53. 10°
19 QNnv08 2,31. 106
20 QNbc01 6,30. 10°
21 QNbc02 7,20. 10°
22 QNbc03 3,55. 10°
23 QNbc04 7,34.10°

Khu Ritng déc dung Ba Na - Nii Chiia, Ba Nang
24 DNbn01 1,36. 10°
25 DNbn03 2,95. 107
26 DNbn04 6,37. 10°
27 DNbn05 4,35. 106
28 DNbn06 2,35. 106
29 DNbn07 8,18. 10°

Bang 3.4. S6 luong té bao cac nhém vi khuan hiéu khi trong mau dat thu nam 2022
khu vuc ¢6 quan thé Lan

STT Ky hi¢u mau S6 lwong vi khuan hiéu khi (CFU/q)
Piém 1 xa Khué Ngoc Pién, huyén Kréng Béng, Paik Lik
DPLkbO1 3,92. 107
2 DPLkb02 5,63. 107
Piém 2 Xa Yang Tao, huyén Lak, Pik Lik
3 PLyt01 2,32. 10°
4 DPLyt02 4,53. 10°
5 PLyt03 4,33. 10°
6 DLyt04 6,31. 10°
7 DPLyt05 2,20. 108
8 DPLyt06 7,86. 10°
9 DPLyt07 8,25. 10°
10 DLyt08 9,45. 108
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STT Ky hiéu mau S6 lwong vi khuan hiéu khi (CFU/g)
11 DLyt09 6,32. 10°
12 DPLyt10 9,45. 10°
Piém 3 xa Kréng N6, huyén Lak, Ddk Lk
13 PLkn01 9,56. 10°
14 PLkn02 8,19. 10°
15 DPLkn03 7,34.10°
16 DPLkn04 9,39. 10°
Piém 4 xa Kréng N6, huyén Lak, Ddk Lk
17 PLknRO1 7,57.10°
18 PLknR02 8,56. 10°
19 DPLknRO3 5,72. 106
20 DLknR04 8,12. 107
21 PLknRO5 7,45. 106
22 PLknR06 6,76. 10°
23 DLknRO7 7,89. 10°
24 DLknRO8 9,21. 108

Két qua tai bang 3.3 va bang 3.4 cho thiy: vi khudn hiéu khi tong s trong
cic mau dat rat da dang, thanh phan va sb luong kha phong phu, dat tir 10° = 107
CFU/g. S6 liéu thdng ké co tinh twong ddng v6i nghién ctru ctia Vi Thi Hanh

Nguyén va cong su vé xac dinh cac nhom vi sinh vat trong dat [18].
3.2.2. Nhém nam moc trong miu dat khu vuwe c6 quan thé Lan

Tién hanh xir ly 29 mau dat thu nam 2021 va 24 méu dat thu nam 2022 tai cac
vi tri néi trén dé xac dinh sé luong vi khuan hiéu khi. Dbi v6i mau dat rin: lay 10g
mau dit cho vao 90 ml nudc vo trung duge ndng do pha lodng 101, Lic déu dich
trong ong nghiém, 1dy 1 ml ¢ nong do 10! cho vao 9 ml dich nuéc pha lodng thu
dugc nong d6 102 Lam tuong ty nhu vay véi cac nong do pha loang tiép theo. Xac
dinh s6 luong tong vi khuan hiéu khi trén moi truong nudi cdy dic trung Czapek,
nudi cdy o nhiét d6 30°C trong 24 + 48h.
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Hinh 3.2. Hinh anh nAm mdc tong s6 phan lap

Két qua phan tich ¢ 29 mau dat thu nim 2021 va 24 mau dat thu nam 2022
tai c4c vi tri noi trén dé xac dinh sé lugng nim méc. Két qua vé sb luong cua céc
nhom ndm méc duoc trinh bay tai bang 3.5 va bang 3.6.

Bang 3.5. S6 luong té bao cac nhém nam méc trong mau dét thu nam 2021

khu vire ¢6 quan thé Lan

STT Ky hiéu miu S6 lwong nam méc tong sé6 (CFU/Q)
Huong Hoa, Quang Tri
1 QTO1 4,17. 106
2 QTO02 3,64. 10°
3 QTO03 8,32. 10°
Khu Bdo ton loai va sinh canh Voi, Néng Son, Quang Nam
4 QNbk01 3,21. 10°
5 QNbk02 9,14. 10°
6 QNbkO3 9,20. 10°
7 QNbk04 3,60. 10°
8 QNbKO5 2,21.10°
9 QNbk06 3,45. 106
10 QNbKO7 1,28. 105
11 QNDbk08 3,32. 106
12 QNnv01 2,72. 106
13 QNNV02 4,37. 10°
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STT Ky hiéu miu S6 lwong nam méc tong sé6 (CFU/Q)
14 QNnv03 6,14. 106
15 QNnv04 6,44. 106
16 QNnv05 9,31.10°
17 QNnv06 6,35. 10°
18 QNnv07 5,52. 10°
19 QNnv08 4,26. 108
20 QNbc01 2,07. 10°
21 QNbc02 1,90. 10°
22 QNbc03 2,71.10°
23 QNbc04 5,02. 10°

Khu Ritng déic dung Ba Na - Nii Chiia, Ba Nang
24 DNbn01 1,36. 10°
25 DNbn03 6,43. 10°
26 PNbn04 6,21. 106
27 DNbn05 1,32. 107
28 DNbn06 6,35. 10°
29 DNbn07 5,34. 10°

Bang 3.6. S6 luong té bao cac nhdm nam méc trong mau dat thu nim 2022

khu vuc ¢6 quan thé Lan

STT Ky hiéu miu S6 lwong nam méc tong sé6 (CFU/Q)

Piém 1 xa Khué Ngoc Dién, huyén Krong Béng, Pak Lik

1 DLkbO1 2,27. 108

2 DPLkb02 4,65. 10°
Piém 2 Xa Yang Tao, huyén Lak, Pdk Lik

3 bLyt01 4,36. 10°

4 bLyt02 5,53. 10°

5 DLyt03 5,27. 10°

6 bLyt04 6,07. 10°
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STT Ky hiéu miu S6 lwong nam méc tong sé6 (CFU/Q)
7 PLyt05 7,92. 108
8 PLyt06 5,27. 10°
9 DLyt07 9,23.10°
10 PLyt08 9,34. 10°
11 DLyt09 6,72. 106
12 PLyt10 4,45, 108

Piém 3 xa Krong N6, huyén Lik, Dak Lak
13 PLkn01 7,12.10°
14 DPLkn02 9,91. 10°
15 DPLkn03 5,56. 10°
16 PLkn04 2,32.10°

Piém 4 xa Krong N6, huyén Lak, Dak Lik
17 PLknRO1 8,60. 10°
18 PLknR02 6,53. 10°
19 PLknRO3 5,56. 10°
20 DLknR04 7,21.10°
21 PLknRO5 6,23. 10°
22 DPLknR06 7,56. 107
23 PLknRO7 3,67.10°
24 PLknRO8 8,71. 10°

Két qua tai bang 3.5 va bang 3.6 cho thiy: nim mdc tong s trong cac mau
dat rit da dang, thanh phan va sd luong kha phong ph, tir 10° + 107 CFU/g. S6 liéu
théng ké co tinh twong déng véi nghién ciru cua Vi Thi Hanh Nguyén vé xac dinh

cac nhom vi sinh vat trong dat [18].
3.2.3. Nhém xa khuén trong miu dat khu vue ¢é quéan thé Lan

Tién hanh xu Iy 29 miu dat thu nim 2021, 24 mAu dat thu nam 2022 tai c4c vi
tri noi trén dé xac dinh s6 luong vi khuan hiéu khi. Béi véi mau dat rin: 13y 10g
mau dit cho vao 90 ml nudc vo trung duge ndng d6 pha loang 101, Lic déu dich
trong 6ng nghiém, lay 1 ml & nong do 10 cho vao 9 ml dich nudc pha lodng thu

dugc nong d6 102 Lam tuong ty nhu vay véi cac ndng do pha loang tiép theo. Xac
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dinh s6 luong téng vi khuan hiéu khi trén méi truong nudi cdy dic trung Gause 1,
nudi cay ¢ nhiét d6 30 °C trong 24 + 48h.

Hinh 3.3. Hinh anh xa khuan tong sé phan lap

Két qua vé sé luong cua cadc nhom xa khuan duoc trinh bay tai bang 3.7 va
bang 3.8.

Bang 3.7. S lugng té bao cac nhdm xa khuan trong mau dat thu nam 2021

khu vuc ¢6 quan thé Lan

STT Ky hiéu miu S6 lrgng xa khuan tong sé6 (CFU/g)
Huong Hoa, Quang Tri
1 QTO01 5,12. 10°
2 QT02 6,41. 10°
3 QTO03 5,20. 10°
Khu Bdo ton loai va sinh canh Voi, Néng Son, Quang Nam
4 QNbk01 1,21.10°
5 QNbk02 7,15. 10%
6 QNbk03 6,23. 10°
7 QNbk04 8,22. 10°
8 QNbkO05 2,22.10°
9 QNbk06 8,27. 10°
10 QNbkO7 9,11.10°
11 QNbkO08 9,32.10°
12 QNnv01 3,77. 10°
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STT Ky hiéu miu S6 lwgng xa khuan tong sé6 (CFU/g)
13 QNnv02 6,50. 10°
14 QNnv03 1,30. 106
15 QNnv04 6,31. 10°
16 QNnv05 2,90. 10°
17 QNnv06 5,34. 10°
18 QNnvO7 6,21. 10°
19 QNnv08 6,71. 10°
20 QNbc01 2,39. 10*
21 QNbc02 1,44. 10
22 QNbc03 7,52. 10%
23 QNbc04 6,22. 10*

Khu Ritng déc dung Ba Na - Nii Chiia, Pa Nang
24 DNbnO1 1,31.10°
25 DNbn03 4,33.10°
26 DNbn04 1,44. 106
27 DNbn05 3,02. 10°
28 DNbn06 7,32.10°
29 DNbn07 1,90. 10°

Bang 3.8. S6 lugng té bao cac nhdm xa khuan trong mau dat thu nam 2022

khu vuc ¢ quan thé Lan

STT

Ky hiéu miu

S6 lrgng xa khuan tong sé6 (CFU/g)

Piém 1 xd Khué Ngoc Dién, huyén Kréng Bong, Pak Lik

1 DLkbO1 7,15. 10°

2 DLkb02 8,43. 10°
Piém 2 Xa Yang Tao, huyén Lik, Pak Lak

3 DLyt01 7,34.10°

4 DLyt02 8,21. 10°

5 DLyt03 9,71.10°
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STT Ky hiéu miu S6 lwgng xa khuan tong sé6 (CFU/g)
6 PLyt04 2,32.10°
7 DPLyt05 7,24.10°
8 DPLyt06 9,29. 10°
9 PLyt07 8,17. 10°
10 DLyt08 7,25. 10°
11 PLyt09 8,27. 10°
12 PLyt10 5,29. 10°

Diem 3 xa Krong No, huyén Lak, Pak Lak
13 PLkn01 4,40. 10*
14 DLkn02 5,47.10%
15 PLkn03 7,62. 10*
16 PLkn04 3,45. 10*

Piém 4 xd Krong N6, huyén Lak, Dak Lak
17 PLknRO1 7,52.10%
18 PLknR02 6,26. 10*
19 PLknR0O3 5,38. 10°
20 PLknR04 8,33. 10°
21 DLknRO5 8,45. 10°
22 DLknR06 4,23. 10°
23 PLknRO7 8,32. 10°
24 DLknR0O8 2,91.10°

Két qua tai bang 3.7 va bang 3.8 cho thay : xa khuan trong cic mau dat rat da

dang, thanh phan va s6 lugng kha phong phu, dat tir 10* + 10% CFU/g. S6 liéu thong

ké ¢6 tinh twong déng voi nghién ctru cia Vi Thi Hanh Nguyén vé xac dinh cac

nhom vi sinh vét trong dat [18].

Qua két qua trén cho théy, thanh phén va sb lugng cac nhom vi sinh vat kha

phong ph. Thong qua s6 luong va thanh phan cdc nhom vi sinh vat trong dét ¢ thé

khang dinh cdu tuong cua dét tot. Tuy nhién, s6 lugng ndam mdc kha cao 10° + 107

CFU/g con s6 lwong cac nhom xa khuan thap, diéu d6 chimg to c¢6 kha ning c6 gay

nén cac ngudn bénh cho cay.
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3.3. XAC PINH NHOM VI SINH VAT CO KHA NANG CO PINH NITO,
PHAN GIAI CELLULOSE, PHAN GIAI PHOTPHO VA SINH TONG HQP
INDOLE- 3- ACETIC ACID TRONG MAU PAT KHU VUC CO QUAN THE
LAN

3.3.1. Nhém vi sinh vét c6 kha niing c6 dinh nito trong miu dat khu vue
¢6 quan thé Lan

Sau khi phan lap dugc 3 nhom vi sinh vét nhu vi khuan hiéu khi téng sé, xa
khuan tong s va vi nam tong s6. Tién hanh phan tich danh gia sé lugng té bao vi
sinh vat ¢b dinh nito. Cac ching vi khuan Azotobacter c¢é dinh nito dwoc phan lap
va tuyén chon trén moi truong Ashby khong dam: Khuan lac dang nhay, dan hoi,
161, c6 khi nhan nheo va khi gia, khuan lac c6 mau vang luc, mau héng hodc mau
nau den va cac ching Azospirillum trén moéi truong Rojo Cong go: Khuan lac cua
Azospirillum mau d6 tia sau 4 ngdy nudi cdy & 37 °C. Hinh anh dai dién nhom vi
sinh vat c6 hoat tinh sinh hoc ¢ dinh nito duoc trinh bay & hinh 3.4.

Hinh 3.4. Hinh anh dai dién vi sinh vat ¢ dinh nito phan 1ap

Tién hanh phan tich danh gia sé lwong té bao vi sinh vat c¢é dinh nito cac
mau dat khu vuc ¢ quan thé lan, két qua thu duoc két qua tai cac bang sau :
Bang 3.9. S6 luong té bao vi sinh vat ¢b dinh nito trong cac mau dat thu ndm 2021
khu vuc 6 quan thé Lan

STT Ky hiéu miu S6 lwong té bao co dinh nito (CFU/Q)
Hudng Hoa, Quang Tri
1 QTO01 4,16. 102
2 QTO02 5,71. 102
3 QTO03 6,85. 102

Khu Bdo ton lodi va sinh canh Voi, Nong Son, Qudng Nam
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STT Ky hiéu miu S6 lwong té bao ¢6 dinh nito (CFU/Q)
4 QNbko01 4,26. 103
5 QNbk02 7,14. 103
6 QNbko03 5,53. 10
7 QNbko04 8,79. 10
8 QNbk05 2,45. 10
9 QNbk06 8,12. 10
10 QNbk07 8,34. 103
11 QNbko08 7,56. 10°
12 QNnvO01 5,47. 108
13 QNnv02 8,12. 10°
14 QNnv03 7,23.10°
15 QNnv04 5,69. 103
16 QNnv05 7,13.10°
17 QNnv06 5,09. 108
18 QNnvO07 4,34. 103
19 QNnv08 7,21. 103
20 QNbc01 6,34. 102
21 QNbc02 7,67. 102
22 QNbc03 6,34. 102
23 QNbc04 5,67. 103

Khu Rimng dic dung Ba Na - Nii Chiia, Pa Nang
24 DNbn01 3,76. 103
25 DNbn03 6,95. 10°
26 DNbn04 5,34. 10
27 DNbn05 6,78. 103
28 DNbn06 4,12. 103
29 DNbn07 6,31. 10*

Bang 3.10. Sb lugng té bao vi sinh vat ¢b dinh nito trong cac mau dat thu nim 2022
khu vyc ¢6 quan thé Lan

STT Ky hiéu miu S6 lwong té bao c6 dinh nito (CFU/Q)

Piém 1 xa Khué Ngoc Dién, huyén Kréng Béng, Paik Lik

1 PLkbO1 2,26. 107
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STT Ky hiéu miu S6 lwong té bao c6 dinh nito (CFU/Q)
2 DPLkb02 3,71. 102
Piém 2 Xa Yang Tao, huyén Lik, Pak Lak
3 DLyt01 3,23.10°
4 DLyt02 5,19. 10°
5 DLyt03 1,56. 10*
6 bLyt04 6,72. 10°
7 DbLyt05 6,01. 10°
8 DLyt06 2,05. 10%
9 DLyt07 8,12. 10°
10 DLyt08 7,02. 10°
11 DbLyt09 3,27.10°
12 bLyt10 4,56. 10°
Diém 3 xd Krong No, huyén Lak, Dak Lak
13 DPLkn01 7,63.10°
14 DPLkn02 6,94. 10°
15 PLkn03 5,21. 10*
16 DPLkn04 6,32. 10°
Piém 4 xd Krong No, huyén Lak, Dak Lak
17 DPLknRO1 5,13.10°
18 DPLknRO2 5,09. 10°
19 DPLknRO3 4,12.10°
20 DPLknR04 7,05. 10°
21 DLknRO5 6,01. 102
22 DPLknR06 5,02. 102
23 DPLknRO7 4,12. 107
24 DPLknROS 5,36. 102

Két qua tai bang 3.9 va 3.10 cho thiy: Sé luong té bao vi sinh vat ¢c6 dinh
nito trong cac mau dit kha da dang va phong pha, dat trung binh tir 102 + 10
CFU/g. S6 liéu thdng ké phu hop véi cac nghién ctru cia Nguyén Thi Thu va dong

nghiép vé vi sinh vat ¢6 dinh dam trong dat [19].




44

3.3.2. Nh6ém vi sinh vit phan giai photpho trong miu dit khu vuc c6

quan thé Lan
Sau khi phan lap duoc 3 nhém vi sinh vat nhu vi khuan hiéu khi téng sb, xa
khuan tong s va vi nam tong s6. Tién hanh phan tich danh gia sé lugng té bao vi
sinh vat phan giai photpho theo phuong phap TCVN 6167: 1996. Can 10 g mau (c6
thé nghién nho mau trudc) chinh xac dén 0,01 g va cho vao binh chira 90 ml dich
pha lodng 1a nudc mubi sinh 1y (NaCl 0,85 %). Tron k§ mau bang thiét bi tron co
hoc tir 5 dén 10 phut sao cho vi sinh vat trong dung dich phan b6 dong déu. Dé cho
cac phan tir nang ling xudng trong thoi gian khong qua 15 phut, gan 1ay dung dich
huyén phu. Dung pipet tiép tuc pha lodng dung dich huyén phu dén ndng do pha
lodng 105, 106, 1077. Dung Pipet v tring riéng cho timg do pha lodng, 1iy ra luong
mau 13 0,05 ml tir cac dich mau céy vao 1 dia Petri chira mdéi truong chon loc
Gerresen: Khuén lac Bacillus c6 khuan lac tron déu, hoi lugn séng, nhin, thudng cd
cac vong tron dong tAm trén bé mit, ¢ mau trang sira va chuyén sang mau kem, c6
khi mau nau nhat c6 anh md, duc. Vi khudn phan giai 1an sé tao vong phdn giai

Caz(POs) kho tan trong sudt bao quanh khuan lac.

Hinh anh dai dién cac nhdm vi sinh vat cé hoat tinh sinh hoc dugc trinh bay
o hinh 3.5.

Hinh 3.5. Hinh anh dai dién vi sinh vat phan giai photpho

Tién hanh phan tich dénh gia s6 luong té bao vi sinh vat phan giai photpho
cac mau dat khu vuc cd quan thé lan, két qua thu duoc két qua tai cac bang sau :
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Bang 3.11. Sb lwong té bao vi sinh vat phan giai photphat trong cac mau dat thu
niam 2021 khu vuc ¢ quan thé Lan

STT Ky hiéu miu S6 lwong té bao phéan giai photpho (CFU/Q)
Huodng Hoa, Quang Tri
1 QTo01 5,19. 10?
2 QT02 4,91. 102
3 QT03 5,39. 102
Khu Bdo ton lodi va sinh canh Voi, Nong Son, Qudng Nam
4 QNbk01 6,46. 10°
5 QNbk02 5,52. 103
6 QNbk03 6,28. 10°
7 QNbk04 4,96. 10*
8 QNDbk05 8,83. 10°
9 QNbkO06 9,40. 103
10 QNbkO7 5,73. 103
11 QNbk08 7,34. 104
12 QNnv01 8,24. 10°
13 QNnv02 6,56. 10*
14 QNnv03 6,91. 103
15 QNnv04 8,56. 103
16 QNnv05 5,63. 10*
17 QNnv06 3,34. 10%
18 QNnvO7 5,43. 103
19 QNnv08 2,67.10°
20 QNbc01 4,39. 10?
21 QNbc02 5,54. 102
22 QNbc03 6,78. 102
23 QNbc04 8,22. 102
Khu Rirng ddc dung Ba Na - Niii Chiia, Pa Nang
24 DNbnO1 4,24, 10*
25 DNbn03 7,33.10°
26 DNbn04 8,45. 10°
27 DNbn05 6,89. 10*
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STT Ky hiéu miu S6 lwong té bao phéan giai photpho (CFU/Q)
28 DNbn06 5,78. 103
29 DNbn07 5,36. 103

Bang 3.12. S6 luong té bao vi sinh vat phan giai photpho trong cdc mau dat thu
niam 2022 khu vuc ¢6 quan thé Lan

STT Ky hiéu miu S6 lwong té bao phin giai photpho (CFU/Q)
Piém 1 xa Khué Ngoc Dién, huyén Krong Béng, Pak Lik
DPLkbO1 3,15. 103
2 DbLkb02 2,96. 102
Piém 2 Xa Yang Tao, huyén Lik, Pak Lak
3 DbLyt01 4,16. 10°
4 DLyt02 5,22.10°
5 DLyt03 3,98. 10°
6 DLyt04 1,96. 10*
7 DLyt05 7,82.10°
8 DLyt06 5,39. 10°
9 DLyt07 6,71. 10°
10 DLyt08 2,01. 104
11 DLyt09 8,56. 10°
12 DLyt10 7,51.10°
Diém 3 xd Krong No, huyén Lak, Dak Lak
13 DPLknO1 2,23. 10*
14 DbLkn02 7,33. 103
15 DPLkn03 8,10. 103
16 DbLkn04 2,89. 10*
Piém 4 xa Krong N6, huyén Lak, Dak Lak
17 DLknRO1 2,57. 10*
18 DLknR02 1,78. 10*
19 DLknRO3 4,11.10°
20 DbLknR04 3,45. 108
21 DLknRO5 5,33. 102
22 DPLknR0O6 6,72. 10°
23 DLknRO7 3,56. 10?
24 DLknROS8 9,41. 10"
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Két qua tai bang 3.11 va bang 3.12 cho thiy: S6 lugng té bao vi sinh vt
phan giai photpho trong cac miu dit kha da dang va phong phu dat trung binh tir
10! + 10* CFU/g. S6 liéu théng ké phu hop véi cac nghién ciru ciia Nguyén Thi Thu

va dong nghiép vé vi sinh vat ¢6 dinh dam trong dét [19].

3.3.3. Nhém vi sinh vét phan gii cellulose trong miu dit khu vuwe c6

quan thé Lan

Sau khi phan lap duoc 3 nhém vi sinh vat nhu vi khuan hiéu khi téng sb, xa
khuan tong s va vi nam tong s6. Tién hanh phan tich danh gia sé lugng té bao vi
sinh vat phan giai cellulose bang theo phuong phap TCVN 6168: 2002, sau khi vi
sinh vat phat trién manh thi thir bang thubc thir Lugol, x4c dinh vong phan giai
celulase.

Hinh anh dai dién cac nhom vi sinh vat cé hoat tinh sinh hoc duoc trinh bay
& hinh 3.6.

Hinh 3.6. Hinh anh dai dién vi sinh vat phan giai cellulose
Tién hanh phan tich danh gia s6 lugng té bao vi sinh vat phan giai cellulose
cac mau dat khu vuc c6 quan thé lan, két qua thu dugc két qua tai cac bang sau
Bang 3.13. S6 lugng té bao vi sinh vat phan giai cellulose trong cac mau dat thu
nam 2021 khu vyc ¢ quan thé Lan

STT Ky hiéu miu S6 lwong té bao phan giai cellulose (CFU/g)
Huong Hoa, Quang Tri
1 QTO01 6,90. 103
2 QTO02 4,21. 102
3 QTO03 3,34. 102

Khu Bdo ton lodi va sinh canh Voi, Nong Son, Qudng Nam

4 QNbkO1 3,37. 10°
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STT Ky hiéu miu S6 lwong té bao phan giai cellulose (CFU/g)
5 QNbk02 5,23.10°
6 QNbk03 9,56. 102
7 QNbk04 7,67.10°
8 QNbk05 6,43. 10°
9 QNbk06 3,26. 10°
10 QNbkO7 7,26.10°
11 QNbk08 4,34, 10%
12 QNnv01 9,73. 103
13 QNnv02 5,12. 10%
14 QNnv03 9,32. 103
15 QNnv04 4,43, 10%
16 QNnv05 7,67. 10
17 QNnv06 5,72.10%
18 QNnv07 3,21. 104
19 QNnv08 2,78. 10
20 QNbc01 7,32. 107
21 QNbc02 5,27.10°
22 QNbc03 5,34.10°
23 QNbc04 6,56. 102

Khu Rimng dic dung Ba Na - Nii Chiia, Pa Nang
24 DPNbnO1 5,34.10°
25 DNbn03 7,22.10°
26 DNbn04 9,053. 104
27 DNbn05 4,21.10°
28 DNbn06 7,25. 10
29 DNbn07 2,92. 108

Bang 3.14. Sb lugng té bao vi sinh vat phan giai cellulose trong cac mau dat thu
nam 2022 khu vyc ¢ quan thé Lan

STT Ky hiéu miu S6 lwong té bao phan giai cellulose (CFU/g)

Piém 1 xa Khué Ngoc Dién, huyén Krong Béng, Pak Lik

DLkbO1 1,90. 103

DLkb02 2,16. 103
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STT Ky hiéu miu S6 lwong té bao phan giai cellulose (CFU/g)
Diem 2 Xa Yang Tao, huyén Lak, Dak Lak
3 DLyt01 2,35. 103
4 DLyt02 4,01.10°
5 DPLyt03 9,67. 102
6 DLyt04 3,42.10°
7 DPLyt05 2,56. 103
8 DLyt06 4,19. 103
9 DLyt07 5,24. 103
10 DLyt08 1,34. 10
11 DLyt09 9,71. 103
12 DPLyt10 2,09. 10
Piém 3 xd Krong N6, huyén Lak, Dak Lik
13 DLkn01 6,32. 103
14 DLkn02 7,20. 103
15 DPLkn03 3,03. 10*
16 DLkn04 5,90. 10°
Diém 4 xd Krong No, huyén Lak, Dak Lak
17 DLknRO1 2,57. 10%
18 DLknR02 3,71. 10*
19 DLknRO3 2,88. 10%
20 DLknR04 1,56. 10
21 PLknRO5 7,12. 102
22 PLknR06 5,36. 102
23 DLknRO7 4,31. 102
24 PLknRO8 3,51. 102

Két qua tai bang 3.13 va 3.14 cho thiy: S6 lugng té bao vi sinh vat phan giai
cellulose trong cac mau dat kha da dang va phong pht dat trung binh tir 10! + 10*
CFU/g.

3.3.4. Nhém vi sinh vit sinh tong hop Indole- 3- Acetic Acid trong miu

dat khu vue ¢é quan thé Lan
Sau khi phan lap duoc 3 nhém vi sinh vat nhu vi khuan hiéu khi téng sb, xa
khuan tong s va vi nam tong s6. Tién hanh phan tich danh gia sé lugng té bao vi
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sinh vat sinh tong hop Indole- 3- Acetic Acid theo TCVN 10784: 2015: Vi sinh vét
— Xac dinh kha ning sinh tong hop Axit 3 — Indol — Acetic (IAA): Vi sinh vt ¢6
kha ning sinh tong hop IAA 13 vi sinh vat tao dugc vong mau do bao quanh khuin
lac/ cum khuén lac, hinh anh dai dién cc nhom vi sinh vat c6 hoat tinh sinh hoc
duoc trinh bay ¢ hinh 3.7.

Hinh 3.7. Hinh anh dai dién nhom vi sinh vat sinh tong hop Indole- 3- Acetic Acid

Tién hanh phén tich danh gia sé lugng té bao vi sinh vat sinh téng hop
Indole- 3- Acetic Acid cac mau dat khu vic ¢6 quan thé lan, két qua thu dugc két
gua tai cac bang sau :

Bang 3.15. Sb lugng té bao vi sinh vat sinh téng hop Indole- 3- Acetic Acid trong
cac mau dat thu nam 2021 khu vuc ¢6 quan thé Lan

STT Ky hi¢u miu S6 lugng té baoe sinh tong hep 1AA (CFU/g)

Hudng Hoa, Quang Tri

1 QT01 5,46. 103

2 QT02 7,37.10°

3 QT03 4,73.10°
Khu Bdo ton lodi va sinh canh Voi, Néng Son, Qudng Nam

4 QNbkO01 7,25.10°

5 QNbk02 7,36. 10°

6 QNbk03 7,34. 104

7 QNbk04 8,21. 103

8 QNbk05 7,45.10°

9 QNbk06 4,67. 10

10 QNDbkO7 6,34. 10°
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STT Ky hiéu miu S6 lwong té bao sinh tong hop 1AA (CFU/Q)
11 QNbk08 6,42. 103
12 QNnvO01 4,29. 10°
13 QNnv02 8,72. 10
14 QNnv03 8,25. 102
15 QNnv04 6,74. 103
16 QNnv05 2,32. 103
17 QNnv06 6,366. 103
18 QNnv07 3,98.10°
19 QNnv08 5,34.10°
20 QNbc01 4,35, 10?
21 QNbc02 6,32. 102
22 QNbc03 6,43. 103
23 QNbc04 7,34. 102

Khu Rieng déic dung Ba Na - Nii Chiia, Pa Nang
24 DNbnO1 7,34. 103
25 DPNbn03 6,21. 10°
26 DNbn04 8,24. 10*
27 DBNbn05 8,53. 10*
28 DNbn06 7,76. 10*
29 DBNbn07 7,32.10°

Bang 3.16. S6 lugng té bao vi sinh vat sinh téng hop Indole- 3- Acetic Acid trong
c4c mau dat thu nam 2022 khu vuc ¢6 quan thé Lan

STT Ky hiéu miu S6 lwong té bao sinh tong hop 1AA (CFU/q)
Piém 1 xd Khué Ngoc Dién, huyén Krong Bong, Pak Lik
DLkbO1 3,45.10°
DLkb02 1,36. 103
Piém 2 Xa Yang Tao, huyén Lik, Pak Lak
3 DPLyt01 5,23. 103
DPLyt02 6,31. 10°
DLyt03 7,01. 103
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STT Ky hiéu miu S6 lwong té bao sinh tong hop 1AA (CFU/Q)

PLyt04 8,42. 10°

PLyt05 7,19. 10°

PLyt06 1,36. 10
9 PLyt07 6,34. 10°
10 DLyt08 5,41. 108
11 DLyt09 4,23. 103
12 DPLyt10 8,56. 102

Piém 3 xd Krong N6, huyén Lak, Dak Lak
13 DPLknO01 6,78. 10°
14 DLkn02 6,94. 10°
15 DPLkn03 7,24. 10
16 DLkn04 8,03. 10°
Piém 4 xa Krong N6, huyén Lak, Dak Lak

17 PLknRO1 4,32.10°
18 PLknR02 3,11. 10°
19 PLknRO3 2,98. 103
20 PLknR04 4,34.10°
21 PLknRO5 4,02. 102
22 PLknR06 6,32. 102
23 DPLknRO7 2,13. 102
24 PLknRO8 5,02. 102

Két qua tai bang 3.15 va 3.16 cho thay: S6 luong té bao vi sinh vat sinh tong
hop Indole- 3- Acetic Acid trong cic miu dat kha da dang va phong phu dat trung
binh tir 10 + 10* CFU/qg.

3.4. PHAN LAP MOQT SO CHUNG VI KHUAN VA XA KHUAN TRONG
MAU PAT KHU VUC CO QUAN THE LAN

3.4.1. Phan lip so bd cac chiing vi khuin trong miu dit khu vie c6 quin
thé Lan

Tir 29 mau dét thu nam 2021 tai quan thé Lan & Huéng Hoéa tinh Quéang Tri,
khu Béo ton loai va sinh canh Voi, Nong Son tinh Quang Nam va Khu rung dac
dung Ba Na - Nai Chta thanh phd Da Ning, di phan lap va thuan khiét duge 18
chang vi khuan. Bé nghién ctru kha r}a'mg phat trién, dac di€m hiph dang khuan lac,
kha nang sinh sac t0 tan cua vi khuan, cac ching dugc nuoi cdy trén moi truong
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MPA-CMC. Xac dinh dic diém hinh thai khudn lac sau 48 gid nudi va duong kinh
vong phén giai cellulase (D-d) + 0,2 mm. Két qua dugc trinh bay ¢ bang 3.17

Bang 3.17. Mot sd dac diém sinh hoc chung vi khuan phan lap
tur dat khu vuc c6 quan thé Lan

Puong
Kha . Mat R kinh vong
L - . Mau sac . Hinh o
Ky hi¢u nang Hinh dang X duoi s phan giai
TT . ) . khuan . | thaite| Gram
chung sinh khuan lac khuan . cellulase
. lac bao
truong lac (D-d) +
0,2 mm
Huong Hoa, Quang Tri
Tron,  bé
mat  tron,
1 QT01 Tét trang duc, | Trang | Trang | Cau + 21
khéng co
nhan
Tron, bé
mat  tron, . R
P 3 Vang Vang
2 QT02 Tot bong, ) ) Que - 22
A ) nau nau
khong co
nhan
Tron, 10i,
trang  duc, .
£ N , | Trang .
3 QT03 Tot khong co Trang | Que + 36
. duc
nhan
Tron, bé
mat  tron,
4| oToa | véu |MO0 KO pie | Tebng | Chu |+ 13
eu ran ran au
khong  co 8 8
nhan
Hoi  tron,
bé mat . s
p . .| Vang Vang
5 QTO05 Yéu |nhan, hoi ) ) Que - 16
) ] nau nau
kho, co
nhan
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Cm1Vo06

Tron, bé
mat nhan,
hoi kho, cé

nhéan

Tréng

Tréng

19

Khu Bdo ton lodi va sinh canh Voi, Néng Son, Quang Nam

QNbk01

Tt

Tron,  bé
mat  tron,
bong khong
c6 nhan

Tréng

Tring

21

QNbk02

Tét

Tron, bé
mat  tron,
bong khong
¢ nhéan

Vang

Que

20

QNbkO3

Tét

Tron, bé
mat  tron,
bong khong
c6 nhén

Vang

17

10

QNbk04

Tét

Tron, bé
mat nhan,
bong, c¢o
nhan

Tréng

Tring

Cau

15

11

QNbkO05

Tét

Nhén, ring
cua, tra“ing
kem

Tréng
kem

Tréng

Que

23

12

QNDbkO06

Tron, bé
mat nhan,
hot kho, cé

nhan

Vangna

Cau

22

13

QNbK07

Tron, bé
mat  tron,
hoi kho,
khong co
nhan

Tréng

Tréng

21
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Khu Rirng déic dung Ba Na - Niii Chiia, Pa Nang

Tron,  bé
mat  tron,
14 | PNbnOl | Tét | bong, Vang | Vang | Que - 19
khong  co
nhan
Tron,  bé
mat  tron,
15 | BNbn02 | Yéu | hbong, Trang | Tring | Cau - 12
khdong cé
nhan
Tron, bé
mat  tron,
16 | DNbn03 | Yéu |bdng, Vang | Vang | Que + 11
khong  ¢o
nhan
Tron,  bé
mat  tron,
17 | DNbn04 | Tét | bong, Vang | Vang | Cau + 12
khéong cé
nhan
Tron, bé
. mat nhan, . . \
18 | PNbn05 | Tét _ Vang | Vang | Cau | + 14
hoi kho, co
nhan

Chu thich: (-) : Gram am
(+): Gram duong

Két qua nghién ctru trén Bang 3.17 cho thdy, cac ching vi khuan déu phat
trién tét, tao ra khuan lac dic trung khi nudi cdy trén méi trudng MPA-CMC. Téng
s6 18 chung khao sat c6 12 chung thudéc nhom vi khuan Gram am chiém ti 18 66,67
% va 6 ching thuéc nhom vi khuan Gram dwong chiém ti 18 33,33 %.

3.4.2. Phan lap so bd cac chiing xa khuin trong miu dit khu vue c6 quin
thé Lan

Tir 29 mau dét thu nam 2021 tai quan thé Lan & Huéng Hoéa tinh Quéang Tri,

khu Bao ton loai va sinh canh Voi, Néng Son tinh Quang Nam va khu ring dic
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dung Ba Na - Nui Chaa thanh phd Da Néing di phan 14p va thuan khiét duoc 27

chang xa khuin. Dé nghién ctru kha ning sinh trudng, dic diém hinh dang khuin

lac, kha ning sinh sic t6 tan cta xa khuan va duong kinh vong phan giai cellulase

(D-d) £ 0,2 mm, cac chiing dugc nudi trén moi truong va xac dinh sau 120 gio nuoi.

Két qua duoc trinh bay & bang 3.18.

Bang 3.18 Mot s6 dic diém sinh hoc chung xa khuin phan lap

tir dat khu vuc c6 quan thé Lan

Duong kinh
. .z . Nhom | vong phan giai
STT| Ky hi¢u bac diém khuan lac .
mau cellulase (D-d)
0,2 mm
Huvong Hoa, Quang Tri
Khuan ty khi sinh mau tring xam,
tron, bé mat béng min, c6 vién, vién .
1 | QTol ' ) T Trng 30
khuan lac trong, khuan lac dong nhat,
khdng sinh sac to
Khuan lac mau tring, tron, co vién,
vién khuan lac trong, bé mat khuén lac .
2 QT02 .. . . Trang 19
Xu Xi, khuan lac dang hat, khuan lac
khong dong nhat, khong sinh sac t6
Khuan lac c¢6 mau trang, tron, bé mat
ctia khuan lac xu xi, khuan lac dang
3 | QTO03 | soi, c6 vién, vién khuan lac trong, | Tring 18
bang phang, khuan lac khong dong
nhat, khéng sinh sic tb
Khuan lac c6 mau tring, tron, bé
mat cia khuan lac xu xi, khuan lac .
4 QT04 N A \ . Trang 13
dang hat, khuan lac khong dong nhat,
khong sinh sic té
Khuan lac mau trang, tron, bé mat
khuan lac xu xi, khuan lac dang hat, .
5 QTO05 Trang 11

khuan lac khong dong nhat, khéng
sinh sic to




57

QTO06

Khuan lac mau tring, tron, bé mat
khuan lac xu xi, khuan lac dang hat,
khuan lac khong dong nhat, khong
sinh séc té

Tring

12

Khu

Bao ton loai va sinh canh Voi, Nong Son, Quang Nam

QNbk01

Khuan lac mau tréng, nho, tron, moc
yéu, bé mat khuan lac xu xi, khuan lac
dang hat, khuan lac khong ddng nhit,
khong sinh séc té

Tring

19

QNbk02

Khuan lac mau xam, bé mat khuén lac
xU xi, khuan lac dang hat, khuan lac
khong dong nhat, khong sinh sac to

Xam

18

QNbk03

Khuan ty khi sinh mau tring sira, tron,
moc tot, bé mit khuan lac bong min,
khuan lac d6ng nhat, khong sinh sac to

Tring

20

10

QNDbkO4

Khuan lac mau trang, tron, co vién, bé
mit khuan lac xu xi, khuan lac dang
hat, khuan lac khong dong nhat, khéng
sinh sac t6

Tring

16

11

QNbkO05

Khuan lac mau xam, bé mat khuan lac
XU xi, khuan lac dang hat, khuan lac
khong dong nhat, khong sinh sac t6

Xam

14

12

QNbKO6

Khuan lac mau tréng, nho, tron, bé mat
khuan lac xu xi, khuan lac dang hat,
khuan lac khong dong nhat, khong
sinh sac t6

Tring

16

13

QNbk07

Khuan lac mau néu, tron, ¢6 vién, vién
khuan lac dang soi, bé mat khuan lac
x0 xi, khuan lac ddng nhat, khéng sinh
sic to

12

14

QNbkOS

Khuan lac mau tring, tron, bé mat
khuan lac xu xi, dang hat, khuan lac
khong dong nhat, khong sinh sic t6

Trang

16
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15

QNbk09

Khuan ty khi sinh mau trang, tron,
dang hat, c6 vién, vién khuan lac
trong, khuan lac dong nhat, khéng sinh
sac to

Tring

18

16

QNbK10

Khuan ty khi sinh mau xam, bé mat xu
Xi, dang nhung, khuan lac khong dong
nhat, khéng sinh sic tb

Xam

17

17

QNbk11

Khuan lac mau trang, tron, bé mait
khuan lac xu xi, khuan lac dang hat, c6
vién, vién khuan lac trong, bing
phang, khuan lac khong dong nhat,
khong sinh sac té

Tring

16

Khu

Rurng dac

dung Ba Na - Niii Chiia, Pa Nang

18

DPNbnO1

Khuan lac mau trang, tron, bé mait
khuan lac xu xi, khuan lac dang nhung,
c6 vién, vién khuan lac 16i cong, khuan
lac khong dong nhét, khong sinh sic to

Tring

18

19

DPNbn02

Khuan lac mau tring, tron, c6 vién,
vién khuan lac trang duc, vién 16i 1én,
bé mit khuan lac bang phang , khuan
lac d6ng nhat, khong sinh sac to

Trang

19

20

PNbn03

Khuan lac mau trang, tron, bé mait
khuan lac bong min, co vién, vién
khuan lac dang soi, khuan lac khong
dong nhat, khdng sinh sic t6

Tring

18

21

DPNbn0O4

Khuan lac mau nau, tron, ¢ vién, vién
khuan lac vang, vién khuan lac dang
soi, bé mat khuén lac xu xi, khuén lac
khong ddng nhat, khdng sinh sac t6

Trang

15

22

DPNbn05

Khuan lac mau xam, tron, bé mat
khuan lac béng min, khong vién,khuan

lac khdng ddng nhat, khong sinh sic t6

Xam

12
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Khuan ty khi sinh mau trang, tron, bé
mit bong min, ¢6 vién, vién khuan lac .
23 | DNbn06 . A Tréng 17
trong, khuan lac dong nhat, khong sinh

sac td

Khuan lac mau tring, tron, bé mat
khuan lac xU xi, c6 vién, vién khuan ;
24 | bNbn07 ) . A . Trang 16
lac dang soi, khuan lac khong dong

nhat, khéng sinh sic tb

Khuan lac mau tring, tron, bé mat
khuan lac xu xi, c6 vién, vién khuan .
25 | BPNbn08 ) . ) N Trang 11
lac dang soi, khuan lac khong dong

nhat, khéng sinh sic t6

Khuan lac mau tring, tron, bé mat
khuan lac xu xi, c¢6 vién, vién khuan .
26 | BPNbn09 ] X ) . Trang 9
lac dang soi, khuan lac khong dong

nhat, khdng sinh sic t6

Khuan lac mau trang, tron, bé mat
khuan lac xu xi, c6 vién, vién khuan .
27 | DNbnl0 ) N A N Trang 7
lac dang soi, khuan lac khong dong

nhat, khéng sinh sic t6

Két qua tir Bang 3.18 cho thdy nhom khuan lac mau trang chiém so luong
16n 22/27 ching chiém ti 1& 81,48 %, duong kinh vong phan giai cellulase (D-d)
giao dong tur 7- 30 mm.

3.5. PINH DANH CHUNG VI KHUAN VA XA KHUAN LUA CHON
TRONG MAU PAT KHU VUC CO QUAN THE LAN

3.5.1. Phén loai theo diic diém sinh hoc cac chiing vi khuin va xa khuén lya
chon

Tir 29 mau déat thu nam 2021 tai quan thé Lan & Huéng Hoa tinh Quéang Tri,
khu Bao ton loai va sinh canh Voi, Nong Son tinh Quang Nam va khu rung dic
dung Ba Na - Nti Chua thanh phd Da Nang da phan 1ap dugc 18 ching vi khuan va
27 chang xa khuan, lya chon dwoc 2 chung vi khuan QT03 c6 vong phan giai
cellulase (D-d) 1a 36 mm, QNbKO5 c6 vong phan giai 23 mm, ching xa khuan QTO01
c6 vong phan giai 30 mm va QNbkO03 c6 vong phén giai 20 mm dugc trinh bay trén
hinh 3.8
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Hinh 3.8. Hinh anh vong phan giai cellulase cia cac chung tuyén chon:
a/ Vi khuén; b/ Xa khuén
Pdc diém sinh hoc cia hai ching vi khudn nghién cizu

Két qua nghién ctru dic diém sinh hoc cua hai ching vi khuian QTO03 va
QNDbKO5 cho thay, ca hai loai vi khuan Iya chon déu c6 té bao hinh que ngin, kich
thudc té bao tir 1,0 + 2,0 pm. Hinh thai té bao cua hai chung vi khuan QT03 va
QNbKO5 gan nhu gidng nhau nhung hinh thai khuan lac cta chung lai hoan toan
khac nhau. Khuan lac cta ching QT03 nhén tre“'lng duc, con khuén lac cua chung
QNbkO5 16i mau tring kem c6 vién rang cua. Két qua duogc trinh bay & hinh 3.9 va
bang 3.19.

Hinh 3.9. Hinh anh khuan lac va té bao 2 chang vi khuan nghién ciu
a, b: Chang QTO03; ¢, d: Chung QNbk05
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Bang 3.19. Dic diém sinh hoc cta cac chung vi khuan

) Ky hiéu chung vi khuan

Pac diem QT03 QNbKO5
Mau sic khuan lac Trang duc Trang kem
Bé mat khuan lac Loi Nhan, ring cua
Kich thudc té bao (um) 1+2 1+2
Nhuém Gram Gram (+) Gram (+)
Tao bao tu Sinh bao tir Sinh bao tir
Thuy phan tinh bot + ++
Thuy phan CMC ++ ++
Thuy phan cellulase (D-d) 36 mm 23 mm
Thuy phéan xylan + +
Loéng gelatin + ++
Nhiét do sinh trudng 37 +40°C 37 +40°C
pH sinh truong 5+8 5+8

Ghi ch: ++ kha nang thily phan tot; + kha nang thiy phan trung binh.

Két qua & hinh 3.9 va bang 3.19 cho thiy ca hai ching vi khuan QT03 va
QNbkO05 déu 1a vi khuan Gram dwong, sinh bao tir, c6 kha ning phan giai tot cac
ngudn co chat hiru co khéc nhu tinh bot, CMC, cellulase, xylan tot. Ca hai chung vi
khuan QTO03 va QNbKO5 déu phat trién tot & dai nhiét do tir 30°C + 40°C. DPiéu nay
chimg t6 hai ching vi khuan QTO03 va QNbkO05 déu 13 nhitng vi sinh vét wa nhiét.
Céc ching vi khuan déu phat trién tot & pH tir 5 = 8. Vi cac dic diém sinh 1y cua
hai ching vi khuan QT03 va QNbkO05, c6 thé ing dung ching dé bd sung vao ché

pham vi sinh vat xir 1y chét thai hiru co.

Ddc diém sinh hoc cua cdc chung xa khuan nghién ciru

Céc ddc diém hinh théi té bao, khuan lac, dic diém sinh 1y sinh héa va mot sb
ddc diém sinh hoc khac cua 2 chung xa khuan QTO1 va QNbk03 dugc trinh bay ¢

hinh 3.10 va bang 3.20.
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Hinh 3.10. Hinh anh khuan lac va té bao 2 ching xa khuan nghién ctu

a, b: Chang QTO01; ¢, d: Chung QNbk03

Két qua tir hinh 3.10 va bang 3.20 cho thay cac chung xa khuan déu c6 kha
nang thity phan manh ngudn hitu co 1a cellulose, CMC, xylan va lam lodng gelatin.
Céc chung xa khuan nhiét d6 thich hop tir 35 + 60°C, pH thich hop trong khoang 6
+7,5. Nhu vay, cac chung xa khuan nay phd hop dé b sung vao ché pham vi sinh
vat phan giai cellulose [3]. Dua vao cac dac diém hinh thai, sinh ly cua hai ching xa
khuan, theo khoa phan loai cua Shirling c6 thé so bd xép cac chung vao gidng

Streptomyces.

Bang 3.20. Dic diém sinh hoc ctia ba chung xa khuan

2 Ky hiéu chiing xa khuan
bac diém
QT01 QNbk03
Maiu khuan ty khi sinh Trang xam Trang sita
Mau khuan ty co chét Khéng Khdng
Séc to tan Khong Khong
Hinh thai cudng sinh bao tir Thang hoi lugn, hoi xoan Thang hoi luon, hoi xoan
Bé mit bao tir Nhén Nhén
Pepton hoa stra + +
Lam lodng gelatin + +
Thuy phan CMC ++ ++
Thuy phan cellulose (D-d) 30 mm 20 mm
Thay phan xylan + +




63

., Ky hiéu chung xa khuan
bac diém
QT01 QNDbk03
Nhiét d6 thich hop 35 +60°C 35+ 60°C
pH thich hop 6+75 6+75

Ghi chl: ++ kha ning thuy phén tot; + kha ning thuy phan trung binh.

3.5.2. Phan loai theo kha niing sir dung Kit chuin héa sinh ciia hai chiing

vi khuan lya chgn

Kit chuan sinh h6a API 50 CHB dung dé phan loai vi khuan Gram (+) thudc

cac giéng vi khuan Bacillus twong dbi ddc hiéu, Két qua kha ning st dung co chat
ctia 2 ching QT03 va QNbKO5 thé hién & hinh 3.9 va bang 3.21.

a/ Chung QT03; b/ Chung QNbk05

Hinh 3.11. Anh sir dung Kit chudn CHB ctia chiing vi khuan sau 48 gio

Bang 3.21. Kha ning sir dung co chat theo Kit API 50 CHB cua chiung QT03 va
QNDbKO5 so sanh vdi loai trong bang Index cua Kit

So sanh chung QTO03 So sanh chung QNbkO05
STT Co chat v6i ching chuan v6i ching chuan
24h | 48h | B. megaterium | 24 h | 48 h | B. subtilis
0 | Control - - - - - -
1 | Glycerol + + + + + +
2 | Erythritol - - - - - -
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3 | D-Arabinoza + - -
4 L- Arabinoza + + +
5 | Riboza + + +
6 | D-Xyloza + + +
7 L-Xyloza - - -
8 | Adonitol - - -
9 | B Methyl-xylosit - - -
10 | Galactoza + - -
11 | D-Glucoza + + +
12 | D-Fructoza + + +
13 | D-Mannoza + + +
14 | L-Sorboza - - -
15 | Rhamnoza - - -
16 | Dulcitol - - -
17 | Inositol + + +
18 | Mannitol + + +
19 | Sorbitol + + +
20 o Methy./I-D- ] s .
mannosit B B
21 o Metf-lyI-D- N N N
glucosit
99 N Acetyl | . . .
glucosamin
23 | Amygdalin + + +
24 | Arbutin + + +
25 | Esculin + + +
26 | Salicin + + +
27 | Cellobioza + + +
28 | Maltoza + + +
29 | Lactoza + - -
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30 | Melibioza - + - - - -
31 | Saccaroza + + + + + +
32 | Trehaloza + + + + + +
33 | Inulin - - - + + +
34 | Melezitoza - - - - - -
35 | D-Raffinoza + + + + + +
36 | Amidon + + + + + +
37 | Glycogen + + + + + +
38 | Xylitol - - - - - -
39 | B Gentiobioza + + + + + +
40 | D-Turanoza - - - + + +
41 | D-Lyxoza - - - - - -
42 | D-Tagatoza - - - - - -
43 | D-Fucoza - - - - - -
44 | L-Fucoza - - - - - -
45 | D-Arabitol - - - - - -
46 | L-Arabitol - - - - - -
47 | Gluconat - - - - + +
48 | 2 ceto-gluconat - - - - - -
49 | 5 ceto-gluconat - - - - - -

Chd thich: -: khong c6 phan tng; +: ¢6 phan Gmg; +: phan tng yéu

Déi chiéu két qua nay véi API profile index, két hop véi cac dic diém hinh
thai theo khoa phan loai vi khuan cua Bergey’s, cho thdy mutrc d6 xac dinh chung Vi
khuan QTO03 thudc Bacillus megaterium va chung vi khuan QNbk05 thudc Bacillus
subtilis. Mac du vay, dé khang dinh chinh x4c dén loi hai ching vi khuan QT03 va
QNbkO05 duoc xac dinh tiép 16S dé khang dinh dén loai.

3.5.3. Phan loai theo phwong phap sinh hoc phén tir cac chiing vi khuén
va xa khuan lra chon

Hién nay, bén canh nhiing phuong phap dinh loai vi sinh vat truyén thdng,
cac nha khoa hoc con sir dung céac ky thuat sinh hoc phan tir d¢é phan loai dua trén
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trinh tu gen. Dbi véi vi khuan va xa khuan xac dinh trinh tu gen 16S rARN Ia
phuong phap dang dugc dung phd bién. Gen nay c¢6 mit trong tit ca cac té bao,
chtra viing bao tha cao va viing bién dbi cho phép phan biét giitra cac loai khac nhau.

Trong sb 4 chung duoc nghién ctu vé kha ning sinh tong hop hoat tinh
cellulase, qua nghién ctru so bd mot sé dic diém sinh ly sinh hoa cua chung, hinh
thai khuan lac va hinh thai té bao, da xac dinh duoc 2 chung thuéc nhoém vi khuan
(Bacillus sp.) va 2 chung thuéc nhdm xa khuan (Streptomyces sp.). Str dung phuong
phap phan tich trinh tu gene 16S voi cap mdi 27F/1142R doan gen 16S ARN dic
hiéu cé kich thudc khoang 1500 bp. Trinh tu gen cta 4 chung sau khi giai trinh tu
duge so sanh d6i chiéu voi dir liéu nguon gene va phan tich bang phan mém
BLAST trén Genebank, két qua trinh bay & hinh 3.12.

Hinh 3.12. San pham PCR cua 2 chang
vi khuan va 2 ching xa khuan
M: Maker,

1: QTO3; 1500 bp
2: QNbk05;

3: QTOL;

4: QNbkO3;

Két qua 2 chiing vi khuan QT03 va QNbk05 c6 do twong dong cao 100% véi
c4c loai lan luot 12 Bacillus megaterium va Bacillus subtilis. Hai chung xa khuan
QTO1 va QNbkO3 ciing c6 d6 tuong dong cao 100% vai cac loai xa khuan lan luot
la Streptomyces olivogriseus va Streptomyces misionensis. Cay phét sinh chung loai
duoc xay dung, so sanh va phan tich vé trinh ty nucleotide cac chung QTO03 va
QNbk05; QT01 va QNbkO3 véi cac loai twong déng vé thanh phan loai trén
Genbank, két qua trinh bay ¢ hinh 3.13 va 3.14.
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Két qua chang vi khuan QTO03 - thudc loai Bacillus megaterium dugc ky hiéu
la Bacillus megaterium QT03. Chung vi khuan QNbKkO5 thugc loai Bacillus subtilis,
dugc ky hiéu 1a Bacillus subtilis QNbk05. Chung xa khuan QTO1 thuoc loai
Streptomyces olivogriseus, dugc ky hiéu la Streptomyces olivogriseus QT01. Ching
xa khuan QNbkO3 thuoc loai Streptomyces misionensis, duoc ky hiéu la
Streptomyces misionensis QNbk03. Pang cht y, cac chung vi khuan va xa khuan
nay déu duoc phan lap tr dat noi phan bd loai lan hai Paphiopedilum
appletonianum (Gower) Rolfe, mét loi lan quy, hiém & Viét Nam. Cac chung nay
c6 kha nang sinh tong hop cellulose, tao mun va dinh dudng cho Lan sinh truong va
phét trién. Két qua nay gop phan hitu ich nham dinh huéng tng dung ching trong
viéc tao ché pham hitu ich cho céc giong Lan quy can duoc bao ton ¢ Viét Nam, tuy

nhién can phai c¢é cac nghién ciru thém trudce khi duoc tng dung vao thuc tién.
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KET LUAN VA KIEN NGHI
% Két lun:

- Da danh gia dic diém 53 mau dat thu duoc khu vuc c6 quan thé Lan: véi 29
MAau dat nim 2021 va 24 mAu dat nim 2022.

- Di xac dinh nhoém vi khuan hiéu khi, ndim mdc va xa khuan hitu ich trong
mau dat khu vuc c6 quan thé Lan cung cap dit liéu cho cong tac bao ton Lan, céc
mau dat rat da dang va phong pha vé thanh phan va sé luong cac nhom vi sinh vt
nhu vi khuan hiéu khi tong sb dat tir 10° + 107 CFU/g, nAm mdc tong so dat tir 10° +
108 CFU/g, xa khuan tong so dat tir 10* + 108 CFU/g.

- Pa xéc dinh nhéom vi sinh vat c6 kha nang c¢d dinh nito tu do, phan giai
cellulose, phan giai photphat va sinh tong hop Indole - 3 - Acetic Acid trong miu
dat khu vuc co quﬁn thé Lan: sb luong té bao vi sinh vat ¢ dinh nito trong cac mau
dat kha da dang va phong phu, dat trung binh tir 102 + 10* CFU/g, phan giai
photpho, phan giai cellulose, sinh tong hop Indole - 3 - Acetic Acid trong cic miu
dat cling kha da dang va phong phu dat trung binh tir 10* + 10* CFU/g.

- Pi phan 1ap dugc 18 chung vi khuan va 27 chiing xa khuan ¢6 kha ning sinh
tong hop cenlulase cao trong mau dat khu vuc c6 quan thé Lan.

- Pi dinh danh dén loai bon ching vi sinh vat c6 kha ning sinh enzym cao
bang khoa phan loai Bergey's va trinh tu cac gen 168, trong d6 ¢ 2 chung vi khuan
QTO03 Ia Bacillus megaterium QT03 va chung vi khuan QNbkO05 1a Bacillus subtilis
QNbkO5. 2 ching xa khuan QTO1 1a Streptomyces olivogriseus QT01 va chung xa
khuan QNbkO03 13 Streptomyces misionensis QNbkO03.

% Kién nghi:
Tiép tuc tién hanh nghién ctru cac hoat tinh chirc ning khac trén tat ca cac
mAu dat thu thap nim 2021 va 2022 nham dua ra bd co so dit liéu ddy du va chuyén

sau gitip ich cho cong tac bao ton loai Lan quy hiém.
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