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LOI CAM DOAN

T6i xin cam doan rang, ddy la céng trinh nghién ciru cua toi. CAc so lidu va két
qua nghién cizu trong ludn &an nay 1a trung thue va chiea tirng dwoc diing dé bdo vé
mot hoc vi nao.

T6i xin cam doan rang, Moi sw gitip dé cho viéc thyc hién ludn dn da dwoc cam
on va cac thong tin trich dan trong ludn dn ndy déu dwoc chi rd nguon gac.

T&c gia luan an

P6 Thi Kiéu An



LOI CAM ON

Trong qua trinh hoc tdp va thuc hién Lugn an téi ludn nhdn dwoc sw ung ho
va gitip d& Ciia cdc quy co quan, Thay CO, ban bé, dong nghiép va gia dinh.

Toi xin bay té 1ong biét on sdu sdc nhat téi Thay gido PGS. TS. Nguyén Anh
Diing, nguwoi huéng dan khoa hoc da tan tinh gidng day, déng vién va giip dé toi
trong suot qua trinh hoc tdp va dinh huréng givip t6i trieong thanh hon trong céng téc
nghién czzu va hoan thién Lugn an.

Trong qua trinh hoc tdp va nghién cizu tai trieong, téi da nhdn dwoc su hé tro,
dong vién va giup do tan tinh tor Ban Giam hiéu Truong Dai hoc Ty Nguyén; Lanh
dao Khoa Néng Lam Nghiép, B mon Khoa hoc Cay tréng va B6 mén Bdo vé thuc
vdt - Triwomg Pai hoc Tay Nguyén. Ngoai ra, toi con nhdn duwoc si hé tro, huréng ddn
va gitip do cua tap thé quy Thay, Co gido va can bg trong Khoa Nong Lam Nghiép,
Vién Cong nghé sinh hoc va Méi trieomg, Phong Bdo tao Sau dai hoc. Xin guri dén
tap thé quy Lanh dao va Thay C6 10ng biét on sdu sdc.

Xin chén thanh cam on gia dinh cdc anh Lé Vin Tam va Tran Vin Ngoc da
tao diéu kién dé céc thi nghiém trén dong rudng duwoc tién hanh mét céch thudn loi.

Gia dinh yéu thuong la nhitng nguoi da luén sdat canh djng vién, chia sé kho
khdn, buén vui, la déng lyc gilp tdi hoan thanh lugn an.

Cudi cuing, t6i xin bay té 1ong cam on chén thanh téi cac dong nghiép, ban be,
anh em lop NCS KHCT K1 va cac em sinh vién than yéu lop KHCT K12, BVTV K12,
KHCT K13, BVTV K13, BVTV K14 va BVTV K15 da d‘éng hanh va hé tro toi trong
qué trinh thxc hién Lugn an.

Bubn Ma Thugt, ngay  thang nam 2019

Tac gia luan an

P6 Thi Kiéu An



TOM TAT

Dé tai: “Nghién cizu dnh hirong cia mét sé chung vi khudn ngi sinh chon loc
dén sinh trwong, phat trién cay ca phé vaéi (Coffea canephora Pierre var. robusta)”
d3 duoc thuc hién tai thanh phd Budn Ma Thuét tir 12/2015 t6i thang 03/2019 voi
muc tiéu danh gia duoc anh huong cua mot sé ching vi khuan néi sinh chon loc dén
sinh trudng, phét trién cay ca phé véi trong diéu kién nha luéi va trén ddng ruong.
Trén co sé d0, xac dinh dugc hdn hop chang va liéu luong ap dung thich hop nham
gitip ca phé sinh trudng, phat trién tét, giam luong phan hda hoc st dung.

Dé tai dugc thuc hién véi 9 chung vi khuan noi sinh: Bacillus cereus M15,
Bacillus subtilis EK17, Enterobacter cloace EK19, Cu8, BH8, BMT7, Bacillus
pumilus BMT4, BMT8 va Bacillus sp. BMT11 véi cac ndi dung nghién ctru co ban
nhu sau:

- Anh huong cta cac ching vi khuan néi sinh chon loc dén sinh truéng cua
cay con ca phé véi trong diéu kién nha luéi;

- Anh huong cta cac ching vi khuan néi sinh chon loc dén sinh truong cay
ca phé voi giai doan kién thiét co ban trén déng rudng;

- Anh huéng cta cac chung vi khuan noi sinh chon loc dén sinh truéng, phat
trién cdy ca phé voi giai doan kinh doanh trén déng rudng.

Két qua nghién ctru thu duoc nhu sau:

- Trong sé 9 chiing vi khuan ni sinh thi nghiém, cac chung Bacillus cereus
M15, B. subtilis EK17, B. pumilus BMT4 cé kha nang kich thich sinh truéng cdy con
ca phé véi tot nhat, lam ham luong diép luc tb trong 14 ting 9,5 — 39,4%; ham luong
N% tang 10,3 — 20,9%, P% tang 77,8 — 111,1%, chiéu cao cay tang 17,5 — 51,2%j;
duong kinh gdc tang 25,6 -27,8%; khdi lwong cay tuoi ting 60,5 -117,5%:; khdi luong
ré tuoi ting 218,5 — 235,2%; chiéu dai ré ting dén 24,6% so vai cong thic ddi ching
bC.

- Hon hop B1 (B. cereus M15 + B. subtilis EK17) va B2 (B. subtilis EK17+ B.
pumilus BMT4) c6 anh huong tét dén kha nang hap thu dinh dudng N, P trong l&:



ham lwong N ting 9,1 — 27,7%, ham lugng P ting dén 18,2%. Kha ning sinh truéng
cuia cay ca phé véi tai canh giai doan kién thiét co ban tot nhat khi xtr Iy cac hdn hop
nay & mac 20 — 30 ml huyén phu vi khuan/cay (mét do 109 CFU/mL). Chiéu cao cay
tang 11,9 — 19,9%; duong kinh gdc ting 20,2 — 33,0%:; s6 cip canh co ban ting tir
3,4 —18,4%.

- Hon hop B1 (B. cereus M15 + B. subtilis EK17) va B2 (B. subtilis EK17+ B.
pumilus BMT4) da anh huong tich cuc dén ham lwgng cac sic té quang hop, kha
nang hip thu dinh dudng N, P trong 14, do d6 thuc day sinh truéng, phét trién cua cay
ca phé vdi giai doan kinh doanh, ting sé qua/chim. Két qua nay da lam ting 14,8 —

20,9% nang suat cay ca phé.

- Hon hop B2 (B. subtilis EK17+ B. pumilus BMT4) va B3 (B. cereus M15 +
B. pumilus BMT4) khi xt ly & mirc 20 — 30 ml/cay (mat do 10° CFU/mL) c6 hiéu qua
phong trir tuyén tring Meloidogyne sp. va Pratylenchus sp. gay hai ré ca phé véi giai

doan kién thiét co ban 1én dén hon 80%.

- P6i vai ca phé véi giai doan kinh doanh, xir ly cac hdn hop B2 (B. subtilis
EK17+ B. pumilus BMT4) va B3 (B. cereus M15 + B. pumilus BMT4) & muc 30 —
40 ml (10° CFU/mL)/cay c6 hiéu qua phong trir tuyén trung Meloidogyne sp.
Pratylenchus sp. gay hai 1én dén hon 70%.



SUMMARY

The disertation: "Study on the effects of some selected endophytic bacterial
strains on growth and development of Robusta coffee (Coffea canephora Pierre var.
robusta)" was conducted in Buon Ma Thuot from December 2015 to March 2019.
The aims were to evaluate the effects of some selected endophytic bacteria strains on
growth, development of Robusta coffee in a greenhouse and in field conditions. Based
on these results, further studies were conducted to determine the effective dose and
compatible combination of the strains on the growth and yield of the coffee in the
field.

The study was carried out with 9 endophytic bacteria strains: Bacillus cereus
M15, Bacillus subtilis EK17, Enterobacter cloace EK19, Bacillus sp. Cu8, BHS, B.
cereus BMT7, Bacillus pumilus BMT4, Bacillus sp. BMT8 and Bacillus sp. BMT11

with the following basic research contents:

- Evaluate the effects of selected endophytic bacteria strains on the growth of

coffee seedlings in greenhouse conditions;

- Evaluate the effects of selected endophytic bacteria strains on the growth of

Robusta coffee trees in vegetative stage;

- Evaluate the effects of selected endophytic bacteria strains on the growth and

development of mature Robusta coffee.
The research results were obtained as follows:

- Among the 9 studied endophytic bacterial strains, Bacillus cereus M15, B.
subtilis EK17, B. pumilus BMT4 stimulated the growth of Robusta coffee, the
obtained results showed that the bacteria increased in the leaf chlorophyll content of
9.5 — 39.4%; N% content of 10.3 to 20.9%, P% content of 77.8 to 111.1%, plant
height of 17.5—-51.2%; stem diameter of 25.6 to 27.8%); seedling fresh weight of 60.5



Vi

-117.5%; seedling fresh root weight of 218.5 - 235.2%; root length up to 24.6%

compared to the DC control.

- The B1 combination (B. cereus M15 + B. subtilis EK17) and B2 combination
(B. subtilis EK17+ B. pumilus BMT4) showed the best effect on N and P nutrient
uptake thus enhancing the growth of young Robusta coffee trees when applied at the
dosage of 20 - 30 ml of bacterial suspension (10° CFU/mL) per tree.

- The B1 combination (B. cereus M15 + B. subtilis EK17) and B2 (B. subtilis
EK17+ B. pumilus BMT4) had positively affected on the mature coffee leaf
chlorophyll content, N and P nutrient uptake, that lead to promoting the growth and
development of mature coffee trees, increasing the number of fruits/bunches. These

results increased the coffee productivity of 14.8 — 20.9%.

- Applying the B2 combination (B. subtilis EK17+ B. pumilus BMT4) and B3
(B. cereus M15 + B. pumilus BMT4) with the dosage of 20 - 30 ml/plant for coffee
seedlings or 30 - 40 ml/plant for mature coffee effectively reduced the density of

Meloidogyne sp. and Pratylenchus sp. down to 80%.
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MO PAU

1. Tinh cap thiét caa dé tai

Phan bon va thudc bao vé thuc vat hda hoc dang ngay cang bi ndng dan lam
dung nham muc dich ting ning suit cay trong. Hién trang nay khong nhitng 1am gia
tang chi phi san Xuit ma con c6 nguy co gy 6 nhiém dat, nudc, moi trudng va néng
san. Nhim giam bét luong phan va thuéc hoa hoc st dung trén ddng rudng nhung
van dam bao kha ning sinh truéng, phat trién cua cay trong, tiét kiém chi phi san
Xuat, han ché 6 nhiém moéi truong va giam thiéu nhitng tic dong xau dén stc khoe
Clia nguoi San Xuat ciing nhu nguoi tiéu ding, viéc sir dung céac loai phan bon va ché
pham sinh hoc ¢6 chtra cac chang vi sinh vat da chirc nang c6 kha ning han ché tac
hai cta cac tac nhan gay hai cay trong nhung van dam bao dinh dudng cho cay trong

sinh truong, phét trién tét dang duogc rat nhidu nha khoa hoc quan tdm nghién ctu.

Mot trong nhitng nhdm vi sinh vat ¢ loi dang duoc quan tdm nghién ctu nhiéu
hién nay 1a vi khuan noi sinh thyuc vat. Pay 1a nhiing vi khuan song trong mé thyc
vat, khdng gay hai hay canh tranh dinh dudng vai cdy chu (Schulz, 2006 [177], Wang
et al., 2009 [211]); trdi lai, ching con kich thich sinh trudng cua cdy chi mot cach
tryc tiép hoac/va gian tiép théng qua nhiéu co ché khac nhau (Bent and Chanway,
1998) [48], Ryan et al., 2008 [175]).

Ca phé 1a mét trong nhitng mat hang nong san chién lugc, dong gop hon 3,5
ty USD cho ngan sach nha nuéc (Nguyén Thi Lai va B Thi My Hién, 2019) [15].
Chu truong ctia Nha nudc la hinh thanh cac ving trong ca phé 16n, san xuat bén
vitng, dat c4c tiéu chuan caa ca phé chiing chi qubc té dap ung nhu cau xuat khau va
mang lai gié tri lgi nhuan cao (Uy ban nhan dan tinh Dak Lak, 2013) [28]. Tuy nhién,
san xuat ca phé Viét Nam n6i chung hién dang phai d6i mat véi nhiéu thach thuc,
trong d6 c6 van dé lam dung phan bon héa hoc (Truong Hong va cs., 2013) [14].
Diéu nay chang nhitng 1am gia ting chi phi san xuat ma con da va dang lam giam kha

nang chbng chiu cua cay ca phé dan dén bung né dich bénh, anh huéng khong tét dén



chat luong ca phé Viét Nam trén thi truong thé gioi va ciing 13 nguyén nhan c6 thé
dan dén thoai hoa dét canh tac, 6 nhiém ngudn nude va méi truong séng. Ngoai ra,
du lugng hoa hoc con 1am giam chit lwong hat ca phé nhan, 1am san pham kho c6 thé
di vao céc thi truong lén doi hoi chat luong cao. Do dé, viéc nghién ctu tim ra cac
giai phap thay thé mot phan phan bon va thude bao vé thuc vat hoa hoc trong san xuét

ca phé hién dang 1 van dé quan tdm cuaa nhiéu nha khoa hoc.

Nhitng két qua nghién ctru ban dau trén thé giéi va & Viét Nam cho thidy mot
s6 chung vi khuan noi sinh cay ca phé c6 hoat tinh ¢6 dinh dam, phan giai 14n, tong
hop kich thich t6 va dbi khang cao véi mot sé tic nhan giy bénh hai trén cay ca phé
vbi (Jimenez-Salgado et al., 1997 [108], Shiomi et al., 2006 [182], Mekete et al.,
2009 [134], Nguyén Ngoc My, 2012 [17], Truong Vinh Théi, 2012 [27], Oliveira et
al., 2013 [155]). Tuy nhién, nhitng nghién ctru nay mai chi ding lai ¢ viée thu thap,
phan lap va xac dinh mot s6 hoat tinh sinh hoc cua ching trong diéu kién in vitro va
trén cay con trong nha ludi.

Xuat phat tir thyc té trén, dé tai “Nghién ciru anh hwéng ciaia mét sé chiing
vi khuan néi sinh chon loc dén sinh trwéng, phat trién cay ca phé véi (Coffea
canephora Pierre var. robusta)” da duoc tién hanh.

2. Muc tiéu va pham vi nghién ciru cia deé tai
a. Muc tiéu nghién criu

Pé tai duoc thyc hién nham danh gia anh hudng ciia mot s6 ching vi khuan noi
sinh chon loc dén sinh truéng, phét trién cua cay ca phé véi trong diéu kién nha ludi
va trén dong rudng. Trén co sd do, tuyén chon céc ching ¢ hiéu qua va xac dinh
duoc hdn hop ching va lidu lugng ap dung thich hop nham hd tro ting truéng va ting
nang suat ca phé.
b. Phgm vi nghién ceiu

- Ké thira két qua phan lap va tuyén chon cac chang vi khuan ngi sinh trén cay

ca phé ché va ca phé véi caa Vién Cong nghé Sinh hoc va Mai truong, trudng Dai



hoc Tay Nguyén (Nguyén Ngoc M§, 2012 [17], Truong Vinh Théi, 2012 [27] va
Ngb Vian Anh va cs., 2017[1]), dé tai tuyén chon mét sé chang c6 hoat tinh sinh hoc
cao dé dua vao danh gia hoat tinh trén ciy ca phé trong diéu kién nha ludi va trén
dong ruong.

- Pé tai chi nghién ctru vi khuan néi sinh ré cay ca phé ma khéng nghién ciu
vi khuan néi sinh & cac bo phan khac trong cay.

- Pé tai khdng nghién ctu phét trién ché pham ma tap trung vao danh gia kha
nang kich thich sinh truéng, phét trién cay ca phé véi bang dich huyén phi cua mot
s6 ching vi khuan néi sinh cay ca phé trong diéu Kién nha ludi va trén déng ruong
trén nén dat nau do bazan tai thanh phé Budn Ma Thuot, tinh Bak Lak.

3. Y nghia khoa hoc va thuc tién
a Y nghia khoa hoc

- Két qua nghién ctru cua dé tai 1am sang to vai tro cia mot s6 chung vi khuan
noi sinh cy ca phé trong viéc thac day sinh truang, phat trién cay ca phé voi:

- Két qua nghién ciu cua dé tai 1a tai lieu tham khao cho nhitng nghién ciu
sau hon vé& vi khuan noi sinh cay ca phé va nghién ciu phat trién cac loai ché pham
sinh hoc tir vi khuan noi sinh cay ca phé véi.

b. Y nghia thuc tién

Két qua caa dé tai 1a co so cho viéc lra chon cac ching vi khuan ni sinh trong
ré cay ca phé c6 kha ning thic day sinh trudng phat trién cay ca phé dé nghién cau
san xuat phan sinh hoc ¢6 hiéu qua, ang dung trong canh tac ca phé véi nham giam
lugng phan hod hoc nhung van dam bao sinh truong, phat trién va ning suét cay ca

phé, g6p phan phat trién mot nén ndng nghiép bén virng va than thién véi moi truong.



4. Nhirng diém méi ciia d@ tai
- Pé tai dé cap dén van dé méi 1a anh huong cua hdn hop céc chung vi khuan
noi sinh dén sinh treéng va phat trién cua cay ca phé vdi cac giai doan kién thiét co

ban va kinh doanh trong diéu kién dong ruong.

- Dé tai dd danh gia anh huéng cua hdn hop cac chung vi khuan noi sinh dén
mat d6 va hiéu qua phong trir hai loai tuyén trung ki sinh chinh gay hai ré cay ca phé
vbi trong diéu kién dong rudng va xac dinh dugc lugng va hdn hop huyén phi vi
khuan thich hop dé han ché hon 70% mat d6 tuyén tring ki sinh cay ca phé véi giai

doan kién thiét co ban va kinh doanh

- Pé tai di nghién ctu anh huong caa cac hdn hop chung vi khuan noi sinh
dén ham luong diép luc, carotenoit, N va P trong 14, 12 nhitng minh chiing rd rang cho
su anh huéng cua vi khuan noi sinh dén sinh truéng, phat trién, ning suat va chat
lugng cuia cay ca phé véi cac giai doan. Trén co so ndy, di xac dinh dugc lugng va
hdn hop huyén phi vi khuan thich hop ap dung cho cay ca phé véi giai doan kién

thiét co ban va kinh doanh.



CHUONG 1. TONG QUAN

1.1. Khai niém vi khuin ndi sinh thue vat
L.1.1. Lich sir nghién curu

Nghién ciru vé vi khuan khong gay bénh cu tri bén trong mé thuc vat da bat
dau tir ndm 1926, mic du sy xuat hién cua chung di dugc ghi nhan tir ndm 1870
trong cong trinh nghién cau cua Pasteur et al. (Hallmann et al., 1997) [88]. Ké tir nim
1940, da c6 rat nhiéu bao cdo vé vi khuan noi sinh ban dia cu trt trong mé cta nhiéu
loai thyc vat khac nhau, ké ca hat, nodn, cu, ré, than 14 va qua (Hallmann et al., 1997)
[88]. Cac cdng bd ban dau coi vi khuan noi sinh 1a cac vi khuan tap nhiém do khu
trung bé mat chua ki hodc 1a cac tac nhan gay bénh tiém an (Smith, 1905) [189]. Tuy
nhién, cac nghién ciru sau nay da chitng minh rang vi khuan noi sinh cd thé cai thién
sinh trudng thuc vat, 1am giam céc triéu chung va tdc nhan gay bénh (Chen et al.,
1995 [62], Lodewyckx et al., 2002 [126]).

Tiép do6, cac nghién ctru vé vi khuan noi sinh chu yéu tap trung vao cac tac dung
c6 loi va sinh thai caa ching (Ryan et al., 2008) [175] dé hiéu rd hon vé phuong thirc
tuong tac ctia vi khuan ndi sinh véi ki chi cua ching. Gan day, cac nha khoa hoc lai
tap trung vao viéc sang loc cac dong vi khuan noi sinh va nghién ctu hiéu qua cua
chung d6i vai sinh truong, phat trién cua thuc vat va han ché 6 nhiém méi trudng nham

san xuat cac ché pham sinh hoc phuc vu néng nghiép (Senthilkumar et al., 2011) [180].
1.1.2. Dinh nghia

Vi khuan nai sinh thuc vat ("Endophytic bacteria") hiéu theo nghia den 1a vi
khuan cu trii bén trong cay ("endon™ = bén trong; "phyton” = cay). Ké tir khi phét
hién ra cac vi sinh vat noi sinh & Ptc vao nam 1904, cac nha nghién ctru da dinh
nghia vi sinh vét noi sinh theo nhiéu cach khac nhau, thuong 1a tuy thuéc phurong
phép vi sinh vat noi sinh dugc phan Iap va danh gia. Hallmann et al. (1997) [88] m6

ta vi khuan noi sinh 1a nhitng sinh vat c6 thé phan lap duoc tir cac bo phan da khir



trung bé mit cua cay hodc dugc chiét xuat tir cac noi mo thyc vat va khdng gay thiét
hai cho cay chu.

Kado (1992) [109] dinh nghia vi khuan néi sinh Ia nhitng "vi khuan cu tra
trong mé thyc vat sdng ma khdng 1am ton hai dang ké hodc dat duoc loi ich khéc
ngoai viéc dam bao cu tri". Pinh nghia nay duoc xem 1a quéa han ché, vi n6 loai trir
kha ning cac vi khuan noi sinh c6 thé hinh thanh cac méi quan hé cong sinh véi ki

chu.

Bacon va White (2000) [39] da dua ra mot dinh nghia vé vi khuan noi sinh
thuc vat toan dién hon va duoc chap nhan rong rai nhu sau: "Vi khuan néi sinh thuc
vat 1a nhiing vi khudn xam chiém cac mé séng va cur trii ¢ bén trong thuc vdt ma
khong gay ra bdt ky tdc déng tiéu cuc tic thoi rd rang nao™. Khai niém nay s& loai

trir cac vi khuan gay bénh cho thuc vat.
1.1.3. Nguén goc vi khuin ngi sinh thure vit

Vi khuan néi sinh thuc vat hién dién pho bién trong hau hét tat ca cac loai thuc
vat, chiing song tiém an hoic tich cuc xam chiém noi mé thuc vat mot cach cuc bo
hodc hé théng (Hallmann et al., 1997) [88]. Vi khuan ni sinh bit ngudn tir cac cong
d6ng vi khuan biéu sinh viing ré va 14, ciing nhu tir hat hoac cac vat liéu nhan giéng vo
tinh. Nhiéu nghién ctu cho rang vang ré 1a ngudn vi khuan ngi sinh chinh, tir 6 chung
xam chiém vao bén trong md té bao thyc vat (Verma et al., 2001 [209], Bressan and
Borges, 2004 [54]). Vi vay, vi khuan noi sinh thuong duoc phat hién & ré véi mat do

cao ngay tir nhirg giai doan dau cua sy phat trién (Mclnroy and Kloepper, 1995) [132].

Ré& dugc xem 14 vi tri wa thich nhat, tir d6 vi khuan xam nhap vao bén trong co
thé thuc vat. Vi khuan noi sinh xam chiém té bao noi mo tir cac vi tri nhu bé mit ré,
l6ng hat, chop ré va diém phat sinh ré bén (Verma et al., 2001) [209]. Ngoai ra, vi
khuan ciing c6 thé xam nhap vao cay théng qua cac khe ho tu nhién nhu: khi khong,
thiry khong (hydathode) va cac 15 xop nho trén mo thyc vat. Hon nita, ching c6 thé
di chuyén mot cach hé théng bén trong cay, do d6, vé mat ly thuyét co thé dan dén

tinh trang can bang mat do vi khuan bén trong cay. Sy that 1a vi khuan noi sinh thuong



tap trung véi mat do thap & cac bo phan khi sinh c6 thé 1a mét chi thi cho biét diéu
Kién méi truong & cac md nay it thich hop hon cho su phét trién caa vi khuan noi sinh
do su bién dong trong ngay 16n vé nhiét 6, ham lugng nuée, dinh dudng va tia UV.
Nguoc lai, hé théng ré duong nhu tao ra mot moi truong soéng on dinh hon noi ma
nhiét d6 va ham luong nuéc 6n dinh cho vi khuan cu trd (Mclnroy and Kloepper,
1995) [132].

Sau khi xam nhap duoc vao bén trong cay chi, vi khuan noi sinh sé cu tra &
cac 6 ndi sinh (endophytic niche). Cac 4 noi sinh s& bao vé vi khuan noi sinh khoi cac
tac dong Xau tir méi truong, dong thai gitp ching xam chiém va thiét 1ap bén trong
té bao, mé thuc vat. Nhitng vi khuan noi sinh thuong xam chiém khoang gian bao va
duoc phan 1ap tir tt ca cac bo phan cua cay nhu 1&, than, 14, qua va ké ca hat (Oliveira
et al., 2013) [155].

1.1.4. Sur da dang ciia vi khuzin ngi sinh thue vt

Thanh phan vi khuan ni sinh thuc vat rit da dang, chiing duoc phan 1ap tir ca
thuc vat mot 14 mam va hai 14 mam, tir cac loai than gd (soi, 18, keo ...), than bui (ca
phé ...), than leo (hd tiéu ...) dén cac thuc vat than thao (Ia, cu cai duong, ngd, nha
dam va co chan nudi ...). Rat nhiéu tac gia da tong hop su da dang caa vi khuan noi
sinh thuc vat (Hallmann et al., 1997 [88], Lodewyckx et al., 2002 [126], Rosenblueth
and Martinez-Romero, 2006 [174], Ryan et al., 2008 [175]). Gan day nhat, Miliute et
al. (2015) [140] da tom tat cac chung vi khuan noi sinh phan bé rong va pho bién nhat
trong nhiéu loai cay trong néng nghiép. Tuy nhién, danh sach nay van chua duoc
thong ké day du vi cac chung vi khuan va loai cay trong ma ching noi sinh rat da
dang. Theo Strobel et al. (2004) [196], mdi loai thuc vat déu c6 mot hay nhiéu loai vi

khuan nai sinh cu tra.

Bang 1.1 tong hop cac loai thuc vat khac nhau c6 thé c6 thanh phan vi khuén
ndi sinh twong tu nhau va mot loai vi khuan c6 thé noi sinh nhiéu loai thuc vat khac
nhau. Theo tong két cua nhiéu tac gia, Pseudomonas, Bacillus, Enterobacter va

Agrobacterium 12 c&c chi vi khuan noi sinh phé bién nhit, dugc phan lap duoc tir noi



mo cac cay khoé cua hon 129 loai thuc vat, dai dién cho hon 54 chi (Hallmann et al.,

1997 [88], Miliute et al., 2015 [140]).

Bang 1.1. Sw da dang ciia vi khuan ngi sinh thuc vat

Vi khuin ni sinh | Thucvat | Ngudn din
o - Proteobacteria
Azorhizobium caulinodans Lla Engelhard et al. 2000*
Azospirillum brasilense Chudi Weber et al. 1999*
Azospirillum amazonense Chudi, dra | Weber et al. 1999*
Bradyrhizobium japonicum Lla Chantreuil et al. 2000*
Mia Cavalcante & Ddobereiner 1988*
C3 ,hé Jiménez-Salgado et al. 1997*
. . 4 phe, Muthukumarasamy et al. (2002)
Gluconacetobacter diazotrophicus | Lua [149]
:erfa’ Khoai (Tapia-Hernandez et al., 2000)
g [198]
Methylobacterium mesophilicum | Cay c6 mui | Araujo et al. 2002*
' Scots pine, | Araujo et al. 2002%;
Methylobacterium extorquens Cay c6 mdi | Pirttila et al. 2004*
Rhizobium leguminosarum Lla Yanni et al. (1997)
Rhizobium (Agrobacterium) | . rot, l0a | Surette et al. (2003)
radiobacter
Sinorhizobium meliloti Khoai lang | Reiter et al. 2003*
Sphingomonas paucimobilis Lda Engelhard et al. 2000*
B - Proteobacteria
Co Kallar, Engelhard et al. 2000%;
Azoarcus sp. Lla Reinhold-Hurek et al. (1993) [169]
Burkholderia pickettii Ngb (Martinez-Ochoa, 2000) [130]
i . bau lupin Araujo et al. 2001%;
Burkholderia cepacia Cay co mui | Barac et al. 2004*
Burkholderia s Chubi, duaa, | Weber et al. 1999*;
P- Lda Engelhard et al. 2000*
Chromobacterium violaceum? Lda Phillips et al. 2000*
Mia, lua,
Herbaspirillum seropedicae chuoi, ngd, | Olivares et al. 1996*;
sorghum Weber et al. 1999*
Herbaspirillum rubrisulbalbicans | Mia Olivares et al. 1996*

y-Proteobacteria




Citrobacter sp. Chudi Martinez et al. 2003*
Enterobacter spp. Ngb I[\ilglsriroy and Kloepper  (1995)
Enterobacter sakazakii bau nanh Elflugk]hnSky'SObral et al., 2004)
Cay c6 mai, | Araujo et al. 2002*;
Enterobacter cloacae? Ngo, ’ Hinton et al. 1995*;
Ca phé voi | Truwong Vinh Thai (2012) [27]
Enterobacter agglomerans? bau nanh Elflugl?lrlSky'SObral et al., 2004)
Enterobacter hormaechei Ca phé Miguel et al. (2013) [138]
Enterobacter asburiae Khoai lang | Asis & Adachi 2003*
Erwinia sp. Pau nanh %Il(ilglahnsky-Sobral et al., 2004)
Escherichia colit Xa lach Ingham et al. 2005*
Caphé che | Miguel et al. (2013) [138]
Lda mi, Engelhard et al. 2000%;
Klebsiella sp. Khoai lang, | Iniguez et al. 2004*;
Ngb Reiter et al. 2003*
Klebsiella pneumoniae bau nanh Elf&k]hmky'somal et al., 2004)
Klebsiella variicola® ChPO" . I0a, Rosenblueth et al. 2004*
ng6, mia
Klebsiella terrigena Ca rét Surette et al. (2003)
Klebsiella oxytoca bau nanh (Kuklinsky-Sobral et al., 2004)
Caphé che |[119, Miguel et al. (2013) [138]]
Pantoea s Lda, (Kuklinsky-Sobral et al., 2004)
P- bau nanh [119];Verma et al. 2004
Pantoea vagans Caphé che | Miguel et al. (2013) [138]
Pantoea agalomerans Cay c6 mui, | Araujo et al. 2001, 2002*;
99 Khoai lang | Asis & Adachi 2003*
Pseudomonas chlororanhis Marigold Sturz & Kimpinski 2004%;
P Carot Surette et al. (2003)
Pseudomonas putida Ca rbt Surette et al. (2003)
Pseudomonas fluorescens Ca rot Surette et al. (2003)
Pseudomonas citronellolis bau nanh Elflll;hnSky'SObral et al., 2004)
Pseudomonas syringae Caphé che | Mekete et al. (2009) [134]
Pseudomonas synxantha Scots pine Prittila et al. 2004*
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_ é;falrféat, Cai Cooley et al. 2003*;
Salmonella enterica® ol ’ Guo et al. 2002%;
N Islam et al. 2004*
Ca chua
Serratia sp. Lla S&hiya et al. 2005*
Serratia marcescens Lla Gyaneshwar et al. 2001*
Ammophila
Stenotrophomonas arenaria,
Elymus
mollis Dalton et al. 2004 *
Firmicutes
. . s LA s Mekete et al.,, 2009) [134,
Bacillus pumilus Ca phé che (Nguyén Ngoc M§ (2012))[15]]
Bacillus thuringiensis Ca phé che (Mekete et al.,, 2009) [134,
B. licheniformis, B. subtilis Miguel et al., 2013) [138]
g- brevis, B. megaterium, Caphéché | Mekete et al. (2009) [134]
. mycoides
Bacillus spp. Cay co mui | Araujo et al. 2001, 2002*
Ngb Araujo et al. 2001;
Bacillus megaterium Ca rot, Mclnroy & Kloepper 1995;
Cay c6 mui | Surette et al. 2003
Clostridium I\{Ilscapthus Miyamoto et al. 2004*
sinensis
Paenibacillus odorifer Khoai lang | Reiter et al. 2003*
Staphylococcus saprophyticus Ca rot Surette et al. 2003*
Bacteroidetes
Sphingobacterium sp. Lda Phillips et al. 2000*

Ghi cha: (*): dan theo Rosenblueth and Martinez-Romero (2006) [174]

Sy da dang cua vi khuan noi sinh giam khi méi trudng bi 6 nhidém, dat dai bi

khai thac qua muc va lam dung phan héa hoc (Mekete et al., 2009) [134]. Ngoai ra,

mat d6 vi khuan noi sinh con bi anh huong boi nhiét do, luong mua, ki thuat canh
tac va cac chat cai tao dat (Hallmann et al., 1999 [90], Berg and Hallmann, 2006 [49].

Thanh phan vi khuan noi sinh & noi c6 diéu kién khi hau 6n doi da dang hon so véi &

vung nhiét doi.

Sy hién dién cua céc loai noi sinh khac nhau phu thudc cha yéu vao kiéu gen

cua vi khuan ciing nhu cta thuc vat ciing véi cac yéu té hitu sinh va vo sinh khéc.
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Trong khi mot loai cay cha bao gdm vai loai thuoc vai chi vi khuan noi sinh khac
nhau. Loai mé thuc vat hay thoi diém ma vi khuan néi sinh dugc phan 1ap khac nhau
cling mang lai két qua khéc nhau vé mat d6 vi khuan néi sinh (Mekete et al., 2009
[134], Miguel et al., 2013 [138]. Nhiéu nghién ctu vé quan thé vi khuan ndi sinh cho
thiy rang mac du vi khuan noi sinh xam chiém toan bo cay, nhung ré thuong 1a noi
tap trung nhiéu loai nhat. Céc loai vi khuan néi sinh cha yéu thudc nhom a-, B- va y-
Proteobacteria va c6 lién quan chat ché véi céc loai biéu sinh (Kuklinsky-Sobral et
al., 2004) [119].

Phan Ion cac chung vi khuan noi sinh c6 thé nudi ciy duoc thudc nhom
Proteobacteria, trong khi cac chung Firmicutes, Actinobacteria va Bacteroides nudi
cay it phd bién hon (Reinhold-Hurek et al., 1993) [169] .

Mat do vi khuan ndi sinh trong cay bién dong tiy thudc lodi thuc vat, bo phan
cdy, giai doan sinh trudng va diéu kién méi truong. Nhin chung, mat d6 vi khuan noi
sinh thuong cao nhat & md ré va thudng dao dong & khoang 103-108 CFU/g ré tuoi
(Mclnroy and Kloepper, 1995) [133]. Mat d6 nay duoc cho 14 thip hon so v&i mat do
vi khuan ki sinh gay hai thuc vat (dao dong & khoang 108-10'° CFU/g ré tuoi
(Hallmann, 2001) [89]. Mat d6 vi khuan noi sinh bén trong céc bo phan khi sinh
khoang 10* CFU/g than tuoi va khoang 10 CFU/g 14 twoi (Quadt-Hallmann and
Kloepper, 1996 [166], Hallmann et al., 1997 [88]). O cac bo phan nhu hoa, qua va

hat c6 mat do vi khuan noi sinh thuong thap nhat.
1.1.5. Anh huéng ciia cdc hoat dong néng nghiép déi voi quan thé vi khuin néi sinh

CAc bién phap lam dat lam thay d6i dang ké cac dic tinh ly, hda va sinh hoc
cua dat (Garcia-Orenes et al., 2013) [79]. Cac hoat dong lam dat c6 thé lam giam su
da dang cua vi sinh vat dat do pha huy co hoc, dat bi nén chat, giam thé tich mao
quan, 1am mit nudc va 1am gian doan viéc tiép can ngudn thire dn cua vi sinh vat.
Ngoai ra, st dung thubc hda hoc qua mire dé trir dich hai ciing c6 thé gay ra nhitng
thay d6i ddng ké vé chirc nang va cau tric quan thé vi khuan trong dat (Pampulha and

Oliveira, 2006) [158]. Thudc trir dich hai c6 thé tc ché truc tiép dén sy ting truong
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va chuyén hda cua vi sinh vat, ciing nhu su da dang cua vi sinh vat c6 thé thay ddi do
su thay d6i tong thé trong ciu tric hé sinh thai ndng nghiép. Bén canh dé, cac bién
phap k¥ thuat canh tac lam thay ddi sb luong, chat luong ciing nhu sy phan b theo
khong gian cua tan du thuc vat trong dat, thong qua sy thay doi cac chat dinh dudng
va cac yéu t6 dau vao (Miliute et al., 2015) [140]. Twong tu nhu vay, viéc st dung
phan khoang hoic phan hitu co ciing duoc ghi nhan c6 anh huéng khic nhau dén
thanh phan va sinh khéi vi sinh vat (Zhong et al., 2010) [222]. Su da dang vi sinh vat
va hoat dong trao d6i chat ting 1én dang ké trong dat c6 sir dung phan hiru co. Tuy
nhién, viéc bon phan chudng vao dat cd kha ning thay doi thanh phan cua quan thé

vi sinh vat ngi sinh va gay hai moi truong (Soupir et al., 2006) [192].

Pa sb vi khuan noi sinh thyc vat 12 noi sinh khdng bat budc va & mot giai doan
nao do6 trong vong doi, chlng co thé ton tai bén ngoai cay ky chu (Hardoim et al.,
2008) [93]. Nhitng chang vi khuan néi sinh nay thuong bat nguon tir dat, xam nhiém
vao ré cua cay chu va xam chiém gian bao. Vi vay, c6 thé gia dinh rang cong dong vi
sinh vat noi sinh 1a dai dién cho mét tap con cuaa quan thé vi sinh vat rong hon cua
vling ré va no sé phan anh sy khac biét gay ra boi cac ki thuat canh tac dic trung cho
cong dong vi sinh vat dat. Tuy nhién, nghién cau vé tac dong cua céac ky thuat canh
tac ddi véi bién dong quan thé vi sinh vat dat chi gisi han trong mot s nghién ciru.
Cac vi khuan noi sinh Acetobacter diazotrophicus ¢ kha ning c6 dinh dam da duoc
chang minh 1a giam déang ké mat do bén trong cay mia khi duwoc bon phan véi ham
luong dam cao (Fuentes-Ramirez et al., 1999) [75]. Phan tich thanh phan vi khuan
noi sinh ré cay ngd & vuon duoc xt Iy bang thude diét co va céac loai phan bon khac
nhau cho thay su khac nhau vé thanh phan va mat d6 vi khuan néi sinh ré cay ngd &
vuon st dung phan vo co khac véi vuon trong bang phan hiru co (Seghers et al.,
2004) [179]. O nhitng vudn ¢6 str dung phan hitu co, mét d6 vi khuan noi sinh thuong
cao hon so véi & vuon sir dung phan vo co (Seghers et al., 2004) [179]. Trong khi do,
anh huang cua viéc xtr Iy thudc diét co dén thanh phan vi khuan noi sinh khong dang
ké. Cac nghién ciu nay khdng cho thay liéu sy thay doi quan thé vi khuan noi sinh

c6 phai 1a hau qua cia su thay doi quan thé vi khuan tong so trong dat khi xt ly phan
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bon hoic cac ky thuét canh tac c6 anh huong tryuc tiép dén cong dong néi sinh ré. Tuy
nhién, mot nghién cau khac ching minh rang viéc xt 1y chitin vao dat dan dén su
thay ddi cac quan thé vi khuan trong ré, viing ré va dat tréng bong vai (Hallmann et
al., 1999) [90].

1.1.6. Tinh ciy chii véi chiing vi khuin ddc thii va so Irong cdc té bao vi khuin cin

thiét cho viéc xam nhap vao thure vat

Nhiéu céng trinh nghién cau cho thay cac chung vi khuan néi sinh dugc phan
lap tir lodi thuc vat nay cd thé duoc chung thanh cong vao bén trong loai thuc vat
khac ma van phat huy cac dic tinh thuc day sinh truéng thuc vat caa ching. Chang
han nhu chung Paenibacillus polymyxa P2b-2R dugc phén lap tir ngi mo cay thong
Pinus contorta nhung van c6 thé xam nhap thanh céng vao bén trong cay ngd, cé
dinh dam sinh hoc va thuc day sinh truang caa cay (Puri et al., 2015) [164]. Qué trinh
xam nhiém noi mo tdi wu dat dugc khi lugng té bao chung nhiém ban dau la 10°-
10*CFUl/cay.

Mat d6 vi khuan noi sinh trong ré thay doi tly theo tirng loai cay chi. Vai thuc
vat hai & mam, mat do téi da 1a 10° CFU/g r&, trong khi thuc vat mot 14 mam c6 mat
d6 cao hon dang ké, 107-108CFU/g ré (Dong et al., 2003) [68]. Tuy nhién, nguyén

nhan cua hién twgng nay van chua duoc lam sang to.

Viéc nghién ciu chung nhidm vi khuan ni sinh vao thyc vat di dua dén mot
s6 két luan sau: (i) chi can mot vai té bao ciing du dé vi khuan noi sinh xam nhap
dugc vao bén trong cay; (ii) chang cé kha ning xam nhidm tbt ¢ thé xam chiém noi
mo cua nhiéu loai thuc vat khac nhau va; (iii) cac chung lién quan gan co thé khac

biét rat Ion vé kha nang xAm nhap vao bén trong mé thyc vat (Dong et al., 2003) [68].
1.2. Vai tro vi khuén ndi sinh thye vat

Vai tro caa vi khuan noi sinh thyc vat da dwgc ghi nhan trong nhiéu nghién
Clru ciia C4c tac gia trong va ngoai nudc. Tac dung va eng dung cua vi khuan ni sinh

thuc vat duoc trinh bay tdm tat trong hinh 1.1.
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Azopirillum sp. Herbaspirillum sp.

Hinh 1.1. Tac dung cia vi khuan ndi sinh thuc vat va ing dung

(Ryan et al., 2008) [175]

Co ché cua nhitng tac dong co loi cua vi khuan noi sinh ddi véi cay chi tuong
tu nhu ctia cac vi khuan ving ré c6 kha niang thuc day sinh truéng thuc vat (Compant
et al., 2010) [57]. Piéu nay la do hau hét cac vi khuan ni sinh duoc phan 1ap tir noi
md céc loai thuc vat khoe manh va cé thé duge xem nhu ndi sinh khéng bat budc va
c6 kha nang séng bén ngoai mo thyc vat nhu nhitng vi khuan ving ré (Di Fiori va
Del Gallo, 1995, dan theo Lodewyckx et al., 2002 [126]). Ngoai ra, nhiéu chang vi
khuan ndi sinh cay ngb ngot va cay bong vai duoc ghi nhan 1 nhitng chung vi khuan
viing ré pho bién (Mcinroy and Kloepper, 1994) [131]. Vi khuan noi sinh thyc vat
thuc day sinh truéng cua cay chu mot cach truc tiép thong qua tang cuong tong hop
kich thich t4 sinh treang thuc vat auxin (IAA), ting ham lwong cac chat khoang, gidp
¢ dinh dam sinh hoc, phan giai 1an kho tan, (Jasim et al., 2013 [105], Nguyén Thi
Huynh Nhu va cs., 2013 [20], Milca et al., 2014 [139]) hoic gian tiép thong qua ting
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kha nang ddi khang véi cac tac nhan gay bénh, giam sy thay ddi cua thoi tiét gay ton
hai cho cdy (Ryan et al., 2008) [175]. Ngoai ra, ching con c6 thé gilp loai bo céac
chat gay 6 nhiém (Rosenblueth and Martinez-Romero, 2006 [174], Ryan et al., 2008
[175]. Trong mot sb truong hop ching c6 thé day manh tée dd nay mam cua hat, thic
day sy hinh thanh cdy con trong diéu kién bat loi (Chanway, 1997) [60]. Ngoai ra,
vi khuan néi sinh con c6 thé ngin chian mam bénh phét trién bing cach tong hop céc
chat noi sinh trung gian, qua do tiép tuc tong hop cac chat chuyén hoa va cac hop chat
hitu co méi. Vi khuan nai sinh ciing c6 thé ¢ mot sb tac dung c6 loi khac nhu san
sinh siderophore, gitip phan nao thoa man nhu cau vé sit cia cay chu, gitp cay phong
chéng lay nhiém cac mam bénh (Murugappan et al., 2013) [148]. Nhu vay, c6 thé
thdy rang tiém ning wng dung cua vi khuan noi sinh trong san xuat néng nghép bén

vitng la rat 16n.
1.2.1. Khi ning cé dinh dam sinh hoc ciia vi khuin ngi sinh

Nito 13 yéu té dinh dudng han ché nhat cho sy phat trién cua thuc vat mac du
trong khi quyén, ching chiém t&i 78% thé tich khong khi (Gupta et al., 2012) [85].
Tuy nhién, chling ton tai dudi dang khi N2, thuc vat khong ¢ kha ning dong héa truc
tiép dugc. Cac vi sinh vat c6 dinh dam c6 kha nang hat dam (N2) trong khong khi va
bién ddi dam tir dang cay trong khong hap thu duoc (N2) thanh dang dam ma cay

trong hap thu duoc nhd su xUc tic ciia enzyme nitrogenase.

Quan hé cong sinh nay co vai tro hét sirc quan trong trong su 6n dinh chu trinh
dinh dudng nito, bd sung ngudn dam cho dat va dinh dudng cay trong, 6n dinh ning
suat mla vy, phét trién bén ving sinh thai (Nguyén Hixu Hiép, 2007) [12]. Hang
nam trén toan thé gidi, cac vi khuan ¢ dinh dam da ¢ dinh dugc khoang 160 — 170
triéu tan ni to khi quyén va chuyén héa thanh nguén phan dam dudi cac dang khéc
nhau (Cao Ngoc Diép, 2010) [7]. Nhu vay, cdy trong c6 thé sir dung ngudn dam vo

tan trong khdng khi nho ¢é su giup d& cua céc vi sinh vat ¢6 dinh dam.

Trong sb cac thuc vat khéng phai ho dau, mot sb loai da dwgc phan 1ap va mo

ta nhu 13 nhitng lodi cé dinh dam noi sinh, bao gdm Gluconacetobacter (tén cii:
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Acetobacter) (Boddey et al., 2003) [52], Azoarcus spp. (Reinhold-Hurek and Hurek,
1998) [170], Serratia spp. (Gyaneshwar et al., 2002) [86], Burkholderia spp. va
Herbaspirillum spp. (Baldani et al., 2000) [42]. Céc vi khuan c6 dinh dam cung cip
nito ¢b dinh sinh hoc cho cay chu, tuy nhién, luong dam ma ching cung cap rat bién
d6ng. Chang han nhw, ham legng N ma vi khuan néi sinh cay lta ¢ dinh duoc dap
rng 0-36 % nhu cau N cua cay (Malarvizhi and Ladha, 1999) [128] trong khi vi khuan
ndi sinh cdy mia gitp dap tng 0 — 71,7% nhu cau N cua cay (Boddey et al., 2003)
[52]. Su bién dong vé luong dam cé dinh duge duoc cho la phu thudc vao gidng, giai
doan sinh truéng cua cay, ching vi khuan, phuong phap chiing nhiém vi khuan va
diéu kién moi truong (Boddey et al., 2003 [52], Soad et al., 2005 [191]).

Két qua nghién ctru cho thay cd nhiéu vi khuan noi sinh gitr vai tro quan trong
trong san xuat lGa, mia, IGa mi va gitp giam lugng phan dam can bon trong qua trinh
canh tac. Chang han nhu, viéc bo sung Rhizobium cho cay laa da tiét kiém dugc 96
kg N/ha, dap tmg 2/3 lugng phan bon can thiét cho lta (Yanni et al., 1997) [215], bon
bd sung Burkholderia vietnamiensis vao cay lua da gitp tiét kiém duogc 25 - 30 kg
phan dam/ha (Tran et al., 2000) [205].

Herbaspirillum dugc ching minh 1a vi khuan ngi sinh ¢é dinh dam trong
nhiéu loai cay trong nhu: mia, lGa, lda mi, lta mach va cac loai ngii céc (Baldani
et al., 2000) [42]. Khi dwoc chung vao cy lia, mot s6 dong H. seropedicae 1am ting
100% khdi lugng tuoi cay lua (Baldani et al., 2000) [42]. Ngoai ra, H. seropedicae
767 1am ting ham luong N cua gidng lda chiu phén 29 - 61% (¢ ré) va 37 - 85% (&
than). Mot s nghién ctru khac ciing cho thay khi chung H. seropedicae vao hat ngd
roi trong trong nha kinh, san luong ngd ting 49 - 82% so véi cdng thicc bon phan
dam.

Luong dam sinh hoc tdng hop béi cac chung Herbaspirillum seropedicae dap

ing 31 — 54% nhu cau dam cua cay lda. Cac chung Burkholderia spp. chi ¢é dinh
dugc khoang 19% dam téng sb cua cay (Baldani et al., 2000) [42].



17

Xét vé hiéu qua cb dinh va cung cip nito truc tiép cho cay chu, cac vi khuan
noi sinh duogc coi 1 tot hon cac vi khuan ving ré do &p suat oxy ¢ bén trong mé thuc
vat thap hon so véi & trong dat. Khi vi khuan cé dinh dam thiét 1ap quan hé noi sinh
Vvé6i thuc vat, ham luong nito thuc vat tang ¢d thé 1a do sy ¢b dinh dam sinh hoc hoic
ting kha ning hap thu nito tir dat (Jha et al., 2013) [106]. Mot nghién ctu quy mo
thuc hién & Braxin cho thiy 60 - 80% luong nito tich lily trong cac loai gidng mia
khac nhau 1a két qua caa qua trinh ¢ dinh dam sinh hoc (Boddey, 1995) [51]. Ning
suit tong thé cua viéc p dung két hop céc vi khuan cb dinh dam (Rhizobium trifolii
va Burkholderia MG43) va giam luong phan bon twrong duong véi ning suét thu duoc
tr cong thirc bon diy di phan hoa hoc (Bhattacharyya and Jha, 2012) [50].
Gluconoacetobacter diazotrophicus 1a vi khuan cb dinh dam chinh néi sinh trong cay
mia, véi kha nang cb dinh dam sinh hoc 1én téi 150 Kg N/ha/nam (Bhattacharyya and
Jha, 2012) [50]. Tuy nhién, kha ning b6 sung dam sinh hoc cho cy chii ¢6 thé khéc
nhau tiy tirng chung vi khuan va loai cay chu. Phan tich protein caa giéng mia SP70-
1143 dwoc chung vi khuan ndi sinh G. diazotrophicus cho thay sy biéu hién gia ting
ciia ammonia lyase chirng t6 su trao ddi chat tang 1én do vi khuan gitp ting kha ning
hap thy nito (Lery et al., 2011) [122].

Mot s6 vi khuan noi sinh ¢é dinh dam da duoc phan 1ap tir cay lda va cé thé
cung cap N c¢b dinh duoc cho cay chi (Gyaneshwar et al., 2002) [86]. Nhiéu ching
vi khuan néi sinh c6 pho ky chi rong. Vi du: H. seropedicae di dugc tim thay trong
mét loat cac loai cdy trong nhu cay ngd, lta mién, mia va céc loai ho hoa thao khac
(Baldani et al., 1986) [41]. Piéu nay cho thay vi khuan ndi sinh phan lap tir mot loai
cdy c6 thé noi sinh dugc trong nhiéu loai cay khac, tham chi nhém cay nay khéng
cuing chi, ho va bo. Nhu vay, c4c loai ndi sinh ciing cho thay tinh ki chu khéng chuyén
tinh gitra cac loai thuc vat. Chang han nhu, Burkholderia sp. phan 1ap tir hanh tay
nhung ciing c6 thé ndi sinh trong md cay nho (Compant et al., 2005) [58]

Kha ning ¢ dinh dam caa mot vi khuan ni sinh bén trong cay ki chii da dugc
chang minh bang nhiéu phuong phéap khac nhau: thi nghiém giam axetylen, thi

nghiém pha loing dong vi **N. Nhiing thi nghiém trén da két luan rang ham luong
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dam bén trong cay ki chu ting 30-45 mg N/cdy (cAy con 6 tuan tudi) & cay lda
va 170kg N/ha/nam trong mia 1a két qua caa qua trinh ¢6 dinh dam sinh hoc (Iniguez
et al., 2004) [101]

Nhiéu nghién ciu gan day da tap trung vao vi khuan néi sinh ¢6 dinh dam
nham cung cap dam cé dinh sinh hoc tryc tiép cho cay. Mét loat cac vi khuan néi sinh
cb dinh dam di dwoc tim thay xam chiém noi mé cua ré lGa, ngd va co (Hinton and
Bacon, 1995 [98], Paulina Estrada-De Los et al., 2001 [159], Verma et al., 2001
[209], Elbeltagy and Ando, 2008 [71] va duogc cho I c6 kha ning cung cp truc tiép
nito cho nhu cau cua mia (Fuentes-Ramirez et al., 1999 [75], Chauhan et al., 2013
[61]), l0a (Baldani et al., 2000) [42] va lua mi (Kennedy et al., 1997) [111].

Trong diéu kién in vitro, hau hét cac chung vi khuan néi sinh cay mia
(Gluconacetobacter spp. va Azospirillum spp.) déu cé dinh dam manh nhat vao ngay
thir 4 va giam manh & ngay tha 6. Luong NH4* ma vi khuan Gluconacetobacter spp.
tong hop dwoc cd thé 1én dén 10,7 pg/ml trong khi luong dam cao nhat ma

Azospirillum spp. c6 thé tong hop duoc 1a 8,09 pg/ml.

Két qua nghién ctu ctia Van Thi Phuong Nhu (2015) [21] cho biét lugng dam
sinh hoc ¢6 dinh duoc bai cac dong vi khuan noi sinh c6 thé thay thé duoc 25 — 75%
luong phan dam hda hoc bon cho cdy mia. Dong Bacillus megaterium, Bacillus
megaterium TANa5, Pseudomonas putida TAL1, Bacillus megaterium THL105 c6
kha ning c¢6 dinh 30kg N/ha. Dong Bacillus subtilis TAL4 va dong Burkholderia
vietnamiensis THL103 c6 kha ning cb dinh dam sinh hoc 1én dén 60kg N/ha (thay
thé 50% luwong phan dam hoa hoc). Dong Azospirillum amazonense c6 kha ning c6
dinh 90 kg N/ha, dap tng 50% dén 75% nhu cidu dam cua cdy mia. B6 sung
Azospirillum 1én cay lua da thay thé dugc 40 kg N/ha (Smith et al., 1978) [190], bo
sung Burkholderia vietnamiensis da giap giam lugng dam bon cho lda la 25 - 30 kg
N/ha (Tran et al., 2000) [205]. Hai dong vi khuan Azospirillum amazonense SHL70
va Burkholderia kururiensis PHL87 ¢ kha ning thay thé khoang 50 - 75% luong dam
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hoa hoc dbi véi cay l0a trong trong didu kién nha ludi (Van Thi Phuong Nhu, 2015)
[21].

Sturz et al. (2000) [195] cho biét mét sé gidng mia cua Brazil nhan duoc hon
50% nhu cau dam cho su sinh truéng phat trién caa ching tir sinh vat ¢ dinh dam
sinh hoc (> 150kg N/ha/ndm). Viéc phat hién ra céc vi khuan cé dinh N2 noi sinh
trong ré, than va 14 mia duoc cho 1a nguyén nhan cua hién tuong nay (Kennedy et al.,
1997) [111]. Chung Azospirillum vao ciy lta dong gép dén 66% tong luong dam
trong cay (Malik et al., 1997) [129].

Vi khuan noi sinh ¢ dinh dam duoc nghién ciu nhiéu nhat gdm céc chung
thuoc chi: Azoarcus, Burkholderia, Gluconobacter, Herbaspirillum va Klebsiella
(Bacon and White, 2000) [39] trong khi céc chung vi khuan néi sinh ¢6 kha ning cb
dinh dam tét nhat duoc cho 1a Acetobacter diazotrophicus, Herbaspirillum sp., va
Azoarcus sp. (Sturz et al., 2000) [195] .

Cac chung vi khuan ¢ dinh dam Enterobacter cloacae, Erwinia herbicola,
Klebsiell apneumoniae, Herbaspirillum rubrisubalbicans, Azotobacter vinelandii,
Paenibacillus polymyxa, Herbaspirillum seropedicae va Acetobacter diazotrophicus

noi sinh ca viing ré va noi mo cay mia (Fuentes-Ramirez et al., 1999) [75].
1.2.2. Khi ning phin gidi Iin khé tan ciia vi khuin ngi sinh

Lan (P) la chat dinh dudng da lwong anh huong dén sinh truong cua thuc vat
I6n th hai sau nito. P ¢6 trong thanh phan cau tao cua ATP, hop chat cao ning cua
sinh vat, cd trong ciu tao cua axit nucleic, cac dan suat phosphat trong trao d6i chat.
Chinh vi vay, P c6 vai tro sinh ly quan trong trong quang hop, trao d6i chat, phan chia
té bao. Thé hién vai trd ddi véi thuc vat, P anh huang Ion dén sy phat trién cua ré, o
chac cua than va géc, su hinh thanh hoa va hat, sy sinh truéng va phat trién caa cay,
kha ning c6 dinh dam cua céc loai dau, chat lugng va sic dé khang cua cay véi cac
tac nhan gay bénh (Khan et al., 2009) [120]. Tuy nhién, cay trong chi c6 thé sir dung
duogc 1an tir dat dudi dang hoa tan trong dung dich dat. Thé nhung, trong dét lan ton

tai duéi hai dang 1 1an hiru co va l1an vo co. Lan hitu co ton tai trong xac b dong,
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thue vat va trong vi sinh vat, thuong 1a cac hop chat chi yéu nhu phytin, phospholipid,
acid nucleic va céc hop chét hitu co khac. Lan vo co trong dat thudng ¢ trong cac
dang khoang nhu apatit, phosphat sit, phosphat nhém va céc dang nay kho tan khién
cay trong khong hut duoc. Ngay ca trong dat giau P, hau hét déu & dang khong hoa
tan, va chi c6 mot ty 1& nho (~ 0,1%) kha dung cho cay trong (Taurian et al., 2012)
[199]. Chinh vi vay, dé dat dwoc ning suit cdy trong, ngudi ta thudng ding cac dang
phan lan d& tan dé bon cho cay. Tuy nhién, hiéu qua caa phan bén P trén toan thé gisi
chi dat khoang 10 -25% (Sherword, 1998) [181] do mét ty I 16n phan Ian cd thé hoa
tan khi bon vao dat d& dang bi ¢ dinh thanh cac dang khéng hoa tan nhu calcium
monohydrogen dihydrat phosphat (CaHPO4.2H,0), calcium monohydrogen
phosphat (CaHPO4) hay calcium orthophosphat (Casz(POa)2) va tré nén kém hiru dung
cho cay trong (Dey, 1988) [67]. Ngoai ra, viéc bon qua nhiéu 1an s& gay ra 6 nhiém
moi trudng dat (Chen et al., 2006) [64].

Phan giai 1an 1a mot trong nhitng dic tinh phé bién caa vi khuan noi sinh, do
d6, chung duoc sir dung dé giai quyét van dé trén (Rodriguez and Fraga, 1999) [173],
Nguyén Vin Dugc va Cao Ngoc Diép, 2004 [10], Khan et al., 2009 [120]). Chang
han nhu, phan I6n cac quan thé vi khuan noi sinh cay IGa mi, gao, ngd, lac, cay ho
dau, va huéng duong c6 thé hoa tan phosphate khoang trong cac thi nghiém in vitro,
va mot s6 lwong 16n cac vi khuan kich thich ting truong cay tréng c6 kha nang hoa
tan phosphat da duoc ghi nhan, bao géom céac chang thudc giong Burkholderia,
Enterobacter, Pantoea, Pseudomonas, Citrobacter va Azotobacter (Singh et al.,
2016) [188].

Vi khuan tang cuong kha nang cung cip 1an cho thuc vat theo nhiéu co ché
khac nhau: Kich thich su phat trién cua b ré bang cach tiét ra cac hormone kich thich
phét trién bo ré nhu IAA, ACC deaminase (Hayat et al., 2010) [96]. Thay doi cac ion
trong dung dich dat, lam ting kha ning chuyén hda lan khé tan tao ra céac
orthophosphate trong dung dich dat hodc tac dong truc tiép hay gian tiép dén su
chuyén hoéa lan vo co (Seeling and Zasoski, 1993) [178]. Qua trinh trao ddi chat cia

vi khuan da tac dong truc tiép dén qua trinh hoa tan va khoang hda lan tir cac dang
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lan hiru co va lan vo co (Richardson et al., 2009) [172]. Qua trinh nay tao ra cac ion
hiru co nhu gluconate, oxalate, malate, lactate, citrate hoac tao ra cac enzyme thuy
phan nhu phosphatase, cellulases can thiét cho qua trinh thuy phan 1an hiru co.

Céc co ché hoa tan phosphate hitu co lién quan dén cac enzyme, cu thé 1a C-P
lyase va cac phosphatase khong dic thi va phytase. Tuy nhién, hau hét cac loai vi
khuan hoa tan phosphat thdng qua san xuat axit hiru co nhu gluconat, ketogluconat,
axetat, lactat, oxalat, tartarat, succinat, citrat va glycolat (Khan et al., 2009) [120]. Loai
axit hitu co san sinh dé hoa tan P ¢6 thé phu thudc vao ngudn co chit carbon dugc st
dung. Kha ning hoa tan P cao nhit duoc ghi nhan trong méi trudng st dung dudng
glucose, sucrose hoic galactose lam nguén carbon duy nhét (Khan et al., 2009) [120].

Jasim et al. (2013) [105] d4 phan 14p vi khuan noi sinh tir than cay hd tiéu va
ghi nhan cac chung PnB 1 (Bacillus sp.1), PnB 8 (Klebsiella pneumoniae) va PnB 9
(Enterobacter sp.) c6 kha ning str dung lan kho tan tét nhat trong diéu kién in vitro.
Bacillus firmus ciing timg dwoc ghi nhan lam ting kha ning hap thu 1an cua lda va
[ta mi (Datta et al., 1982) [65]. Klebsiella sp. cling dugc ghi nhan c6 kha nang phan
giai 1an va tong hop IAA ¢ mot nghién ciu khac cua Chaiharn and Lumyong (2009)
[59] trén 10a ¢ Thai Lan.

Vi khuan hoa tan 1an kh tan khi bd sung vao thuc vat lam ting kha ning hap
thu Ian cua cay (Chen et al., 2006) [63]. Matsuoka et al. (2013) da phéan lap duoc cac
dong vi khuan ngi sinh Bacillus sp., Pseudomonas tir ré Carex kobobugi c6 kha ning
hoa tan 1an v6 co va tao ra siderophore.

Khi bon vi khuan Pseudomonas spp. véi chat mang la than bin (phan sinh hoc)
d3 1am tang chit dudng trong mia cdy & vu 1 va ting ning sudt mia cdy ciing nhu
lugng duong trong ca 2 vu (Cao Ngoc Piép va Bui Thi Kiéu Oanh, 2006) [8]. Cac
tac gia nay cho biét thém bon phan sinh hoc cho cay mia duong da tiét kiém duoc
184 kg N (400 kg uré), 192 kg P,0s (1200 kg phan supe lan) nhung van dam bao
nang suat va lugng dudng thu duoc cao hon so vdi bon phan héa hoc, mang lai
37.968.000 dong/ha dén 56.596.000 dong/ha loi nhuan cho ngudi trong.
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Bacillus cereus, B. megaterium va Lysinibacillus fusiformis phan lap tir cay
sam (Panax ginseng) thé hién hoat tinh phan giai 1an trong diéu kién in vitro (Vendan
et al., 2010) [208].

B. pumilus phan Iap tir mé da khir tring bé mat cia cay huong nhu tia Ocimum
sanctum cd hoat tinh phan giai 1an khé tan (37,3 pg/ml) va tong hop IAA (36,7 pug/ml)
kha cao, dat cuc dai sau 60h chung nhiém vi khuan (Murugappan et al., 2013) [148].

Mot sé chiing vi khuan noi sinh cdy ¢ chian nudi c6 kha nang hoa tan 1an khé
tan cao trong diéu kién invitro nhu Klebsiella pneumonia G4 (211,1 mg P20s/l) va
Micrococcus sp. (277,75 mg P20s/I) (Nguyén Thi Thu Ha va cs., 2009) [11]. Hai
dong vi khuan Pseudomonas putida TAL1 va Bacillus subtilis TAL4 c6 kha nang hoa
tan 1an kho tan thanh dé tan dé dap ang nhu cau sinh tredng va phét trién cho cay lda
va da tiét kiém duoc 50% luong phén lan vo co (twong duong 40 kg P20Os/ha) nhung
van dam bao vé ning suét, cai thién chat luong gao. Két qua bo sung két hop 2 dong
vi khuan Azospirillum amazonense SHL70 va Bacillus subtilis TAL4 I1én cay lGa cho
hiéu qua cb dinh dam va hoa tan 1an khé tan cao hon khi bo sung riéng ré tirng dong
cho cdy l0a (Van Thi Phuong Nhu, 2015) [21].

1.2.3. Khi ning tong hop indole-3-acetic acid (IAA) ciia vi khuin ngi sinh

Indole-3-acetic acid (IAA) 1a mot dang auxin, 1a chat diéu hoa sinh truéng cua
thue vat. IAA chi phéi sy phan chia té bao, sy gidn dai té bao, phan hda sinh md, phat
trién trai va hat, chi phdi giai doan dau sy phat trién cua cay trong. 1AA kich thich
d6ng thoi sy gidn dai truc 14 mam, ngan can su sinh truéng cua ré chinh, kich thich
su khoi dau caa ré bén va su thanh 1ap 16ng ré (Theologies and Ray, 1982) [202]. Rat
nhiéu vi khuan néi sinh thudc céc chi Pseudomonas, Burkholderia, Staphylococcus,
Bacillus, Enterobacteria, Azospirillum va Gluconacetobacter la nhitng vi khuan c¢b
dinh dam nhung nhd vao kha ning sinh tong hop IAA cia ching nén ciing duogc xem
la vi khuan kich thich sinh truéng thuc vat, gép phan lam ting ning suit cay trong
(Kloepper et al., 1989) [113] .
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Hau hét cac chung cd kha ning ¢6 dinh dam déu thé hién kha ning tong hop
IAA. Tuy nhién, ham luong IAA sinh tong hop duoc phu thudc vao loai ki chi, dong
vi khuan, diéu kién nudi cdy nhu pH, nong do oxy va giai doan phét trién. Van Thi
Phuong Nhu (2015) [21] d phan 1ap duoc 457 dong vi khuan noi sinh cay lda vira
c6 kha ning tong hop NH4* va hoa tan 1an khé tan vira c6 kha ning sinh tdng hop
IAA, trong d6, nhiéu dong cé kha ning téng hop IAA khé cao, 1én dén 38,75 ug/ml
sau 4 ngay nudi cdy. Mot sb ching vi khuan noi sinh cy co chin nudi ciing c¢6 kha
nang sinh tong hop IAA cao trong diéu kién invitro nhu Klebsiella pneumonia G4
(37,85 mg IAA/I) va Micrococcus sp. (39,64 mg IAA/I) (Nguyén Thi Thu Ha va cs.,
2009) [11]. Nguoc lai, ham lugng IAA ma cac ching vi khuan noi sinh cay mia
(Azospirillum spp. va Gluconacetobacter sp.) tong hop duoc trong diéu kién in vitro
thap hon, chi dat 17,75 pg/ml va 3,41 ug/ml (B4 Kim Nhung va Vii Thanh Cong,
2011) [19]. Tham chi vi khuan Pseudomonas aeruginosa ni sinh cay chudi chi tong
hop duoc 3,16 ug IAA/mI (Nguyén Thi Huynh Nhu va cs., 2013) [20].

1.2.4. Khi ning déi khing cdc vi sinh vit giy bénh thirc vt

Vi khuan noi sinh xam chiém cuing 6 sinh thai véi cac tac nhan gay bénh 1am
cho chiding tro thanh céc ang vién tiém nang trong viéc kiém soét dich bénh (Ryan et
al., 2008) [175]. That vat, rat nhiéu nghién ctru d chang minh vi khuan ni sinh c6
kha ning kiém soat c4c tac nhan gay bénh (Berg and Hallmann, 2006 [49], Melnick
et al., 2008 [135], Ryan et al., 2008) [175], Hallmann et al., 2009) [92]), cbn trung
(Kloepper et al., 2004 [116], Zhang et al., 2011 [220]) va tuyén tring (Mekete et al.,
2009 [134], Siddiqui and Singh, 2010 [185], Senthilkumar et al., 2011 [180].

Phan 16n céc vi khuan noi sinh déi khang c6 hiéu qua véi cac tic nhan gay
bénh déu 1a vi khuan Gram am va thuéc nhém Pseudomonas huynh quang (Whipps,
2001) [212]. Pseudomonas huynh quang thuong thay noi sinh & ré, 1am cho ching la
nhitng mg vién 1y twong trong viéc kiém soat sinh hoc cac tac nhan gay bénh. Cac
chung d6i khang thudng duoc ghi nhan 1a Pseudomonas chlororaphis, Pseudomonas
fluorescens, Pseudomonas graminis, Pseudomonas putida, Pseudomonas tolaasii va

Pseudomonas veronii. Kha niang kiém soéat ty & bénh co thé Ién téi 80% trong diéu
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Loai cAy trong | Vi khuin ngi sinh kidm | Loai thir y HieU QU Tai liéu tham
(téc nhan gay bgnh) s0at sinh hoc nghigm | Plwong phap ap dung Ieu qua khao
A . Bacillus cereus , A Lo
Bongvai, dau | g s subtilis Nhakinh | CPUNGUYen phuVE b9 la benh 50% | Fiepanetal.
(Rhizoctonia solani) ) X khuan vao rée (1995) [162]
Bacillus pumilus
bau Bacillus subtilis s L Chuang huyén phi vi A A _anos | Pleban etal.
(Sclerotium rolfsii) | Bacillus cereus Nha kinh khuan vao ré Giam ty I¢ bénh 70-80% (1995) [162]
Bong vai Aureobacterium saperdae | Thi nghiém | Tiém bang kim tiém Giam ty I¢ bénh va gitp | Chen et al. (1995)
(Fusarium Bacillus pumilus trong chau tang truong thuc vat [62]
oxysporum f. sp. Phyllobacterium
vasinfectum) rubiacearum
Pseudomonas putida,
Burkholderia
solanacearum
Ca chua Pseudomonas Thiét bi Chuang vi khuan vao Giam ty I¢ bénh, gilp Sharma and
(Verticillium dahliae trong cay cay con tang trudng thuc vat Nowak (1998)*
Lda Pseudomonas fluorescens | Thi nghiém | Ngam hat trong huyén | Giamty Ié bénh 50- Adhikari et al.
(Achlya klebsiana, Pseudomonas tolaasii trong chau | phu vi khuan 1h (mat 73%; thuc day tang (2001) [30]

Pythium spinosum)

Pseudomonas veronii
Sphingomonas trueperi

do 108CFU/mL)

trudng thuc vat (chicu
cao cay va khoi luong
cay kho)
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Pau Pseudomonas fluorescens | Thiét bi Tudi vao dat 107 Giam ty 1¢ bénh 48% Downing &
(Rhizoctonia solani) | Rifl::tc4 (with chiA gene) | trong cay CFU/mL Chung vao Thomson (2000) *
Khoai tay Streptomyces Thiét bi Xu ly giéng Giam sy phét trién cia | Krechel et al.
(Rhizoctonia solani, | turgidiscabies trong cay nam, ty I& nhiém tuyén | (2002)*
Verticillium dahliae, | Kitasatosporia tring vao cdy, thic day
M. incognita) cystargenia Streptomyces tang truong cay 78%

galilaeus Streptomyces

griseus Pseudomonas

graminis
Ot (Rhizoctonia Bacillus subtilis Nha kinh Xt ly hat Giam 55% ty I¢ bénh do | Ahmed et al.
solani, Phytophthora | Bacillus licheniformis Tudi vao ré R. solani va 55% do P. | (2003)*
capsid) capsid
Ca tim, khoai tay Bacillus spp, Nha kinh Nhiing ré Giam ty I& bénh 40- Tjamos et al.
(Verticillium Paenibacillus alvei Ruong Tu6i ché pham vao dat | 70%; ting ning sut (2004)*
dahliae) Bacillus (107 CFU/mL) 25%

amiloliquefaciens
Khoai tay Serratia plymuthica Nha kinh Tudi vao dat Giam ty 1€ bénh 76% Faltin et al. (2004)
(Rhizoctonia solani) | Pseudomonas reactans Pdng ruong | X ly gidng [73]

(108CFU/mL)

Cachua B. pumilus, B. mycoides, | Nha kinh Nhing ré céy con vao - Giam 30 - 35% so boc | Mekete et al.
(Meloidogyne huyeén pht vi khuan truéc | tring tuyén tring (2009) [134]
incognita) khi trong + tudi Sml - Giam 23 —33% sb u

huyén phl vi khuén vao
goc sau trong 5 ngay

sung trén ré do tuyén
trung

Ca phé (Hemileia
vastatrix Berk et Br.)

Phun Ién la

Silva et al. (2012)
[187]

Ghi chi: *: dan theo Berg and Hallmann (2006) [49]
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kién nha kinh (Pleban et al., 1997) [161]. Céc loai Gram &m khac c6 hoat tinh kiém
soat sinh hoc chdng lai cac tac nhan gay bénh Ia Phyllobacterium rubiacearum,
Burkholderia solanacearum (Chen et al., 1995) [62], Sphingomonas trueperi
(Adhikari et al., 2001) [30] va Serratia plymuthica (Faltin et al., 2004) [73].

Cac vi khuan néi sinh gram dwong c6 kha niang dbi khang thuong gap trong
chi Bacillus (Berg and Hallmann, 2006) [49]. Bacillus spp. xuat hién cha yéu trong
dat/ving ré nhung ciing dwoc ghi nhan séng noi sinh trong mot sé loai thyc vat
(Hallmann and Berg, 2006) [91]. Nhu duoc tom tit trong Bang 1.1, cac vi khuan noi
sinh thudc chi Bacillus va chi Pseudomonas da dugc chirng minh 1a ¢6 kha ning kiém
soat dang ké cac loai bénh do nam gay ra.

Vi khuan noi sinh c6 thé 1am giam hodc ngin can anh huong bat loi cia mot
s6 tac nhan gay bénh d6i voi cdy trong. Cac anh huong cé loi caa vi khuan noi sinh
hoat dong theo co ché gidng nhu ddi véi vi khuan ving ré. Cac co ché nay da duoc
nhiéu tac gia mo ta kha chi tiét (Compant et al., 2010) [57]. Tuy nhién, dé phét huy
tac dung, vi khuan noi sinh can phai hién dién bén trong cay trudc cac tac nhan gay
bénh (Silva et al., 2012) [187].

Hiéu qua caa cac vi khuan ndi sinh trong kiém soét sinh hoc phu thudc vao
nhiéu yéu tb, bao gdom: ki chu dic thu, bién dong quan thé va kiéu xam chiém ki chu,
kha ning di chuyén trong md Ky chu, va kha ning tao ra suc dé khang hé thong
(Backman et al., 1997) [38]. Vi duy, chung Pseudomonas sp. PsJN, ngi sinh hanh tay,
trc ché ndm gay bénh Botrytis cinerea Pers. va thiic day ting truéng nho, dugc chiing
minh 1a c6 thé noi sinh & nhiéu ki chi khac nhau (Ait Barka et al., 2002) [33]. Kha
nang xam chiém nhiéu ki chu ciing da duoc ghi nhan & nhiéu loai noi sinh khéc. Vi
du: Pseudomonas putida 89B-27 va Serratia marcescens 90-166 lam giam bénh do
Cucumber mosaic virus gay ra trén ca chua va dua chut (Raupach, 1996) [168].

Bailey et al. (2006) [40] cho biét nam noi sinh cay ca cao 1a Trichoderma spp.
da kich thich cay chéng lai cac tac nhan gay bénh. Tuy nhién, ché pham chira bao tur
nim thudng nhay cam véi moi trudng va cd tudi tho ngin hon so véi cac chung vi

khuan c6 kha nang hinh thanh noi bao tir vi cac ndi bao tir ¢6 kha nang chiu nhiét va



27

kho han (Driks, 2004) [69]. Ngoai kha ning tn tai dai ctia cac néi bao tir, vi khun
sinh ndi bao tir thuang cd thé duoc sir dung két hop voi mot sé nong dugc (Jacobsen
et al., 2004) [102]. Do vay, cé4c vi khuan kiém soat sinh hoc c6 kha ning hinh thanh

ndi bao tir 14 nhitng chiing rét o tiém ning trong viéc thuong mai hoa san pham.,

Két hop bon phan hitu co 1 tir xac ba cay dta véi cac dong vi khuan nai sinh
Burkholderia tropica, Burkholderia tropicalis va Pseudomonas stutzeri cung vai 150
kg N/ha di l1am ting cac yéu té ciu thanh ning suat, niang suat va chat luong qua.
Ham luong dudng trong qua va ca ham luong dudng chét trong dat & nghiém thirc
nay twong duong vadi nghiém thirc bon 300 kg N/ha. Phan hitu co vi sinh khong nhitng
tao thanh mat 16p thyuc bi vira han ché bbc thoat nuée, gitr am vao mua khé vira han
ché doc tinh caa dit phén ma con 12 loai phan bén tét cho cay dua, giam dugc 50%
lugng phan dam hda hoc va cai thién nang suat va chat luong qua (Tran Thanh Phong,
2012) [22].

M6t s6 vi khuan noi sinh ¢ kha nang kiém soét sinh hoc, vi chiing tao ra cac
hop chat khang vi sinh vat gidp cho cay trong han ché dich bénh. Cac chat khang sinh
la san pham tu nhién dwgc xac dinh 1a nhitng phan tir hitu co ¢6 khdi lwgng phan tir
thap. Nhom khang sinh nay cd kha nang e ché vi sinh vat ngay ca ¢ nong do rat thap
(Demain, 1981). Cé4c chat khang sinh ciia vi khuan ni sinh ¢ kha nang tiéu diét cac
yéu t6 gay bénh nhu vi khuan, nam, virus va dong vat nguyén sinh. Cac nhém khang
sinh nay khong chi c6 hiéu qua khang bénh cho cay trong ma con c6 hiéu qua déi voi

nguoi va dong vat.

Ecomycin 1a san pham khang sinh dwgc tao ra tir vi khuan noi sinh
Pseudomonas viridiflava cua mot s giéng co. Ecomycin 1a nhoém lipopeptide méi,
trong thanh phan cau tao c6 cac amino acid pho bién nhu alanine, serine, threonine
va glycine va cac amino acid dic biét. Ecomycin c6 kha ning tc ché manh nim gay

bénh nhu Cryptococcus neoformans va C. albicans.

Nhom chat chéng nim khéc 1a pseudomycin, san pham caa Pseudomonas noi

sinh ¢ thuc vat (Ballio et al., 1994) [43]. Pseudomycin thugc nhém lipopeptid, chira
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nhiéu amino acid khong thay thé nhu L-chlorothreonine, L-hydroxy aspartic acid, D
va L-diaminobutryic acid. Pseudomycine c6 hoat tinh khang nam gay bénh ¢ nguoi
C. albicans, C. neoformans va cac loai nam gay bénh thuc vét bao gom Ceratocystis
ulmi va Mycosphaerella fijiensis. Pseudomycin c6 hiéu qua trong viéc khang nam

Ascomycetes va duoc st dung trong néng nghiép.

Vi khuan néi sinh c6 kha ning 1am yéu di hay ngin can tac hai caa vi sinh vat
gay hai, tang cuong tinh khang bénh di véi cay trong. Nhiéu thi nghiém da ching
minh vai tro caa vi khuan néi sinh trong viéc ngin chin su tac hai caa nam Fusarium

oxysporum f. sp vasinfectum trén bong vai (Chen et al., 1995) [62].

Theo Mukhopadhyay et al. (1996) [146], mét s6 chung vi khuan ni sinh trong
hat l0a c6 kha ning khang nam rat manh nhu nim Rhizoctonia solani, Pythium
myriotylum, Gaeumanomyces va ca tuyén tring Meloidogyne graminicola. Vi khuan
Bacillus megaterium c6 kha nang khang Meloidogyne graminicola. Burkholderia sp.
va B. glumae va gitp cho cay lua khang lai R. solani. Dong vi khuan Bacillus subtilis
EDR4 noi sinh trong ré lta mi da tao ra mot loai protein E2 c6 tinh khang nam F.
graminearum, Macrophoma kuwatsukai, R. cerealis, F. oxysporum f sp vasinfectum,
Botrytis cinerea va G. graminis (Liu et al., 2010) [125]. Vi khuan Bacillus
licheniformis va Bacillus pumilus ni sinh trong ré ciy Platycodon grandiflorum c6
kha ning khang ndm Phytophthora capsici, F. oxysporum, R. solani va Pythium
ultimum rat manh (Asraful et al., 2010) [36].

Vi khuan nai sinh thuc vat con gidp cho cay giam bét tic dong cua céc tac
nhan v sinh gy bat loi nhu han va nhiém man (Flinn and Mei, 2010) [74]. Vi khuan
Bacillus subtilis giip cay Bassia indica ting kha ning chiu min dong thoi gilp cay
sinh truong tét hon trong diéu Kién binh thudng cling nhung trong diéu kién nhiém
man (Hashem et al., 2015) [94].

Téc dung cua vi khuan noi sinh khdng chi 1am tang niang suat va chat luong
san pham ndng nghiép ma con gép phan quan trong trong viéc bao vé moéi truong.

Véi kha niang c¢b dinh dam sinh hoc va hoa tan 1an kho tan, ching da giap lam giam
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mét lwong dang ké phan bén hoa hoc can sir dung. Vi vay, ching c6 tac dung bao vé
ngudn dat mat, bao vé ngudn chét hitu co trong dat, 1am giam sy 6 nhidém moi truong
dat va nudc. Ngoai ra, vi khuan néi sinh con c6 kha phan hay sinh hoc, ching c6 thé
chuyén hoa céc chat doc hai trong mdi truong nhu thude trir sau va thude diét co.
Burkholderia cepacia G4 c6 kha ning ton tai va chuyén ho4 toluen trong méi trudng
(Barac et al., 2004) [44]. Siciliano et al. (2001) [183] ciing nhan thiy ring mot s6 cay
trong c6 kha nang phat trién tt trong dat nhiém hoa chat doc. Trén nhimng canh dong
nhiém hop chit vong thom chtra N, ngudi ta da phan 1ap duoc vi sinh vat noi sinh
thuc vat tai ddy c6 kha nang phan hay hop chat vong thom chtra N. Két qua nghién
ctru cua Germaine et al. (2006) [81] khang dinh vi khuan Pseudomonas c6 kha nang
phan hay thubc diét co 2,4-D sau khi chung dugc chung vao cay dau Ha Lan Pisum
sativum. Su phét hién nhitng dong vi khuan c6 kha niang phan huy sinh hoc gilp
chiing ta c6 thé sir dung truc tiép chung nhu cac ché pham sinh hoc phan hity doc chat
hay chuyén gen c6 kha nang phan huy doc chat vao céc vi khuan khac dé xu Iy moi

truong.

Nhu vay, c6 thé n6i vai trd cua cac vi khuan noi sinh thuc vat rat da dang, 1a
linh vuc dang dugc quan tdm nghién ciu va ting dung trong san xuat néng nghiép

cling nhu bao vé moi truong.
1.3. Ung dung vi khuin ndi sinh thye vét trong néng nghiép
1.3.1. Phzn vi sinh cé dinh dam

Nhiéu cdng trinh nghién ctiu trén thé gigi da phat hién nhiéu nhém vi khuan
c6 kha ning c6 dinh dam gitp ting ning suat cay trong dang ké. Cac nhom vi khuan
nay duogc ung dung trong san xuat néng nghiép & nhiéu nudc trén thé gigi: My, An
Do, Théi Lan va Ai Cap, ... da dat duoc két qua khé cao. Vi khuan ¢ dinh dam bo
sung 1én thuc vat 12 ngudn cung cap dam hiru hiéu cé thé thay thé dam dang urea
ding cho trdng IGa va cac loai ngii cdc khac, cé thé thay thé duoc 2/3 luong dam hda

hoc nhung van dam bao ning suét lGa 6n dinh (Yanni et al., 1997) [215].
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Vi khuan Azospirillum c6 thé séng tu do, cong sinh trong ré va phat trién manh
trong vung ré lta. Nhém vi khuan nay cé kha ning c6 dinh dam va tiét cac chat diéu
hoa sinh trudong nhu IAA 1am ting chiéu dai, thé tich va sé luong ré, nho d6 gitip cay
tang kha nang hap thu nudc va chat khoang. Azospirillum lam ting ning suat cay ngo
tir 20 - 30% (Zaady et al., 1994) [219], ting ning suit lGa mi 10 - 40% (Reynders and
Vlassak, 1982) [171], ting ning suét lda 32 - 81% (Bashan and de-Bashan, 2010)
[45] so v&i dbi chiing. Vai trd quan trong cta Azospirillum dbi véi ndng nghiép da
dugc kiém ching trong thi nghiém nha ludi va ngoai déng. Cac dong vi khuan
Azospirillum c6 kha ning c6 dinh dam dugc dung dé san xuat phan bon vi sinh cho
cay lia. Chiang vi khuan duoc sir dung dé xu ly hat gidng va ma non trén déng ruong.
Ngoai kha ning cb dinh dam, chung vi khuan nay con gidp cay chéng chiu duoc han.
Khi bo sung A. brasilense vao cay lia mi, chiéu dai ré, bé mit ré va cac chat khoang
trong cay duoc ting 1én véi téng luong N ¢ dinh dugc tir N2 khong khi chiém téi
58,9% (Kapulnik et al., 1983) [110].

Nhiéu két qua nghién ciu cho thay vi khuan noi sinh gitr vai trd quan trong
trong san xuat Iia gao, mia va lda mi. Vi khuan noi sinh c6 vai trd ¢6 dinh N nho do
lam giam lugng phan dam can thiét trong trong trot. Cu thé nhu bo sung Rhizobium
Vao ciy lua da tiét kiém duoc 2/3 lugng dam can bon cho lda, trong duong 96 kg
N/ha (Yanni et al., 1997) [215], bo sung Burkholderia MG43 cho cdy mia da tiét
kiém duoc hon 50% lugng phan bon N can thiét (140 kg N/ha). Két qua cho thay 14
ngay sau khi xir Iy Burkholderia vietnamiensis, kha nang dam chdi cia lta ting 33%,
s6 luogng ré ting 57%, dién tich 1a ting 30% va nang suat lGa tang tir 13 - 22%, tiét
kiém duoc 25 - 30 kg N/ha d6i véi lda trong ngoai dong ruong (Tran et al., 2000)
[205]. Vi khuan Herbaspirillum c6 thé noi sinh trong nhiéu loai cdy nhu: mia, lua,
lGa mi, 1ta mach va cé4c loai ngii cc. Baldani et al. (2000) [42] di thi nghiém 80 dong
khac nhau cia H. seropedicae duoc phan 1ap tir cay lta, ngd, lia mién va bd sung cho
cay la. Két qua cho thay 12% céc dong vi khuan 1am tang 100% khdi lwong tuoi ciy
lGa. Cac thi nghiém cho thay trong nha kinh Herbaspirillum ting ning suét Iia 5%

(Mirza et al., 2000) [141]. Ngoai ra, chung H. seropedicae Z67 lam tang ham lugng
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N & r& cua gidng lGa chiu phén 29 - 61% va ¢ than 37 - 85%. Mot s nghién ctiru khéac
cling cho thay khi bo sung H. seropedicae cho hat ngd trong trong nha kinh, san lwong
ting 49 - 82% so véi bon phan dam héa hoc. Twong tu nhu vay, vi khuin noi sinh
Burkholderia sp. dd lam ting san luong IGa 0,5 - 0,8 tin/ha, ting sinh khoi 22
mg/cay (Baldani et al., 2000) [42]. Thi nghiém khéac trén khoai tay va co ba la cho
thiy vi khuan néi sinh da giup cy trong sinh trudng tot hon, lam ting chiéu cao cay
(63%), khdi lugng than tuoi (66%), va khdi luong ré tuoi (55%) (Sturz et al., 1998)
[193].

Viéc bo sung két hop nhiéu dong vi khuan néi sinh giup lam ting sy phat trién
thuc vat tot hon so véi viéc bo sung riéng ré tiung loai vi khuan. X Iy hdn hop H.
seropedicae LMG6513, Azospirillum lipoferum 4B LMG4348, Gluconacetobacter
LMG7603 va B. vietnamiensis LMG10929 véi mat 108 CFU/ml vao cay lda 5 ngay
tuoi da gitip lam tang nang suat 14,4% trong khi viéc bo sung riéng Ié tirng dong chi
tang t6i da 6,2% (Govindarajan et al., 2008) [84].

Mot vi khuan noi sinh ¢ dinh dam khac dang duoc quan tam la Azoarcus. Vi
khuan cb dinh dam séng néi sinh trong ré co 16ng cong Leptochloa fusca, gop phan
cho co dat niang suat khoang 20-40 tin/ ha/nim ma khong can bon thém phan N trén
chan dat kiém, min va ngheo dinh dudng (Reinhold-Hurek et al., 1993) [169].

Nhing nghién ciru bude dau cho thay khi bé sung vi khuan nét ré va vi khuan
Pseudomonas spp., lGa cao san da cho ning suat cao va tiét kiém dugc 70 kg N/ha
(Cao Ngoc biép, 2005) [6].

Str dung phan vi sinh chira cac dong vi khuan Burkholderia tropicalis, B.
tropica va Pseudomonas stutzeri két hop 150 kg N, 60 kg P2Os va 200 kg K2O/ha
bon cho cay dia lam tang kich thudc, khdi lugng va ning suat dira tuvong duong bon
300 kg N/ha (Tran Thanh Phong, 2012) [22].

Hién nay, & Viét Nam di str dung cac vi sinh vat c6 dinh dam dé san xuét nhiéu
loai phan vi sinh khac nhau dudi cac thuong phém: Nitragin, Rhidafo, Azotobacterin,

Azogin, Dasvila, ... va da thtr nghiém trén pham vi ca nudc. Cac thir nghiém sir dung
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phan vi sinh ¢ dinh nito Azogin ¢ 15 tinh mién Bic, Trung va mién Nam trén dién
tich hang chuc ngan hecta cho thay, trong ciing diéu kién san xuat, rudng lta duoc
bon phan Azogin déu tét hon so vé6i déi ching, biéu hién qua bo 14 phat trién tt hon,
ty 18 nhanh hixu hiéu va sé bong/khdom nhiéu hon déi chimg. Ning suét hat ting 4 -
25%, dac biét nhidu noi bon Azogin va giam 20% phan hda hoc van cho ning sut
l4a cao hon so véi ddi ching. DI véi rau (xa lach, rau diép, khoai tay, ...), bén phan
Azogin ciing lam tang san lugng thu hoach 20 - 30%. Viéc bon phén Azogin con lam
ting kha ning chéng chiu cia cdy va giam luong nitrat tén du trong rau (Nguyén
Minh Hung, 2007, dan theo (Vian Thi Phuong Nhu, 2015) [21]. Tuy nhién day chu
yéu la céac chung c6 dinh N tu do, khéng phai la cac chang vi khuan ¢é dinh N noi

sinh trong cay trong.
1.3.2. Phan vi sinh hoa tan Ian kho tan

Nhiéu loai vi khuan cd kha ning hoa tan 1an kho tan da dugc sir dung trong
san xuat phan sinh hoc @ng dung trong san xuat néng nghiép nhu: Pseudomonas,
Bacillus, Rhizobium, Burkholderia, Achromobacter, Agrobacterium, Microccocus,
Aereobacter, Flavobacterium va Erwinia (Goldstein, 1986) [83]. Két qua thi nghiém
cho thay khi bo sung vi khuan hoa tan 1an cho cy trong da lam tang hiéu qua hap thu

P ddi véi cay dong thoi kich thich sy phat trién cua cay.

B6 sung cac dong vi khuan phan giai 1an khé tan Rhizobium, Pseudomonas
striata va Bacillus polymyxa 1én cay dau xanh trong trong diéu kién ngoai déng ruong
d3 lam ting kha nang hap thu chét dinh dudng, ting sy hinh thanh nét san ¢ dinh N,
tang hoat dong cia enzym nitrogenase va sinh khdi kho cua cay. Ngoai ra, dong
Pseudomonas putida ciing lam ting kha ning hap thu P va kich thich sy phét trién
cua cay cai dau (Lifshitz et al., 1987) [124]. Véi cay lua mi, sir dung cac dong vi
khuan hoa tan 1an két hop chi véi 30 - 40% phan P héa hoc thi san luong ting 1én
dang ké so véi chi st dung phan P hda hoc. Két qua cho thay khi bd sung két hop
Bradyrhizobium japonicum va vi khuan hoa tan 1an Pseudomonas spp. san luong la

mi ting 1én 20% so v&i d6i ching. Xir ly hat 1a vai Azospirillum lipoferum 34H da
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lam ting ham luong P, chiéu dai ré va khéi luong twoi khé cua cdy lGa (Murty and
Ladha, 1988) [147].

Theo két qua nghién ctu cua Sundara et al. (2002) [197] dong vi khuan hoa
tan 1an Bacillus megaterium var phosphaticum dugc ap dung trong canh tac mia da
lam ting lwong P hitu dung cung cép cho cdy, thuc day kha niang dam chdi, mat do,
khdi lwong than va tang 12,6% nang suat. Ngoai ra, khi két hop bon bd sung vi khuan
Vv6i phan hda hoc, vi khuan hoa tan 1an da gitp tiét kiém duoc khoang 25% lwong
phan bén so vai nghiém thae déi chung. O mét nghién ctu khéc, viéc bd sung vi
khuan Bacillus sp. vao hat ngo da giup cho cay ting chiéu cao 16%, chiéu dai r& 11%,
khoi lwong ré khd 29% va khi luong than kho 42%, lam cho niang suét tang hon 30%
so véi khdng b sung vi khuan (Muhammad et al., 2013) [145].

Nhiéu nghién ctru ciing chiing minh rang, viéc bo sung két hop céc dong vi
khuan Pseudomonas striata, Bacillus polymyxa va Azospirillum brasilense di 1am
ting nang sudt ngii cdc Mot cach dang ké so vai bo sung riéng tirng dong vi khuan do
lam ca&n bang chat dinh dudng cua cay va tang cuong kha nang hap thy N va P
(Belimov et al., 1995) [47]. Chung Agrobacterium radiobacter 10 thuc day kha ning
tich liiy phan 1an va Arthrobacter mysorens 7 lam gia ting ham luong lan tong sé
trong cay. Viéc két hop bo sung céc chung nay dat hiéu qua nhat khi két hop vai viéc
giam lugng phan dam cung cap cho cay. Nhiéu bang ching cho thay hiéu qua hoa tan

lan kho tan cua vi khuan trong viéc tang cudng su phat trién thyc vat.

Trong nuée ciing c6 nhiéu nghién ciru va ang dung vi khuan hoa tan 1an kho
tan. Khi tudi dich 1én men vi khuan hoa tan 1an khé tan Pseudomonas spp. cho cay
dau nanh, ning suat va chat lwong hat dau da ting mot cach dang ké dong thoi ting
hon mat triéu dong loi nhuan/ha do Pseudomonas spp. da gitp cay hap thu nhiéu
dudng chat trong dat hon so véi dbi ching (Cao Ngoc Biép, 2005) [6]. Sir dung Vi
khuan c6 dinh dam Bradyrhizobium japonicum va vi khuan hoa tan 1an PSB
Pseudomonas spp. di 1am ting s6 nét ré, khéi luong khd nbt ré, san lwong, kha ning

hap thu chit dinh dudng trong san xuat dau nanh va dong thoi giam luong phan 1an
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vb co, giam chi phi san xuat dau tir 785.000 — 1.000.000 dong/ha (Tran Thi Ngoc
Son et al., 2006) [204]. B sung két hop vi khuan hoa tan 1an khé tan Burkholderia
sp. PS-01 véi bun ép da 1am ting ning suét (38 - 69%), ham luong P tong s6 trong ré
(1,3 — 3,3 lan) va trong than (32 -136%) cua dau xanh so véi bd sung riéng ré
Burkholderia sp. PS-01 hoac bun ép (Niazi et al., 2015) [150].

B6 sung két hop huyén phu vi khuan caa Bradyrhizobia (Bradyrhizobium
japonicum) va vi khuan hoa tan 1an (Pseudomonas spp.) vao hat dau nanh truéc khi
trong két hop véi bon 20 kg N/ha di 1am gia ting sb lwong nét ré, khéi luong tuoi va
kho caa ndt ré, cac yéu tb cau thanh ning suit va ning suat hat so vai bon phan hoa
hoc. Khdng nhitng vay, phan bon sinh hoc nay con gidp tiét kiem duoc 40 — 60 kg
N/ha va 60 kg P20s kg/ha. Hiéu qua kinh té khi bon phan vi sinh chira cac chung nay
cao hon so véi bon phan hoa hoc 43,98% (Tran Thi Ngoc Son et al., 2007) [203].

1.3.3. Phan vi sinh kich thich, diéu hoa sinh truéng thurc vat

Cac két qua nghién cau cho thay, cac dong vi khuan séng & ving ré hoac noi
sinh cay lua nhu: Rhizobium, Azotobacter, Pantoae agglomerans, Pseudomonas
fluorescens, Bacillus subtilis va Paenibacillus ngoai kha ning c6 dinh dam, hoa tan
lan con c6 kha ning tiét ra cac chat diéu hoa sinh truong kich thich su phat trién thuc
vat: IAA, cytokinin, gibberellin, ... dugc tng dung trong san XUAt nong nghiép (Glick,
2012) [82]. Malik et al. (1997) [129] cho biét viéc chung céc vi khuan Azotobacter,
Azospirilium, Acetobacter, Bacillus va Pseudomonas vao cay lua nudc da gitp cay
gia ting kha ning sinh téng hop IAA, gilp ré lda phat trién nhiéu hon dé hap thu
nhiéu nudc va chat dinh dudng, do d6 ciy phat trién tét hon véi dbi ching. Aradjo et
al. (2005) [35] cho thay hai dong B. subtilis c6 kha ning tao IAA c6 tac dung kich
thich su phét trién cay dau nanh, ngoai ra con c6 tac dung khang nim gay bénh cho
cdy. Vi khuan Pseudomonas 1a vi khuan song trong ving dat quanh ré va noi
sinh, nhém nay c6 kha ning hoa tan 1an khé tan thanh 1an d& tan va tong hop IAA
(Glick, 2012) [82]. Tudi vi khuan Pseudomonas cho Pau nanh da giup ré dau phéat

trién nhiéu do vi khuan nay téng hop IAA cung cap va kich thich hinh thanh ré méi
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va lan kho tan dugc vi khuan hoa tan nhiéu tao ngudn dudng chat quan trong cho cay
Pau nanh phat trién. Sy phdi hop giita 1an hoa tan va nito sinh hoc sé& gitp cay Pau
nanh phat trién tét, tich liy nhiéu sinh chat va thé hién su gia ting thanh phan ning
Suit va nang suat dau dac biét 1a ham luong protein trong hat Pau nanh ting cao rd

rét.
1.3.4. Phan vi sinh da chirc niang

Nhiéu dong vi sinh vat ¢ dinh dam, hoa tan lan va téng hop nhiéu chét diéu
hoa sinh trudong (phytohormones), gia ting su hap thu nhiéu dudng chat hon, dé phat
huy tac dung cua tat ca cac nhom vi sinh vat c6 ich da tong hop mot dang phan bon
sinh hoc da chuing, da chirc nang cho cay trong (Chabot et al., 2011) [224]. Loai phan
bon nay da phat huy tac dung trén cay ngé lai, dau nanh (Molla et al., 2001) [144],
[ta mach (Belimov et al., 1995) [47], cai an 1a (Antoun et al., 1998) [34].

Céc két qua nghién ctru da chirng minh phén vi sinh da chung, da chirc ning c6
tac dung tiét kiém phan héa hoc, giam thiéu thudc hda hoc bao vé thuc vat va gop phan
tich cuc cho viéc xay dung nén ndng nghiép bén viing. Khi xa Iy hdn hop 3 dong vi
khuan Pseudomonas stutzeri hoa tan lan, tng hop IAA, vi khuan Azospirillum
lipoferum ¢ dinh dam va Bacillus subtilis hoa tan kali dong thoi bo sung 25 kg N/ha,
15 kg K2O/ha cho ning suat lua tuong duong bon 100 kg N/ha + 60 kg P2Os/ha + 30
kg K2O/ha. Cay lda trong thir nghiém it bi d6 ngé, tiét kiém chi phi san xuét 2.283.875
dong/ha (Cao Ngoc Piép and Phan Vin Tung, 2010) [9]. T6 hop 4 chung vi sinh vat
trén ¢ kha ning 1am tang nhanh thoi gian bat bdp ché ¢ giai doan bau wom tir 10 -

14 ngay va lam giam ty 1¢ bau chét 50,6 % so véi dbi chung.
1.4. Tinh hinh nghién ctru vi khuan ndi sinh ciy ca phé
1.4.1. Tinh hinh nghién curu ngoai nuoc

Mac du vi khuan ni sinh thuc vat di duoc nghién cau tir rat 1au nhung gan
day, chiing méi duoc chd y trén cdy ca phé va da thu duoc nhitng két qua ban dau rat
kha quan. Vi khuan ndi sinh duoc tim thiy & hau hét cac bo phan caa cdy ca phé &

khip noi trén thé giGi voi thanh phan rit da dang: 87 dong noi sinh cay ca phé ché &
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Colombia, Hawaii va Mexico (Vega et al., 2005) [207], 200 dong vi khuan néi sinh
ré ca phé vdi tai Ethiopia (Mekete et al., 2009) [134], 18 dong vi khuan néi sinh qua
tai Brazil (Miguel et al., 2013) [138], 217 dong vi khuan néi sinh 14, canh va ré ca
phé cheé va ca phé véi ¢ Pedreira, Mococa, Pindorama va Brazil (Silva et al., 2012)
[187]. Cac dong vi khuan noi sinh phan 1ap duogc tir cay ca phé chu yéu thudc céc chi:
Pseudomonas, Enterobacter, Agrobacterium, Stenotrophomonas va Bacillus, trong
d6 chu yéu 1 cac vi khuan Gram (-) (Mekete et al., 2009) [134].

Tinh da dang cua vi khuan néi sinh cay ca phé tuy thuoc vao ché do canh tac
ctia vuon ca phé. Nhitng vuon ca phé tham canh cao, sir dung nhiéu phan hoa hoc va
thudc bao vé thuc vat hod hoc thi tinh da dang caa nhém vi khuan néi sinh giam.
Ngoai ra, c4c yéu t vo sinh nhu: nhiét do, lwgng mua, ham lwong hitu co trong dat,
k¥ thuat canh tac va cai tao dat ciing anh hudong dén thanh phan va mat do vi khuan
noi sinh (Hallmann et al., 1997 [88], Garbeva et al., 2004 [78], Berg and Hallmann,
2006 [49], Mekete et al., 2009 [134]. Tinh da dang cua vi khuan ndi sinh trong qua
con tuy thudc vao cac giai doan phat trién khac nhau cia qua, dat cao nhat vao giai
doan qua xanh va thap nhat vao giai doan qua chin (Miguel et al., 2013) [138]. Trong
mua mua, mat do vi khuan noi sinh cao hon, dat 5,2 x 102 - 2,07 x 10° CFU/qg ré tuoi)
Vvé6i thanh phan da dang 1én dén 201 dong; trong khi d6 & mua khd, mat d6 chi dat 2,7
x 10° - 1,23 x 10* CFU/g ré twoi va chi c6 114 dong (Mekete et al., 2009) [134] .

Tinh da dang caa vi khuan néi sinh con phu thudc vao hinh thire canh tac, voi
chi s6 da dang Shannon (H) giam dan theo cac hinh thirc canh tic ca phé nhu sau:
canh tac tu nhién, ban tu nhién, canh tac ban thdm canh va tham canh cao. Su khac
biét nay chu yéu 1a do nhitng khac nhau vé céc ky thuat canh tac. Nhin chung, véi
hinh thirc canh tac don dién 16N, cdy ca phé duoc tham canh, ting cudng sir dung
phan va thudc héa hoc, may moc co gidi, do d6 anh hudng tiéu cuc dén tinh da dang
ctia nhdm vi khuan noi sinh (Mekete et al., 2009) [134].

Mot s6 chung vi khuan noi sinh di thé hién kha ning thuc day sinh truong cay
ca phé nhu Acinetobacter calcoaceticus 161G, 163G, 160G, 150G va Salmonella
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enteric 109G. Chung thé hién kha ning thiic day sinh truéng cay ca phé tét nhat
(Escherichia fergusonii 85G) c6 hoat tinh phan giai phosphat, tong hop siderophores
va IAA trong diéu kién in vitro. Nhimg dic tinh nay hira hen tiém ning cua chung
Escherichia fergusonii 85G trong viéc thiic ddy sinh truang phét trién cia cay ca phé
vi sur hién dién cua cac siderophores (dai thuc bao chira sit) 1am gia ting ham lwong
sat d& tiéu dé ré hap thu con IAA anh huéng truc tiép dén cac bo phan trén khong cua
cay (Silvaetal., 2012) [187].

Phan 16n céc loai vi khuan noi sinh qua ca phé phan lap va tai thiét lap duoc
quan thé bén trong cay ca phé véi déu thuoc chi Bacillus, bao gdm: B. subtilis, B.
megaterium, B. licheniformis, B. cereus va B. thuringiensis. Pang chu y la B.
thuringiensis, l0ai vi khuan dugc st dung rong rai nhat hién nay dé san xuat thudce trir

sau sinh hoc, cling dugc ghi nhan néi sinh qua ca phé (Miguel et al., 2013) [138].

Khi nghién ciru vé vi khuan noi sinh ré cay ca phé, Mekete et al. (2009) [134]
cho biét 33% sé chung vi khuan noi sinh phan lap duoc tir ré cay ca phé cé hoat tinh
d6i khang vai tuyén tring nét sung M. incognita, trong d6, dang chu y 1a céac loai
Bacillus pumilus va B. mycoides cé kha nang lam giam 39% kha nang sinh san cua
tuyén triing va giam 33% s6 budu ré gay ra bai tuyén tring Meloidogyne incognita
(Mekete et al., 2009) [134]. Nhirng két qua nghién ctru ban dau cho thdy mot sb loai
vi khuan noi sinh cay ca phé (Bacillus lentimorbus va Bacillus cereus) cé tiém ning
trong viéc uc ché kha ning nay mam va phét trién cua bao tir ha nam Hemileia
vastatrix gay bénh gi sit ca phé (Shiomi et al., 2006 [182], Silva et al., 2012) [187]).

Thoi diém chiing vi khuan noi sinh ciing 1a mot yéu té quan trong anh huong
dén hiéu qua trc ché cac tac nhan gay bénh. Chang cac vi khuan noi sinh Brevibacillus
choshinensis 64R va 137G vao cay ca phé ¢ thoi diém 72h hodc 24h trudc khi ching
nam H. vastatrix gay bénh gi sat da lam giam chi s6 bénh gi sit lan Iuot 1a 100% va
97% nhung néu chung ddng thoi ca vi khuan noi sinh va tac nhan gay bénh, chi sb
bénh khéng giam (Shiomi et al., 2006 [182], Silva et al., 2012 [187]). Viéc chung cac

vi khuan noi sinh truéce khi chung cac tac nhan gay bénh s& dam bao kha niang xam
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chiém té bao biéu m6 va noi md cua cac chang thich hop kich thich tinh khang hé
théng cam &ng ISR nho 1am nhay cam cac md, ting cudng canh tranh khong gian va
dinh dudng trén bé mat 4. Vi khuan noi sinh tiéu diét cac tdc nhan gay bénh thong
qua qué trinh phan huy hoic ¢ ché sy nay mam cua bao tir nam nho cac chat khang

sinh do vi khuén san sinh.

Trong diéu kién in vitro, & 24°C, cac chung B. megaterium, A. radiobacter va
C. davisae cho hiéu qua diét tuyén tring tudi 2 Meloidogyne incognita trén 90%. Cac
chang vi khuin noi sinh cdy ca phé nhu: Agrobacterium radiobacter, Bacillus
licheniformis, B. pumilus, B. mycoides, B. megaterium, Pseudomonas syringae,
Pantoea agglomerans, Paenibacillus pabuli, Cellulomonas fimi va Pseudomonas
coronafaciens khi dugc ching vao cy ca chua d 1am giam hon 54% sd lugng u sung
trén ré gay ra boi tuyén tring Meloidogyne incognita. Tuy nhién, cac chung nay lai
khong anh hudng dén céc chi tiéu sinh truong cua cay, ngoai trir P. coronafaciens co

kha ning 1am ting khéi lwong than tuoi 51% .

Hiéu qua diét tuyén tring Meloidogyne incognita caa cac chang vi khuan noi
sinh trong cay ca phé dao dong tur 38 - 98%. Trong do, cac chung Agrobacterium
radiobacter, Bacillus pumilus, B. brevis, B. megaterium, B. mycoides, B.
licheniformis, Chryseobacterium balustinum, Cedecea davisae, Cytophaga
johnsonae, Lactobacillus paracasei, Micrococcus luteus, Pseudomonas syringae va
Stenotrophomonas maltophilia, M. halobius cho hiéu qua diét tuyén tring > 80%
trong diéu Kién in vitro (Mekete et al., 2009) [134]. Trong s6 cac chung vi khuan noi
sinh cay ca phé phan lap dugc, chung Bacillus spp. duoc coi 12 tac nhan sinh hoc tiém
ning dé kiém soét tuyén triing nét sung Meloidogyne spp. vi chling san sinh noi bao
tir 6 kha nang chiu dugc diéu kién ndng va kho (Kloepper et al., 2004) [116]. Chung
Bacillus pumilus va B. mycoides hiéu qua nhat trong viéc lam giam s6 luong khdi
trimg va u sung do tuyén tring M. incognita gay ra trén cdy ca chua tréng trong nha
ludi (33 va 39%, mot cach twong tng) (Mekete et al., 2009) [134]. Bacillus cereus
lam giam dén hon 50% s6 luong khéi tring va u sung giy ra boi M. incognita, M.
javanica and M. arenaria (Mahdy et al., 2000, dan theo Mekete et al., 2009).
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Co ché d6i khang tuyén tring cua vi khuan ni sinh B. pumilus va B. mycoides
dugc cho 13 twong tu nhu ddi véi cac vi khuan viing ré va ni sinh khéc, bao gom:
giam kha ning xam nhap, san sinh chat khang sinh truc tiép hoic khang hé théng cam
tng ISR (Sikora et al., 2007) [186]. Trong mot téng hop gan day, Kloepper and Ryu
(2006) [115] danh gia B. pumilus 1a mét trong nhitng vi khuan néi sinh quan trong
nhét gay ra khang hé thong cam tng d6i véi nhiéu loai bénh khac nhau. Vi khuan noi
sinh kich khang hé théng cam tng dé kiém soét hiéu qua mot sé tuyén trung ki sinh
thuc vat nhu G. pallida and M. incognita (Mekete et al., 2009) [134]. Trong mot
nghién ctu khac, B. cereus dugc ghi nhan 1a ¢é hiéu qua trong viéc kiém soét bénh
gi sat ca phé (Vega et al., 2005) [207] .

Tuy nhién, cac tac gia chua ghi nhan duoc bat ki sy lién hé nao giita cac chang
vi khuan noi sinh cay ca phé c6 kha niang thuc day sinh truong véi cac ching vi
khuan noi sinh ¢ kha nang d6i khang céc tac nhan gay bénh (Silva et al., 2012) [187].
Do d6, viéc phdi tron céc ching cé dic tinh tét dé st dung 1a can thiét nham vira gidp

cay sinh truong, phat trién tét vira khong ché tac hai caa bénh.
1.4.2. Tinh hinh nghién ciru trong nudéc

Tai Viét Nam, Vién Cong nghé Sinh hoc va Méi trueong, truong Dai hoc Tay
Nguyén trong nhitng nim qua d tién hanh nghién ciru va phan lap cac chung vi khuan
ndi sinh trén ca ca phé ché va ca phé voi. Trén ca phé ché & Lam Ddng, Nguyén Ngoc
M§ (2012) [17] d4 phan 1ap duoc 30 chang vi khuan cé dinh dam noi sinh trong ré
va tuyén chon duoc chang B. cereus M15 1a chang c6 hoat tinh ¢é dinh N va phan
giai P cao nhat. Ham luong N va P trong 1a cdy con ca phé ché khi duoc xtu 1y voéi
chung nay ting 52% va 33,3% so v6i ddi chung. Két qua nghién ctru bude dau khi
chang nhiém chiing vi khuan nay vao hat ca phé réi trong trong nha ludi cho thay cac
chi tiéu sinh trudng cua cay ca phé ché giai doan vudn wom nhu: chiéu cao cy, duong
kinh géc, chiéu dai la va dién tich 14 ciing déu ting so véi dbi chung.

Trong ré cay ca phé véi tai Bak Lik, 37 ching vi khuan noi sinh ciing da duoc

phén lap, trong cac do6 chung B. subtilis EK17 va Enterobacter cloace EK19 dugc
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tuyén chon c6 kha ning cb dinh dam va phan giai 1an cao nhat. Két qua tha nghiém
budc dau cua cac ching nay trén cay con ca phé véi TR4 cho thiy ham luong dam
va 1an trong 14 ca phé déu cao hon gip 1,5 1an so véi dbi chiing. Céc chi tiéu sinh
truong cua cdy ca phé con nhu: chiéu cao cay, duong kinh géc, chiéu dai 14 va dién
tich 14 ciing déu ting so v6i ddi chung (Truong Vinh Théi, 2012) [27]. Ngd Vin Anh
va cs. (2017) [1] da phén lap duoc 41 dong vi khuan ndi sinh trong ré cay ca phé voi.
Trong diéu kién invitro, cac dong Bacillus sp. BMT11 (1,574 ug/ml), B. pumilus
BMT4 (1,493 ug/ml), Bacillus sp. BMT8 (1,474 pug/ml), BHS (1,434 pug/ml), Bacillus
cereus BMT7 (1,399 pgm/l) va Bacillus sp. Cu8 (1,372 ug/ml) ¢6 hoat tinh ¢ dinh
dam cao nhat. Cac dong c6 hoat tinh phan giai 1an cao nhat Ia Bacillus sp. BMT11
(12,25 pg/ml), Bacillus sp. Cu8 (11,46 pg/ml) va Cu2 (11,25 ug/ml). Ngoai ra, cac
chung nay con c6 kha nang sinh tong hop 1AA kha cao: Bacillus sp. BMT11 (9,048
ug/ml), BH8 (8,876 pg/ml), Bacillus sp. Cu8 (8,153 ug/ml), B. pumilus BMT4 (5,624
ug/ml).

Tém lai, vi khuan ndi sinh déng vai tro quan trong ddi véi sy sinh truong va
phat trién ctia thuc vat do chiing ¢ nhirng dic tinh t6t nhu ¢6 kha ning cd dinh dam
sinh hoc, hoa tan 1an kho tan gitip cho cay trong hap thy tot chat dinh dudng, sinh
tong hop chat diéu hoa sinh truéng, ting ham luong cic chit khoang, ting kha ning
khang bénh va gitp loai bo cac chat gay 6 nhiém mai truong. Do d6, viéc nghién
ctru chung dé san xuat phan vi sinh tng dung trong san xuat nong nghiép bén viing
1a van dé dang dugc quan tdm hién nay. Nhiéu nghién ctru di chi ra rang viéc bd
sung két hop nhiéu chiing vi sinh vat vao cay trong dem lai hiéu qua ddi véi sy sinh
truong, phat trién va ning suit cay trong tt hon so véi bd sung riéng 1é ting ching.
Do vay, can chil trong t6i van dé nghién ctru kha nang phdi trén cac ching trong cac

nghién ctru tiép theo.

Ca phé 1a mét trong nhitng loai cay trong cha luc tai Pak Lak. Céac nghién cau
budc dau trén thé gisi va trong nude da chi ra rang thanh phan vi khuan noi sinh cay
ca phé rat phong phl véi nhiéu hoat tinh tt nhu c¢b dinh dam, phan giai 1an, dbi khang

mét s6 tac nhan gay bénh. Tuy nhién, cac nghién ciru ndy méi chi duoc tién hanh &
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diéu kién trong phong thi nghiém va nha luéi. Trong khi d6, thanh phan va hoat tinh
cua vi khuan lai chiu anh huong boi nhiéu yéu té méi tredng va bién phéap ki thuat
canh tac. Do d6, rat can tién hanh cac nghién cau ¢ diéu kién dong ruéng dé danh gia
hiéu qua caia chling trong san xuat ca phé bén viing. Ngoai ra, ciing chua ¢ nghién
Clru Ndo trén cay ca phé vé tuong tac cua cac chung vi khuan ndi sinh va hoat tinh khi

t6 hop cac chung twong hop véi nhau.
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CHUONG 2. POI TUQNG, VAT LIEU, NOI DUNG VA PHUONG
PHAP NGHIEN CUU

2.1. Poi twong va vat liéu nghién ciru

2.1.1. Péi tirong nghién ciiu

- Cay ca phé vdi gidng thuc sinh, ca phé véi (Coffea canephora Pierre var.
robusta) giai doan kién thiét co ban va kinh doanh trong trén dat nau dé bazan tai
thanh phé Budn Ma Thudt, tinh Bak Lik.

- Cac chung vi khuan nai sinh ré cay ca phé: Bacillus cereus M15, Bacillus
pumilus BMT4, B. subtilis EK17, Enterobacter cloace EK19, Bacillus sp. Cu8, BHS,
Bacillus cereus BMT7, Bacillus sp. BMT8 va Bacillus sp. BMT11 da dugc dinh danh
va luu gitr tai Vién Cong nghé Sinh hoc va Méi truong, Truong Dai hoc Tay Nguyén.
Céc ching nay déu la cac ching vi khuan noi sinh ré cay ca phé duoc tuyén chon tir
bo suu tap hon 100 chiing ndi sinh phan I1ap co hoat tinh ¢é dinh N, phén giai P kho
tan va sinh téng hop 1AA. Mbt sé dic diém hinh thai va hoat tinh sinh hoc cua cac

chang vi khuan nay duoc trinh bay & Phy lyc 1 (Trang P1).

2.1.2. Vit liéu nghién cuu:
2.1.2.1. Cac logi méi trieong nudi cdy vi khudn
a. Moi truong pepton
- Meat extract: 79
- Soya pepton: 79
- NaCl : 59
- Agar 159
Thém nudc cat vira da 1 lit
b. Méi trweong nhan nudi sinh khéi vi khuan M1:
- Beef extract . 69
- Sacharose 39

- Yeast extract powder: 2g
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- KoHPOg4, 3H20 10,30
- MgSQO4.7H20 0,29
- FeS04. 7H20 0,29
- NaCl 130

Thém nudc cit vira du 1L. Didu chinh pH = 7.
2.1.2.2. Hoa chat va vdt tur khdc
- Hoa chat khir triing hat ca phé: KMnO4 5%, con 70°, NaOCI 5%, Tween 80.

- Vat liéu dong bau: hat ca phé véi lai TRS1, dat do bazan, xo dura, tdi nylon
(17 x 25 cm)

- Phéan bén: Uré Phu M¥ (46% N), SA Phu M¥ (21% N + 24% S), Kali Phu
My (61% K20), Lan nung chay Vin Bién (15 — 17% P,0s, 28 — 34% CaO; 15 — 18%
MgO, 24 — 30% SiO», B, Mn, Zn, Cu, Co ...), ....

2.2. Thoi gian va dia diém nghién ctru

2.2.1. Thoi gian nghién ciru
Pé tai thyc hién tir thang 12/2015 t6i thang 03/2019.

2.2.2. Pia diém nghién ciru

- Céc thi nghiém trong phong dugc thuc hién tai Bo mon Bao vé thuc vat va
Vién Cong nghé Sinh hoc va Moi truong, truong Dai hoc Tay Nguyén.

- Céc thi nghiém trong nha ludi duoc thuc hién tai Trai thuc nghiém No6ng
Lam Nghiép, Truong Dai hoc Tay Nguyén.

- Thi nghiém dong rudng giai doan kién thiét co ban dugc thuc hién trén vuon
ca phé tai canh nam thir nhét trén dat nau do bazan tai xa Hoa Thuan, thanh phd Budn
Ma Thuot, tinh Dak Lak.

- Thi nghiém d6ng rudng giai doan kinh doanh duoc thuc hién trén vuon cay
ca phé vdi 19 nam tudi trén nén dat ndu do bazan tai x4 Hoa Xuan, thanh phé Budn
Ma Thuot, tinh Dak Lak.
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2.3. Noi dung nghién ciru

- Noi dung 1: Anh huéng ciia cac chung vi khuan noi sinh chon loc dén sinh
truong ctia cdy con ca phé voi trong diéu kién nha ludi.

- Noi dung 2: Anh hudng ciia cac chung vi khuan noi sinh chon loc dén sinh
truong cay ca phé voi giai doan kién thiét co ban trén dong rudng.

- NOi dung 3: Anh huong cua cac chung vi khuén ndi sinh chon loc dén sinh
trudng, phat trién cay ca phé vbi giai doan kinh doanh trén déng rudng.
2.4, Phwong phap nghién ciru
2.4.1. Phurong ph4p ddnh gid inh huéng ciia cic chiing vi khuin néi sinh chon loc
dén sinh truong ciy con ca phé véi trong diéu kién nha hroi

Thi nghiém 1: Panh gia anh huong cia cac chung vi khuan noi sinh dén kha ning

sinh truéng caa cay con ca phé véi trong diéu kién nha ludi.

* Thoi gian va dja diém thi nghiém: thi dwoc tién hanh trong nha ludi tai Trai
thuc nghiém N6ng Lam Nghiép, truong Pai hoc Tay Nguyén trong thoi gian tir thang
12/2015 dén thang 6/2016.

* Chuan bi huyén pht vi khuan: Céc chung vi khuan dugc nhan nudi cay trén
mdi trudng M1 ¢ diéu kién nhiét do phong voi tée do lac 150 rpm trong thoi gian
nudi cay 48". Mbi truong nudi cay vi khuan sau d6 dugc ly tam & 4000 v/phut trong
20 phut dé tach vi khuan ra khoi méi truong nudi cay. Sau ly tam, thu phan dich noi
bén trén va loc qua 2 16p gidy loc Whatman s6 1 (Mekete et al., 2009) [134]. Piéu
chinh dé mat d¢ vi khuan dat 10° CFU/mL. Két qua thu dugc duoc coi la dich huyén
phU vi khuan tiéu chuan va bao quan & diéu kién nhiét do 4-C dé st dung.

* Chuan bi bau dé wom hat ca phé:

Dung ti nylon c6 kich thudc 17 x 25 cm, duc 8 16 duong kinh 0,5 cm cach
day bau khoang 2 - 4cm dé dé thoat nude. Dt dung dé vao bau 13 16p dat mit tir 0 —
20 cm, toi x0p va nhidu mun. Dung 16p dat mat (d3 dwoc xtr 1y tiét trung) tron 14n véi

25% xo dira sach dé tao thanh hdn hop dong bau.
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* Chudn bi hat ca phé voi

Hat ca phé vdi lai gibng TRS1 duoc khir tring bang KMnO4 5% trong 1 gio,
lic qua con 700 trong 1 phut, dua vao ti vo trung dé xir Iy NaOCI 5% trong 40 phut
va thém 3 giot Tween 80 rdi rira sach bang nudc cat vo tring. Cho hat vao dia petri
c6 bong di duge khir trung, véi mot it nude cat vo trung va u cho téi khi hat nay
mam, rira sach hat bing nudc cit. Sau dé, cho hat ca phé dd nay mam vao ngam trong
dich huyén phui vi khuan (mat d6 109 CFU/mL) da chuan bi trong 30 phut, ri gieo 1
hat vao tirng bau dit da khir tring. Cham séc cho dén khi cay con dugc 2 cip 14 that,
tw6i 10 ml (mat do 109 CFU/mL) huyén phu vi khuan thi nghiém vao ting bau dat.
Hai cong thire d6i chitng duoc str dung trong thi nghiém 1a dbi chimg BCO (hat khong
dugce ngdm huyén phu vi khuan cling nhu méi truong dinh dudng nhan nudi sinh khéi
vi khuan M1) va dbi ching BC (hat duogc ngam trong méi trudng M1). Chiam séc cho
dén khi cay con dugc 2 cap 1a that, tudi huyén phu vi khuan thi nghiém vao timg bau
dat (10ml/bau). Mbi chung vi khuan 1a 1 nghiém thirc, mdi nghiém thic c6 30 cay.
Thi nghiém dugc bd tri theo kiéu hoan toan ngiu nhién, gdm 11 cong thirc, duoc lap
lai 3 1an.

Céc nghiém thizc bao gom:

- CT1: Bacillus cereus M15

- CT2: Bacillus subtilis EK17

- CT3: Enterobacter cloace EK19

- CT4: Bacillus sp. Cu8

- CT5: ching vi khuan BH8

- CT6: Bacillus cereus BMT7

- CT7: Bacillus pumilus BMT4

- CT8: Bacillus sp. BMT8

- CT9: Bacillus sp. BMT11

- CT10: dbi ching PC (moi truong M1)

- CT11: dbi ching PCO (nudc 13)
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* C4c chi tiéu theo ddi: cac chi tiéu sau duoc theo ddi sau khi chung nhiém
vi khuan noi sinh vao cay con 2 va 4 thang. M&i cong thuc, chon 5 cay ngau nhién dé
do dém cac chi tiéu sau:

- Chiéu cao cay (cm): do tir mit bau ca phé dén dinh sinh truong cia cay

- Buong kinh géc than (mm): Dung thuéc Kep Palmer dé do duong kinh gbc
cay & vi trf cach mit bau 3 cm. Puong kinh géc than dugc tinh bang trung binh cong
cua 2 lan do & 2 vj tri vudng gac.

- Sb cap 14 (cap la/cay): dém toan bo sb cap 14 trén cay

- Chiéu dai 14 (cm): do tir gbc 14 d&én chop l4.

- Chiéu rong 14 (cm): do tai vi tri rong nhat cua la.

- Dién tich 1a (cm?/18) : S= Kab (K = 0,66; a: chiéu dai I&; b: chiéu rong 14)
(Phan Vin Tan va Nguyén Vin Thai, 2000) [25].

- Chiéu dai ré (cm): do bang thuéc ¢ khac vach, chinh xac dén mm.

- Khéi luong ré tuoi (g/bd ré): can toan bo khdi lwong bo ré cua cac cay da
chon dé theo ddi céc chi tiéu trén.

- Khéi lugng cay tuoi (g/ciy): can toan bo khdi luong cac bo phan trén mat
dat cua cac cay da chon theo ddi cac chi tiéu trén

- Ham luong dam va 1an trong 14 (% chat khd trong 14).

- Ham luong diép luc chlorophyll a (Chla), chlorophyll b (Chlp) va carotenoid
(Ccar) trong 1a (mg/g 14 tuoi).

Thi nghiém 2: Panh gia kha ning twong hop ctia cac chung vi khuan noi sinh

chon loc trong diéu kién in vitro

Duya vao két qua thu duoc tir thi nghiém 1, tuyén chon 3 ching ¢6 anh hudng tot
nhat dén sinh truang ciy con ca phé vdi dé danh gia kha ning tuong hop ciia ching phuc
vu cho cac thi nghiém ngoai ddng ruong. Cac chung vi khuan duoc chon dé thuc hién
thi nghiém nay gom: B. subtilis EK17, B. pumilus BMT 4 va B. cereus M15.

Thir kha nang tuong thich gitra cac ching vi khuan ngi sinh chon loc bang
phuong phap cdy vach vubng goc trén méi truong pepton. Cay thang vach vi khuan

thir nhat, sau d6 cay chiang vi khuan thir hai vudng goc vai vach thir nhat. Cac dia vi
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khuan dugc nudi gitr ¢ diéu kién nhiét d6 phong trong vong 72 gio. Néu tai diém giao
nhau cua 2 vach, vi khuan thi nhat khéng moc thi vi khuan thir hai ¢ kha ning tc
ché vi khuan thir nhat (két qua dwong tinh). Néu tai diém giao nhau cua 2 vach, vi
khuan thtr hai moc trén duong vach cua vi khuan thir nhat thi vi khuan th hai c6 kha
xam lan vi khuan thi nhat. Két qua am tinh khi vi khuan thtr nhat van phat trién binh
thuong tai diém giao nhau cua 2 vach (Fukui et al., 1994) [76]. Chi thuc hién phdi
tron cac chung cho két qua am tinh (twong thich va khong d6i khang véi nhau).
2.4.2. Phuong phdp nghién ciiu inh hudng ciia cic chiing vi khuin néi sinh chon
loc dén sinh truéng ciia ca phé voi giai doan kién thiét co ban trén dong rugng

Thi nghiém 3: Nghién cttu anh huong cua cac ching vi khuan nai sinh chon loc dén

sinh truong cia ca phé véi giai doan kién thiét co ban trén dong ruong.

a. Thoi gian: tir thang 9/2017 dén thang 3/2019.

b. Pia diém: x4 Hoa Thuan, thanh phé Budn Ma Thuét, tinh Dak Lak.

c. Déi twong nghién ciru:

- Ba chung vi khuan cé anh huong tot nhat dén sinh trudng cia cay ca phé voi
giai doan vudn wom duoc chon loc tir két qua nghién ciru cua thi nghiém 1 gom: B.
cereus M15, B. subtilis EK17 va B. pumilus BMT4.

- Cay ca pheé vadi thuc sinh, trong cudi thang 7 nam 2017, ¢6 5 — 6 cap la that,
tai canh trén nén dat do bazan. Sau vu thu hoach nim 2016, vudn cay ca phé gia coi
bi nhd bo bang may muc, thu gom va dua toan bo than, canh, ré ra khoi vuon. Dt
sau d6 duoc phoi trong 4 thang, roi rai vai bot (1 tin/ha). Phan hitu co 1 tir vo ca phé
+ phan bod + Trichoderma dugc bon véi lugng 15 kg/hd khoang 1 thang trudc khi
trong lai. Phan 1an nung chay Vian Dién dugc bon 16t vao hé trude khi trong véi luong
500g/hd.

d. Phwong phdp bé tri thi nghiém: Thi nghiém duogc bd tri theo kiéu khdi day
du ngau nhién 2 yéu t véi 4 td hop céc chang vi khuan va 3 mac lidu lugng. Thi
nghiém duoc lap lai 3 1an. Tong thi nghiém gom 36 6 co sd. Mdi 6 co s& gom 9 cay.

Gitra cac 6 co s¢ dugc cach ly bai 1 hang ca phé. Cac cong thac thi nghiém nhu sau:
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Bang 2.1. Cong thirc thi nghiém vuon Kién thiét co ban ngoai dong rudng

Hon hop vi BO B1 B2 B3
khuan Déi chi (B. cereus + (B. subtilis + (B. cereus +
Lidu luong (Boi chimg) |5 0 hilis) B. pumilus) B. pumilus)
D1 (10ml/cay) D1B0 (CT1) D1B1 (CT4) D1B2 (CT7) D1B3 (CT10)
D2 (20ml/cay) D2B0 (CT2) D2B1 (CT5) D2B2 (CT8) D2B3 (CT11)
D3 (30ml/cay) D3B0 (CT3) D3B1 (CT6) D3B2 (CT9) D3B3 (CT12)

Ghi chu: D: cac mic lieu liwong hon hop vi khudn; B: hén hop céc ching vi khuan.
Céc cong thirc thi nghiém dugc bé tri nhu sau:

So d6 2.1. So' dd b tri thi nghiém vuon kién thiét co ban

LLL Cong thire thi nghiém

I CT1|CT4 |CT7 |[CT10| CT3 |CT5 | CT9 [CT12|CT2 |CT6 |CT8 |[CT11

I | CT5|CT2 |[CT11|CT8 | CT6 |CT12|CT1 |CT7 |[CT10|CT9 |CT4 | CT3

I | CT7|CT12|CT4 |CT2 | CT9 |CT3 |[CT10|/CT6 |CT8 |CT1 |CT11| CT5

Céc cay ca phé trong thi nghiém dugc cham soc dua theo Quy trinh tai canh
cay ca phé vi (Bo Nong nghiép va Phat trién ndng thon, 2016) [4] véi ché do phan
bon hda hoc nhu sau:

- Céc cdng thirc d6i chitng BO (CT1, CT2 va CT3): bon phan hda hoc theo quy
trinh tai canh cay ca phé véi.

- Céc cbng thic xur ly hdn hop vi khuan noi sinh (CT4 dén CT12)

+ Nam tht nhat: giam 25% phan N so véi quy trinh (111 kg uré + 550 kg 1an
nung chay + 70 kg kali clorua).

+ Nam thtr hai: giam 25% phan N va 25% P so vai quy trinh (150 kg ure + 75
kg SA +412,5 kg 1&an nung chay + 150 kg kali clorua).

e. Phurong phdp xit 1y: Hn hop huyén phd vi khuan (10° CFU/mL) dugc xir
ly 6 lan nhu sau: 1an 1: thang 9/2017, 1an 2: thang 11/2017, lan 3: thang 3/2018, lan
4: thang 5/2018, lan 5: thang 9/2018, lan 6: thang 11/2018. Hon hop huyén phi vi
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khuéan duoc pha trong 2 - 5 lit nuc/cay ty vao thang tudi cua ciy. Tudi vao dat & vi
tri géc va xung quanh tan cdy ca phé. Trudc khi xtr Iy, ciy ca phé duoc tudi nude du
am. Vat liéu che phu gbc duoc cao ra trude khi xtr Iy huyén phi vi khuan va 1p lai
xong khi xir Iy xong. Phan bon héa hoc dugce chia thanh 4 1an bén theo Quy trinh tai
canh cay ca phé véi.

f. Cac chi tiéu theo doi:

- Ham luong N va P trong 14 (%)

- Ham luong diép luc t6 (Chla, Chly va Cear trong 14 (mg/g 14 twoi)

- Chiéu cao cay (cm)

- buong kinh géc (mm)

- S6 cdp canh co ban (cap canh/cay)

- Sb cap 14 (cap la/cay)

- Chiéu dai canh co ban (cm/canh)

- Sb dbt/canh co ban (ddt/canh)

- Sb qua trén chum (qua/chum)

- Thanh phan va mat do tuyén tring trong dat (con/50g dat)

Thoi gian theo ddi: Pinh ki theo ddi 2 thang/lan (trudc khi bon phan va xir ly
thudc hoa hoc, néu cd).
2.4.3. Phuong phdp nghién citu inh huéng ciia cdc chiing vi khuin néi sinh chon
loc dén sinh truéng ciia ca phé véi giai doan kinh doanh ngoai déng rugng

Thi nghiém 4: Nghién ciru anh huong ciia cac ching vi khuan noi sinh chon loc dén

sinh truong, phét trién cua ca phé véi giai doan kinh doanh trén dong ruong
a.Thoi gian: Thang 7/2016 — Thang 11/2018
b. Pia diém: x4 Hda Xuan, thanh phé Budn Ma Thuét, tinh Pak Lak.
c. Déi tiwong nghién ciru:
- Cay ca phé véi giai doan kinh doanh 19 tudi trdng trén nén dat do bazan. Sau
riéng duoc trong xen trong vuon ca phé voi khoang cach 12 x 12 m. Phan hitu co

hoai muc u tir vo ca phé + phan bo + Trichoderma duoc bon 2 nam/lan véi lugng 15
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kg/cay/dot. Nang suit trung binh cua vuon cdy truéc khi tién hanh thi nghiém dao
dong trong khoang 2,7 — 3,0 tin nhan/ha.

- Ba chung vi khuan cé anh huong tét nhat dén sinh treéng cua cay ca phé véi
giai doan vudn wom duoc chon loc tir két qua nghién ciru cua thi nghiém 1 gom: B.
cereus M15, B. subtilis EK17 va B. pumilus BMT4.

d. Phwong phdp bé tri thi nghiém: Thi nghiém duoc b tri theo kiéu khbi day
da ngau nhién 2 yéu té véi 4 t6 hop cac chung vi khuan va 3 muac lidu luong. Thi
nghiém duoc 13p lai 3 1an. Tong thi nghiém gom 36 6 co sd. Mdi 6 co s¢ gom 9 cay.

Gitra cac 6 co s& dugc cach ly bai 1 hang ca phé. Céac cong thac thi nghiém nhu sau:

Bang 2.2. Cong thikc thi nghiém vuom kinh doanh ngoai dong ruéng

Hon hop vi B0 B1 B2 B3
Khuan (B. cereus M15 + | (B. subtilis EK17+ (B. cereus M15 +

Lidu lwgng (Doichimg) | p"¢ hiilis EK17) | B. pumilus BMT4) | B. pumilus BMT4)

D1 (20ml/cay) | D1BO(CT1) | D1B1(CT4) D1B2 (CT7) | D1B3(CT10)

D2 (30ml/icay) | D2B0(CT2) | D2B1 (CT5) D2B2 (CT8) | D2B3(CT11)

D3 (40ml/cdy) | D3BO(CT3) | D3BL1(CT6) D3B2 (CT9) | D3B3 (CT12)

Ghi cha: D: cac muzc liéu luwong hon hop vi khudn; B: hén hop cac ching vi khuan.

Céc cong thic thi nghiém duogc bé tri theo khbi ngau nhién day du (RCBD)
nhu sau:

Céc cay ca phé trong thi nghiém dugc cham soc dua theo Quy trinh téi canh
cay ca phé voi (Bo Nong nghiép va Phét trién ndng thdn, 2016) [4], voi ché do phan
bon hda hoc nhu sau:

- Céc cong thire ddi ching BO (CT1, CT2 va CT3): 100% phan bdn theo quy
trinh (400 kg ure + 250 kg SA + 550 kg lan nung chay + 350 kg Kali clorua)

- Céc cong thirc xtr Iy hdn hop vi khuan ni sinh (CT4 dén CT12): giam 25%
luong phan N va P theo quy trinh (300 kg ure + 188 kg SA + 412 kg 1&n nung chay +
350 kg kali clorua).
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So d6 2.2. So @b bé tri thi nghi¢m vwon kinh doanh

LLL CONG THUC THi NGHIEM

I CT8 |CT11 |[CT1 |CTS |CT12 |CT4 |CT2 |ICT7 |CT9 |CT10 | CT3 | CT6

I CT4 | CT9 |CT5 |CT2 |CT8 |CT11 |CT6 |CT1 |[CT12 | CT7 |CT10 |CT3

I | C11 |CTe6 |CT7 |CT12 |CT4 |CT2 |CT9 |CT3 |CT8 |CT5 |CT11 |CT10

e. Phuong phap xur ly:

- Han hop huyén phi vi khuan nghién ctu (10° CFU/mL) duoc xu Iy 5
lan/nam (gitra mia khd; cudi mua kho; dau mua mua; giita miia mua; cudi miia mua).
Lan xtr Iy dau tién bat dau tir thang 7/2016. H3n hop huyén pht vi khuan dugc khuiy
déu trong nudc sach va tudi 5 lit nude/cay. Tudi vao dat ¢ vi tri géc va xung quanh
tan cay ca phé. Trudc khi xir 1y, cdy ca phé duoc tudi nude da am. Vat liéu che phi
gdc duge cao ra truéc khi xir Iy huyén ph vi khuan va 1ap lai xong khi xtr Iy xong.

- Phan bon dugc bon theo qui trinh tai canh ca phé cua (Bo Nong nghiép va
Phat trién nong thon, 2016) [4]

f. Cac chi tiéu theo dbi:

- Ham luong N va P trong 14 (% chét khé trong 14)

- Ham luong diép luc t6 trong la: Chla, Chly Va Cear (mg/g 14 tuoi)

- Chiéu dai doan canh duy trix (cm)

- Sb @6t trén doan canh dy trir (d6t/canh)

- S6 qua trén chim (qua/chiim)

- Ty Ié qua tuoi : nhan

- Ning suét ca phé nhan (tin/ha)

- Ti 16 hat ca phé nhan xuat khau (%)

- Mat d6 tuyén trung Pratylenchus sp. va Meloidogyne sp. trong dat (con/50g)
va trong ré (con/5 g ré).

Thoi gian theo ddi: Dinh ki theo dai 2 thang/lan (truéc khi bon phan va xir ly

thuéc hoé hoc, néu co).
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2.4.4. Phurong phip Idy mau va theo déi cdc chi tiéu
2.4.4.1. Phirong phdp ldy mau

- MAu dit: lay theo hinh chiéu tan 14 (cach géc tir 1,2 - 1,4 m), lay tir mat dat
xudng do sau 30 cm bang khoan chuyén dung, mdi cay lay 1 miii khoan, sau do tron

déu 1am mau dai dién cho 6.

- MAu r&: r& to duogc ldy theo hinh chiéu tan, 1ay dén d6 sau 30 cm. Mdi cay
ldy & 4 vi tri theo 4 huéng. Mdi cong thic 1ay mau & 5 cay, tron déu thanh 1 mau.

Mau duoc giit am & noi mat va ly trich tuyén tring ngay trong ngay.

- Mau 1&: 13y & cap 14 thir 3 tir ngon trd vao trén canh sinh trudng binh thuong,
& gitra tan, l1ay bon huéng ddi dién va trén 5 cay (8 1a/cay) cach déu, sau dé tron déu
lam mau dai dién cho 6. Mau 4 duoc ria sach, bao quan & noi thoang mat va xir ly

dé phan tich ham luong diép luc té ngay trong ngay.
2.4.4.2. Phurong phdp theo déi cdc chi tiéu:

MJi cong thire thi nghiém, danh dau cb dinh 3 ciy dé theo ddi cac chi tiéu sinh
trudng sau:
- Chiéu cao cay (cm): dung thude day do tir mat dat dén dinh sinh truong cua

cay. Theo dbi chi tiéu nay dén thoi diém 6 thang sau xir Iy (6T SXL).

- Buong kinh gc (mm): ding thudc kep Palmer dé do duong kinh goc cay ¢
vi tri cach mat dat 5 cm. Puong kinh gdc than duoc tinh bang trung binh cong cua 2
lan do & 2 vi tri vudng gac.

- S6 cdp canh: dém toan bo sb cap canh moc trén than chinh.

- Sb cap 1a: @ém toan bo sb cap 14 moc trén than chinh. Theo ddi chi tiéu nay
dén thoi diém 6 thang sau xir Iy (6T SXL).

- Chiéu dai canh co ban (cm): mdi cay, danh dau va theo di cé dinh 4 canh
phan bd theo 4 hudng. Mdi canh, do chiéu dai tir vi tri phan canh dén dau mat cua

canh.
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- S6 dbt trén canh co ban (dét/canh): trén mdi canh co ban theo ddi chi tiéu
chiéu dai canh, dém toan bo so dét.
- Sb qua trén chum: méi cay, danh diu va theo ddi c6 dinh 4 chum qua trén 4

canh phan bé theo 4 hudéng. Trén mdi chum qua, dém toan bo s qua trén tirng cham.

- Chiéu dai doan canh duy trir (cm): chiéu dai doan canh dy trir dugc do tir vi
tri chim qua cudi cung dén dau mat canh va duoc tinh bang trung binh cong cua 4
lan do & 4 canh phan bd theo 4 hudng khéc nhau.

- S dbt trén doan canh dur trir (dt/canh): dém toan b sb d6t trén cac doan
canh du trit theo ddi chiéu dai.

- Ning suat qua tuoi (tan/ha): thu hoach ca phé theo tirng cong thic, can toan
bo khdi lwong va tinh ning suat qua tuoi quy doi trén 1 ha (tin qua tuoi/ha).

-Ti 1& qua tuoi: nhan: ca phé tuoi sau khi thu hoach duoc phoi hoic siy dén
khi hat ca phé nhan dat am d6 13%, sat tach vo, can va tinh ti 1¢ qua tuoi: nhan.

Ning suit qua twoi

- Nang suat nhan (tain/ha) = —————
Ty lé twoi:nhan

- Ti I¢ hat ca phé nhan trén sang 16 (%): nhan ca phé dugc rdy qua sang 16 co
duong kinh 16 ray 6,3 mm. Can va tinh ty 1é nhan ca phé trén sang 16 so véi tong khoi
lugng nhan ca phé dem ray.

- Mat do tuyén triing Pratylenchus sp. va Meloidogyne sp. trong dét (con/50g
dat): tuyén trung trong dat duoc loc bing phuong phap loc Berman c6 cai tién. Mau
dat mang vé phong thi nghiém, tron déu theo tirng mau roi can 50 g dat cho vao ray
c6 duong kinh 10 cm, bén trong ray dit mot manh vai loc khong cho dét va tan du
thuc vat roi xudng dia. Dit riy vao dia va d6 nudc tir tir & mép ngoai cua ray, git
muc nudc Xam xap luong dat trong ray. Dé & diéu kién nhiét do phong trong 24 gio.
Tuyén tring sé& di chuyén qua mang loc va rét xudng dia. Khi da du thoi gian, bo ray
ra khoi dia, dung binh tia xit xung quanh va day dia dé dam bao tuyén tring khong bi
s6t lai ¢ nhitng vi tri ndy. Dich loc tuyén tring bén trong dia duoc chuyén sang cc
dong thaty tinh dung tich 100 ml. Dung kinh kinh soi n6i dé xac dinh mat do tuyén

trang trong dich loc.
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- Mat do tuyén tring Pratylenchus sp. va Meloidogyne sp. trong r& (con/100g
ré): tuyén tring trong ré dugc ly trich bang phuong phép loc qua ray. RE& sau khi thu
thap duoc rira sach dudi voi nuéc manh, dé rdo nudc rdi cit thanh ting doan dai 0,5
- 1cm. Tron déu mau rdi can 5g ré cho vao may xay sinh té chira 100 ml nuéc, xay
ba 14n, mdi 1an 10 gidy, sau mdi lan xay nghi 10 gidy. H3n hop sau dé duoc chuyén
sang ray loc duong kinh 10 cm va ngam ¢ diéu kién nhiét d6 phong trong thoi gian 48
gio. & diéu Kién phong va lam twong ti nhu phan con lai caa ly trich tuyén triing trong
dat. Tuyén trung s& di chuyén qua mang loc va rét xudng dia. Khi da du thoi gian, bo
ray ra khoi dia, dung binh tia xit xung quanh va day dia dé dam bao tuyén tring khong
bi 6t lai & nhitng vi tri nay. Dich loc tuyén tring bén trong dia dugc chuyén sang coc
dong thay tinh dung tich 100 ml. Dung kinh kinh soi ndi dé xac dinh mat do tuyén

trung trong dich loc.
Hiéu qua cua thude dbi véi mdi loai tuyén tring trong ré va trong dat tai cac
thoi diém diéu tra duoc hiéu dinh theo cong thac Henderson - Tilton:

(Ta x Cb)

H% =1— — 2
o (Th x Ca)~

100

Trong do:

+ Ta: Mat do tuyén tring sau xir Iy ¢ cong thae xir Iy vi khuan.
+ Tb: Mat do tuyén tring trudc xu ly ¢ céng thic xi 1y vi khuan.
+ Ca: Mat do tuyén tring sau xt ly & cong thirc dbi chang.
+ Ch: Mat d¢ tuyén trung truée xt Iy & cdng thirc dbi chang.
- Ham luong dam tong sb trong 14 (% chat kho trong 14): dugc xac dinh theo
tiéu chuan 10TCN 451: 2001 (B Nong Nghiép va Phat trién néng thon, 2001) [3].
- Ham luong lan téng sé trong 14 (% chét kho trong 13): dugc xac dinh bang
phuong phap quang pho trén thiét bi UV Vis Jasco, Nhat Ban theo tiéu chuan 10TCN
453: 2001 (Bo Nong Nghiép va Phat trién ndng thdn, 2001) [2].
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- Ham luong diép luc chlorophyll a (Chla), chlorophyll b (Chlp) va carotenoid
(Cear) duoc x4c dinh bang phuong phap quang pho trén thiét bi UV Vis Jasco, Nhat
Ban (Yoshida et al., 1976) [217].

. , SXL-TXL
- Mitze ting so véi truéce xur ly (%)= ———x100
TXL
Trong do:

+ SXL: gid tri trung binh sau xu ly
+ TXL: gi& tri trung binh trudc xir ly

. -bC
- Mtc ting so véi doi chung (%)= oC x100

Trong do:

+ TN: gi4 tri trung binh & cdng thic xi ly vi khuan
+PC: gia tri trung binh & cong thuc ddi ching

2.4.5. Phuong phip xiv Iy sé liéu:

Céc sd liéu thu dugc trong cac thi nghiém duoc tong hop va xir ly thong ké
theo phuong phap phan tich phuong sai (ANOVA) 1 hoic 2 nhan té, dung phép kiém
dinh Duncan hoic LSD test & mic P < 0,05 va P < 0,01 dé so sanh su sai khac giira
cac cong thic thi nghiém sir dung phan mém thdng ké SAS 9.2.

Céc s6 liéu % dugc chuyén dbi sang dang arcsinvx truge khi xir ly théng ké.
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CHUONG 3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh huéng ciia cac chiing vi khuan ndi sinh chon loc dén sinh truéng ciia

cay ca phé voi giai doan vuron wom

3.1.1. Anh huéng ciia cdc chiing vi khuin ngi sinh dén ham hrong dinh duéng tich

lily trong I4 ciy ca phé véi giai doan vuon wom

Pam (N) va lan (P) 1a hai dinh dudng da luong rat quan trong, anh huong
quyét dinh dén qua trinh sinh truéng, phat trién cua thyc vat (Hoang Minh Tan va cs.,
2006) [26]. Cac chang vi khuan noi sinh tuyén chon st dung trong thi nghiém déu 1a
cac chang c6 hoat tinh ¢é dinh N va phan giai P kho tan manh trong in vitro. Dé ddnh
gia anh huong cua cac chang vi khuan néi sinh dén kha nang hap thu dinh dudng N
va P cua cay. Sau thoi gian xir ly ching 4 thang, 1a cay ca phé duoc thu thap va phan
tich ham luong dam (N%) va 1an (P%) tich liiy trong 14. Két qua dugc trinh bay trong
Biéu d6 3.1.

m N% mP%

3,5 a
3,0
:i 2,5
=
g 2,0
< 1,5
-~
f 1,0
=
S 05 ab
N 00 =
’ BMTl
M15 EK17 EK19 BH8 BMT7 BMT4 BMTS8

= N% 318 29 29 270 284 2,73 315 270 3,15 2,63 2,69
=mP% 018 019 009 0,10 0,18 0,15 0,6 0212 0,17 0,09 0,12

Biéu @6 3.1. Anh hwéng cia cac chiing vi khuan néi sinh dén ham hrong dam va
lan trong I4 cay ca phé véi giai doan vuron wom
Ghi cha: Céc chir céi giong nhau trén cac cgt cling mau thé hién si khac biés khong cé ¥ nghia thong ké

theo tric nghiém phan hang Duncan’s Multiple Range Test ¢ mic p < 0,01.
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Két qua trinh bay trong Biéu d6 3.1. cho thay khong c6 su khéc biét c6 ¥ nghia
vé ham luong dam va lan tich liy trong 14 gitra hai cong thic d6i chung 13 BC (méi
truong M1 dung dé nhan nudi cac chang vi khuan néi sinh thi nghiém) va BDCO (nuéc
13). Pidu nay c6 nghia, ham lugng dinh dudng cé trong méi truong ding dé nhan nudi
céc chung vi khuan noi sinh khdng anh huéng dén ham luong N% va P% tich liy

trong 1a cay ca phé.

Két qua ¢ Biéu @b 3.1 con cho thay vai cing ché do cham soc, viéc chung
nhiém céc chung vi khuan noi sinh khac nhau di anh huéng khac nhau dén ham luong
dam va lan tich liy trong 14 cua cay ca phé véi giai doan vuon wom. Sau 4 thang
chang nhiém vi khuan noi sinh vao cdy con, ham luong N% va P% trong 4 cay ca
phé vdi giai doan vudn wom & tat ca cac cong thirc ¢6 chang vi khuan noi sinh déu
cao hon so véi & hai cong thire d6i chiung BC va PC0. Ham luong N% ¢ tat ca cac
cong thac xu 1y cac ching vi khuan noi sinh dao dong trong khoang 2,70 — 3,18%
trong khi & 2 cong thire dbi ching BC va PCO chi dat 2,63 va 2,69%. Theo thang
dinh dudng dugc xay dung boi DPoan Triéu Nhan (1982) [18] (2,7 — 3,0%), ham lugng
N% trong l& ¢ tit ca cac cong thuc xu ly vi khuan déu nam trong, tham chi vuot
ngudng toi uu dbi véi sinh truong cua cay ca phé vbi. Tuy nhién, theo thang dinh
dudng xay dung cho cay ca phé véi giai doan kinh doanh cia Nguyén Vin Sanh
(2009) [24], chi cac cong thic xir ly cac ching vi khuan B. cereus M15, B. pumilus
BMT4 va Bacillus sp. BMT11 méi ¢6 ham lwong N% trong 14 nam trong ngudng toi
uu (3,0 — 3,2%). Ham lugng N% trong la ¢ cac céng thirc nay cao hon so véi ¢ cong
thire d6i chitng DC 1an luot 1a: 20,9%, 19,8% va 19,8%. Su khac biét vé ham luong
N% trong l4 gitra cac cdng thic rat co ¥ nghia thong ké (p < 0,01).

Trong thi nghiém nay, kha ning tich liiy dam trong 14 cua cy ca phé vdi giai
doan vudn wom & cdng thire ¢6 chung vi khuan B. cereus M15 dat 3,18% va cao hon
s0 V&i cong thirc d6i chimg DCO (nuéc 18) 18,2%. Tuy nhién, gié tri nay thap hon so
véi két qua thi nghiém cua Nguyén Ngoc My (2012) [17] trén cdy ca phé ché giai
doan vuon wom. Nghién ctru cia Nguyén Ngoc My (2012) [17] cho thiy B. cereus

M15 la ching c6 kha niang cb dinh dam rat tét, vi ham luong N% tich lily trong 14
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ciy ca phé ché 1én dén 4,27% va gap rudi so véi cong thirc dbi chung. Hai chung B.
pumilus BMT4 va Bacillus sp. BMT11 ciing dugc danh gia la nhitng chiang cé hoat
tinh ¢d dinh dam kha cao trong diéu kién in vitro, lan luot dat 1,493g/ml va 1,574
mg/ml (Ng6 Van Anh va cs., 2017) [1] (Phu luc 1, trang P1).

Két qua & biéu dd 3.1 ciing cho thiy trong khi ham luwong 14n tich liy trong 14
& céac cong thuce ddi chiing chi dao dong trong khoang 0,09 - 0,12%, ham lwong P%
trong 14 & mot sé cong thae xir Iy vi khuan c6 thé dat t6i 0,19%. Ham luong P% trong
la cao nhit & cac cdng thirc chung céc vi khuan B. subtilis EK17, B. cereus M15,
BHS, Bacillus sp. BMT11 va B. pumilus BMT4, dat 0,16 — 0,19%, khac biét rat coy
nghia thong ké so voi d6i chung & mirc p < 0,01. Cac cong thirc xir ly cac chung vi
khuan noi sinh nay c¢6 ham lugng P% trong 14 cao hon so véi & cdng thirc ddi ching
PCO lan luot 14 50,0%, 58,3%, 50,0%, 33,3% va 41,7%. Két qua nay cho thay, ham
lwgng P% trong 14 & phan 16n céac cong thire xir Iy vi khuan (trir Enterobacter cloacae
EK19, Bacillus sp. Cu8, B. cereus BMT7, Bacillus sp. BMT8) déu vuot qua ngudng
t6i uu cho su sinh trugng va phat trién cua cay ca phé véi giai doan kinh doanh
(Nguyén Tri Chiém, 1993 [5], Truong Hong va cs., 2000 [13], Nguyén Vin Sanh,
2009 [24]). Piéu nay twong dong véi két qua nghién ctu caa Truong Vinh Thoi
(2012) [27] va Nguy&n Ngoc M§ (2012) [17].

Dinh dudng P c6 vai tro rat quan trong trong cau tao niang luong ATP, axit
nucleic, lién quan dén phan chia té bao va quang hop cua cay. Vi viy, gia ting hap
thu P nho kha nang phan giai P kho tan cua cac chung vi khuan noi sinh chon loc s&
anh huang tich cuc dén sinh truong va phat trién caa ciy ca phé. Bac biét ddi véi cay
trong trén dat nau do bazan giau P tong s6 nhung nghéo P dé tiéu, hoat tinh phan giai

P kho tan cung cap cho cay caa cac ching vi khuan noi sinh rat cé y nghia.

Két qua trén cho thay, viéc chung cac vi khuan ndi sinh vao cay ca phé voi
giai doan vudn wom da c6 tac dong tich cuc, lam gia tang kha néng tich iy N va P
trong 14 cdy ca phé voi. Két qua nay cling tuong dong vdi cac két qua nghién clru

trude day veé anh huong ctia cadc chung vi khuan ndi sinh dén kha nang tang cuong
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dinh dudng tich lily trong 14 & mot sb ciy trong khac. Két qua nghién ciu cua Turner
va Backman (1991) [201] cho biét ching vi khuan B. subtilis d lam ting ham luong
N% tich lily trong 14 cay lac 12,4% so v&i ddi chung khong xtr ly. Trong mot nghién
ctru khéc, Mohamed va Gomaa (2012) [143] két luan, cay cai cu Raphanus sativus
¢6 ham lugng N% va P% trong 14 ting 1an luot 17% va 15% sau khi dugc chung bang
vi khuan B. subtilis. Khi dwgc chang vao cay lGa, chung vi khuan néi sinh H.
seropedicae Z67 da lam ting ham luong N% trong ré 29 - 61% va trong than 37 -
85% (Baldani et al., 2000) [42]. Chang vi khuan noi sinh Paenibacillus polymyxa
P2b-2R da lam tang ham lugng N% tir 5,42 — 31,8% khi dugc chung vao cay ngb
(Puri et al., 2015 [164], Puri et al., 2016 [163]). Khi duoc chung vao cay cai dau
(canola) va cay ca chua, Paenibacillus polymyxa P2b-2R da lam tang ham luong N%
1én dén 18 — 48% va 22,5 — 33,3%, mot cach twong ung (Padda et al., 2016) [157].

Nhu vay, vai ciing ché do cham soc, viéc chung nhiém cac ching vi khuan noi
sinh trong thi nghiém dé 1am gia ting kha ning hap thu va tich liiy N va P trong 14

cua cay ca phé véi giai doan vuon uom.

3.1.2. Anh hudng ciia cdc chiing vi khuan néi sinh dén ham lrong diép luc trong I4

cta ciy ca phé voi giai doan vuon uom

O thyc vat, qua trinh quang hop xay ra cha yéu ¢ cac té bao 1a trong cac co quan
tir goi 14 luc lap chtra cac sic té quang hop, bao gém: diép luc a (Chly), diép luc b (Chly)
va carotenoid (Cear). Nhitng sic to nay dong mot vai tro quan trong trong qué trinh
quang hop va tich luy sinh khéi cho cay (Hoang Minh Tén va cs., 2006) [26]. Ham
luong sac to quang hop cang cao, cudng do quang hop cang manh. Ngoai ra, dam la
mét trong hai thanh t quan trong nhat trong cau tao hda hoc cua céc phan ti diép luc
va protein (Hoang Minh Tan va cs., 2006) [26], do d6, ham lugng dam ciing anh hudng
dén su hinh thanh luc lap va tich lity diép luc té trong 4.

Két qua phan tich ham luong cac sic té quang hop trong I cua cdy ca phé véi
giai doan vudn wom cho thay hau hét cac chung vi khuan noi sinh da anh huang tich

cuc dén ham luong cac sic td quang hop, lam ting ham luong diép luc a (Chla, diép
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luc b (Chly) va carotenoid (Cecar) trong 14 cay ca phé véi giai doan vuon wom so voi 2
cong thirc d6i chimg PC va PCO (bang 3.1).

Bang 3.1. Anh hwéng cia cac chiing vi khuan ngi sinh dén ham lwong sic t6
quang hep trong la cay ca phé véi giai doan vudn wom

Ccong o Ham lugng cic sic té trong la
Chiing vi Kkhuan (mg/g la twoi)
thire chla chly Cear
CT1 |B.cereus M15 1,1422 0,683? 0,529b¢
CT2 | B. subtilis EK17 1,097% 0,594° 0,542°
CT3 | Enterobacter cloacae EK19 0,957Pcd 0,536¢ 0,457¢f
CT4 | Bacillus sp. Cu8 0,811 0,505 0,446
CT5 |BHS8 1,0372b¢ 0,519¢% 0,510Pcd
CT6 |B.cereus BMT7 1,045%¢ 0,536 0,495
CT7 | B. pumilus BMT4 0,995Pc 0,573 0,546"
CT8 | Bacillus sp. BMT8 0,937cde 0,485 0,498¢
CT9 | Bacillus sp. BMT11 1,0922 0,592°b 0,5842
CT10 | bBC 0,875%" 0,490¢f 0,483%
CTi1 | bCO 0,791f 0,464' 0,402¢
D ok >k >k
CV% 7,59 4,71 4,07

Ghi cha: Chla: di¢p luc a; Chlb: di¢p luc b; Car: Carotenoids; **: Khac biéz co y nghia ¢ mic

p < 0,01; Cac chi cai giong nhau trén ciing mét cét thé hién si khac biét khdng cé ¥ nghia thong ké theo trac
nghiém phan hang Duncan’s Multiple Rang Test.

Ham luong diép luc Chla ¢ cac cong thac c6 ching vi khuan dao dong tir 0,811

— 1,142 mg/g, ham lugng Chly la 0,485 — 0,683 mg/g, ham luong carotenoid (Ccar)

la 0,446 — 0,529 mg/I. So véi cong thirc ddi chimg PC, ham luong diép luc Chla va

Chly tang nhiéu nhit ¢ cong thic chung vi khuan B. cereus M15 (ting 30,5% va
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39,4%, mot cach twong Gng) trong khi ham luong carotenoid lai ting nhiéu nhét ¢
cdng thic chung vi khuan Bacillus sp. BMT11 (ting 20,9%). Ham lugng Cear Cao
nhét theo thtr ty 12 cong thirc chung Bacillus sp. BMT11 (0,584 mg/g), B. pumilus
BMT4 (0,546 mg/g), B. substilis EK17 (0,542 mg/g) va B. cereus M15 (0,529 mg/qg).
Két qua nay trong dong véi két qua nghién ciru cua cac tac gia trude day vé kha ning
lam ting ham lwong cac sic tb quang hop trong 14 cua cac chung vi khuan néi sinh
thuc vat cling nhu cua cac chung vi khuan Bacillus spp. (Chauhan et al., 2013) [61,
Zhao et al., 2015) [221]. Ching han nhw, ham lwong céc diép luc t6 Chla, Chlp va Cear
trong 14 d ting 1an luot theo thar tu 12 35%, 31% va 39% sau khi chang nhiém vi
khuan B. subtilis vao cay con Bassia indica (Turner and Backman, 1991) [201]. Trong
mét nghién ctru khac trén cay lta mi, vi khuan B. cereus di 1am tang ham luong diép
luc tong sb tir 22,3 — 27,1% (Hassan et al., 2018) [95].

Ham luong diép luc trong la cang cao chirng to6 kha nang quang hop cua cay
cang manh dan téi ting hiéu suat quang hop, tich luy chat khd, sinh khéi va sinh
truong, phat trién caa cy trong. Boi vi, quang hop quyét dinh dén 90 — 95% ning
suét cay trong (Hoang Minh T4n va cs., 2006) [26].

Bang 3.1 ciing cho thay khong c6 su khac biét c6 ¥ nghia thong ké gitra hai
cong thirc d6i chimg DC va BCO. Piéu nay c6 nghia ham luvong dinh dudng c6 trong
moi trudng dung dé nudi ciy cac chung vi khuan noi sinh ding trong thi nghiém
khong anh huong dén ham lugng Chla va Chlp tich lily trong 14 ca phé voi giai doan

vuon uwom.

3.1.3. Anh huéng ciia cdc chiing vi khuin néi sinh dén sinh trudng ciia ciy ca phé

voi giai doan vuon wom

Ham luong dam va lan tich lily trong 14 ca phé ting (Biéu d6 3.1) la tién dé
thuan loi cho qua trinh quang hop, trao d6i chat va phan chia té bao caa cay. Pam la
mét trong nhirng thanh té quan trong nhat trong thanh phan cau tao hda hoc caa diép
luc t6, enzyme va cau trdc té bao. Sy gia ting ham luong diép luc té trong 14 cay ca

phé véi giai doan vuon wom di thiic day quéa trinh quang hop va hap thu dinh dudng
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cua cay. Lan Ia thanh phan ciu tao cua axit nuceic, ning lugng ATP, cac dan suat
phosphate trong trao d6i chat. Do d6, 1an anh hudng truc tiép dén quang hop, hd hap
va phan chia té bao cua cay trdng. Sir dung cac chung vi khuan noi sinh cé hoat tinh
c¢b dinh N, phan giai P kho tan d lam tiang hap thu N va P trong 14 (Biéu d6 3.1), dan
dén nhitng anh huong tich cuc dbi véi cac chi tiéu sinh truéng cua cay ca phé véi giai

doan vuon wom wom (Bang 3.2, 3.3 va 3.4).

Bang 3.2 cho thay khdng cd su khac biét co ¥ nghia giita hai cong thirc doi
chimg DC va DCO vé chi tiéu chiéu cao cay va duong kinh goc. Két qua nay c6 nghia
ham luong dinh dudng c6 trong mdi trudng M1 dung dé nhan nudi cac chang vi khuan

ndi sinh trong nghién cttu khong anh hudng dén cac chi tidu sinh truong nay.

Chiéu cao cay la mét trong nhitng chi tiéu quan trong phan anh kha ning sinh
truong cua cay trong. Su thay doi chiéu cao cay giita cac cong thirc theo thoi gian

dugc trinh bay trong bang 3.2.

Trong giai doan dau (2 thang sau xir 1y), mic du cay sinh truong rat cham
(chiéu cao cay méi chi dao dong trong khoang 5,31 - 7,70 cm) nhung su khac biét vé
chiéu cao cay giira cac cong thic da rit ¢ y nghia & mirc p < 0,01. Pang chu y, chiéu
cao cay & cac cong thirc c6 ching vi khuan B. cereus M15 va B. cereus BMT7 cao
nhét, khéc biét c6 y nghia so véi cac cong thire khac va cao hon so véi & ¢ong thirc
d6i chung DC lan luot 1a: 45,0% va 38,2%.

Sau 4 thang thi nghiém, chiéu cao cdy & tat ca cac cong thirc c6 xir ly ching
da taing gap khoang 3 — 4 lan so véi ¢ thoi diém sau xir ly 2 thang. Ngoai trir cong
thic CT4 (xt Iy vi khuan Bacillus sp. Cu8), chiéu cao cay & tat ca cac cong thirc xur
ly vi khuan déu cao hon va khac biét rat c6 ¥ nghia & mac p < 0,01 so véi & cong thic
d6i ching PC.

Trong sb céac cong thac xu ly vi khuan, cdng thac CT1 (B. cereus M15) van
tiép tuc 1a cong thirc c6 chiéu cao 1on nhat, dat 31,18 cm va cao hon 51,2% so véi &
cong thie doi chung DC. Pang chi ¥, cdy ca phé ¢ cong thac xu ly Bacillus sp.
BMT11 (CT9) di vuon Ién, vuot cong thize xir Iy B. cereus BMT7 (CT6) dé tré thanh
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cdng thirc cd chidu cao ciy turong duong véi & cdng thirc B. cereus M15, dat 29,69

cm va cao hon 44,0% so vai ¢ cdng thire d6i ching BC. Tiép dén, chiéu cao cay ¢
cac cong thac xu ly B. subtilis EK17, B. cereus BMT7, B. pumilus BMT4 va E.
cloacae EK19 lan luot cao hon so véi ¢ cong thie d6i chimg BC 36,9%, 19,5%,
17,5% va 17,4%.

Bang 3.2. Anh hwéng ciia cac chiing vi khuan ngi sinh dén chiéu cao, dwong kinh
gdc than va khdi lwgng twoi ciia cy ca phé voi giai doan vuon wom

co Chiing vi| Chiéu cao cay (cm) |[Pwong kinh goc (mm) | Khoi lwgng cay (g/cay
t:l:(? khuan ngi| , thang | 4thang | 2thang | 4thang | 2thang | 4thang
sinh SXL SXL SXL SXL SXL SXL
CT1 M15 7,702 31,182 2,492 |561% 2,602 11,502
CT2 EK17 5,63° 28,22° 2,07 |5,55% 1,78° 11,222
CT3 EK19 6,63¢ 24,20° 2,27% |5 39abc 1,43° 7,97¢
CT4 Cu8 6,53 21,97% 2,04 |4 67¢f 1,35°¢ 6,78°
CT5 BH8 6,459 23,27¢ 2,26% |5 15bcd 1,88° 8,93"
CT6 BMT7 7,34% 24,64°¢ 2,502 | 4,79%f 1,89° 8,29¢d
CT7 BMT4 7,18° 24,22°¢ 2,23%¢ |5 g5a 1,78° 8,49bcd
CT8 BMT8 7,03b¢ 23,19 2,20°¢ |4 9gcde 1,70° 6,78°¢
CT9 | BMT11 6,29¢ 29,692 2,282 |5 413bc 1,18¢ 8,71%¢
CT10 bC 5,31° 20,62¢ 2,14b¢ 14 421 1,044 5,29
CT1l bCo 5,63¢ 17,89 1,97¢ 4,289 1,03¢ 4,789
D sk sk * ook *x *x
CV% 4,21 3,63 6,48 4,85 9,53 3,65

Ghi cha: **: Khac bi¢t co ¥ nghia o mirc p < 0,01;* :khdc biét cd ¥ nghia o mirc p < 0,05; Cdc chi so
chir céi giong nhau trén cung mét cét khéng co6 su khac biét theo trac nghiém phan hang Duncan’s Multiple
Rang Test.
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Khong chi gitp cay phat trién chiéu cao, cac chung vi khuan noi sinh con lam
tang duong kinh géc than cua cay ca phé véi giai doan vudn wom (bang 3.2), 14 tién
dé gilp cay cung cép, phét trién khoe manh. Sau 2 thang chung vi khuan, su khéc
biét vé duong kinh géc than gitra cac cong thie chung vi khuan va cong thirc ddi
chang rat it, duong kinh gbc cua cac cong thic c6 ching vi khuan dao dong trong
khoang 2,04 — 2,50 mm trong khi ¢ 2 cdng thtc di chimg BC va BCO lan luot 13
2,14 va 1,97 mm. Sau d6, sy cach biét nay di ting dang ké & thoi diém sau 4 thang
xt ly. Duong kinh goc than & céc cong thirc chung vi khuan B. pumilus BMT4, B.
cereus M15, B. substilis EK17, Bacillus sp. BMT11 va E. cloacae EK19 twong duong
nhau, dao dong trong khoang 5,39- 5,65 mm, lan luot cao gap 27,8%, 26,9%, 25,6%,
22,4% va 21,9% so véi ¢ cong thie d6i chimg PC (4,42 mm).

¥ cT1/CcT12| CT3CT4 gIS_ _CLG | CT7 CT8 | CT19| pC HCL

Hinh 3.1. Anh hwéng caa cac chiing vi khuan ndi sinh dén sinh trweéng cay ca phé
voi giai doan vurom wom

Sy phat trién vé chiéu cao va duong kinh gdc than di gop phan lam ting khoi
luong cay tuoi. Sau 4 thang chung vi khuan noi sinh vao cay con, khéi luong cy tuoi
da tang rat dang ké (4 — 7 1an) so véi & thoi diém 2 thang sau chang. Sau 4 thang,
khdi luong cay tuoi & cac cdng thire chang vi khuan B. cereus M15 (11,50 g) va B.
substilis EK17 (11,22 g) cao vuot tri so véi cac cong thirc con lai va cao hon 117,5%

s0 vai & cong thue di ching DC. Tiép dén 1a cac cong thue c6 chung vi khuan BHS,
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Bacillus sp. BMT11 va B. pumilus BMT4. Khéi luong cay tuoi & cac cong thuc nay
lan lugt dat 8,93 g, 8,71 g va 8,29 g.

L4 1 co quan 1am nhiém vy quang hop chi yéu ¢ thyc vét (Hoang Minh T4n
va cs., 2006) [26]. Do vay, tang s6 14 va dién tich 14 1a mét trong nhitng bién phap
thuc day qué trinh quang hop tdng hop chat hitu co, gitp cay sinh trudng va phat trién
t6t. Két qua theo ddi cac chi tiéu: sé cap 14, chiéu dai 14, chiéu rong 14 va dién tich 14
cho thdy cac chung vi khuan da anh huong rat dang ké dén qué trinh quang hop cua
cay ca phé vdi giai doan vudn vom (Bang 3.3).

Bang 3.3. Anh hwéng cia cac chiing vi khuan ndi sinh dén bd 14 cay ca phé voi
giai doan vwon wom

cong Vi Soécapla | Chiéudaila| Chiéurgngla | Dign tichla
thiec | khuan (cap) (cm) (cm) (cm?/14)
CT1 M15 7,112 17,852 6,53 76,94
CT2 | EK17 6,83% 16,34%¢d 6,84 73,922
CT3 | EK19 6,89 15,57 bedef 6,02¢ 61,85
CT4 Cu$ 6,17 14,70¢ 5,700%f 55,36
CT5 BHS8 6,50%¢ 15,3600 5,90 59,79
CT6 | BMT7 6,220 14,89¢%f 5,57¢f 54,71
CT7 | BMT4 7,172 16,782%¢ 6,37 70,452
CT8 | BMTS 6,17 15,880cde 5,49f 57,52°¢
CT9 | BMT11 7,002 17,13% 6,33 71,642
CT10 | BC 6,05% 14.10f 5,33 49 60
CTil | DPCO 5,721 12,519 5,109 42149
D - s s o
CV% 5,42 5,47 3,62 7,26

'Ghi chd: **Khac bi¢t c6 y nghia o mic p < 0,01;* :khdc bi¢t c6 ¥ nghia 6 mic p < 0,05; Cdc chi s6 ¢ chi
cdi giong nhau trén cung mgét cot khéng cé su khac biét theo trac nghiém phan hang Duncan’s Multiple Rang Test.

Sau 4 thang chang vi khuan, cay ca phé ¢ cac cong thic xa 1y vi khuan B.

pumilus BMT4, B. cereus M15, Bacillus sp. BMT11 c6 khoang 7 cap la va nhiéu hon
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$0 V&i & ddi chung BC 18,4%, 17,5% va 15,6% sb cap 1a. Chiéu dai 14 va chiéu rong
la & cac cong thirc ching vi khuan ciing ting dang ké. Chiéu dai va chiéu rong 14 ¢
mét s cong thire (B. cereus M15, Bacillus sp. BMT11 va B. subtilis B. subtilis EK17)
d3 tang trén 20% so véi cdng thize ddi chimg PC. Két qua ndy dan dén dién tich 14 ¢
cac cdng thirc c6 chung vi khuan di ting 10,3 - 55,1% so vai & cdng thire di chimng
DC. Dién tich |a cao nhat theo thir tu 12 & cac cong thirc c6 chung vi khuan B. cereus
M15 (76,9 cm?/18), B. substilis EK17 (73,9 cm?/14), Bacillus sp. BMT11 (71,6 cm?/14)
va B. pumilus BMT4 (70,5 cm?/14) trong khi & cong thirc d6i chiang BC chi 13 49,6
cm?/1a va & cong thire DCO 1a 42,1 cm?/14. Su khac biét vé sb cip 14 va dién tich 14
giita hai cong thirc d6i chimg BC va PCO khong c6 su khac biét c6 ¥ nghia thong ké.
Két qua nay c6 nghia ham luong dinh dudng co trong méi trudng dung dé nhan sinh

khoi cac chung vi khuan thi nghiém khdng anh huong dén céc chi tiéu nay.

Khong chi gilip c4c chi tiéu sinh truong cua cac bo phan trén mat dat gia tang,
cac chang vi khuan néi sinh con thic day bo ré phat trién rat tt, lam ting dang ké
chiéu dai va khéi luong tuoi cua ré cly ca phé véi giai doan vuon wom. Bo ré & cac
cdng thirc chung céc vi khuan E. cloacae EK19, B. cereus M15 dai nhat, lan luot theo
thir ty 12 37,17 cm va 35,49 cm va gap khoang 1,3 1an so véi & cdng thire ddi ching
DPC. Thé nhung, khdi luong ré twoi lai cao nhat ¢ cac cong thirc ¢d ching cac vi khuan
B. cereus M15, B. substilis EK17 va B. pumilus BMT4, dat 5,06 g/cay, 4,81 g/cay va
4,78 gl/cay, mot cach tuong (ing. Két qua nay 1a do bo ré ¢ cac cong thic nay phat
trién khdng chi theo chiéu doc ma con theo chiéu rong trong khi cac chung E. cloacae
EK19, BH8, B. cereus BMT7, Bacillus sp. BMT8 lai chi gilp bo ré phét trién theo
chiéu sau (hinh 3.2). Sy phét trién cua bo ré dic biét quan trong giup cho ciy ting
cudng kha ning hap thu nuéc va chat dinh dudng cung cap cho qua trinh séng va
phét trién caia ching. Chinh vi vy, cac chi tiéu sinh treéng cta cac bo phan trén mat
dat cua cay con ca phé ¢ cac cong thirc chang vi khuan B. cereus M15, B. substilis

EK17 va B. pumilus BMT4 ciing vuot troi hon han so véi & cac cong thirc khac.
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Bang 3.4. Anh hwéng ciia cac chiing vi khuan ngi sinh dén sinh truéng b ré caa
cay ca pheé véi giai doan vudn wom

cong Vi Chiéu dai ré (cm) Khéi lwong ré (g/cay)
thiec | khuin 2 thang 4 thang 2 thang 4 thang
CT1 M15 14,472 35,49° 0,42 5,062
CT2 EK17 12,54bcd 27,13¢ 0,28 4,81%
CT3 EK19 13,03%cd 37,172 0,28¢ 2,76%
CT4 Cu8 12,890 28,79¢ 0,20° 2,61°
CT5 BH8 13,20?bcd 23,59 0,412 4,14°
CT6 BMT7 13,81% 28,04% 0,30 3,33¢
CT7 BMT4 13,732bc 27,17° 0,31° 4,78
CT8 BMTS 11,881 31,69¢ 0,25b¢ 1,86
CT9 BMT11 12,224 31,58° 0,230 4,34
CT10 bC 8,94¢ 28,48% 0,11¢ 1,51
CT11 DCo 8,62° 21,969 0,15% 1,38
0 * s s s
CV% 6,47 2,90 19,09 10,52

Ghi cha: ** : Kh&c biét ¢6 y nghia & mic p < 0,01;* :khdc biét c6 y nghia ¢ murc p < 0,05, Cdc chi
so chét cai giong nhau trén ciing mét cét khong cé sue khac biét theo trac nghiém phan hang Duncan’s Multiple
Rang Test.

B. cereus va B. subtilis cling da dugc ghi nhan la nhitng chiang c6 kha nang
thuc day sinh truong cua cay 6t (Zhou et al., 2014) [223], cay lac (Turner and
Backman, 1991) [201], ca chua, mudp tay va rau b6 x6i (Adesemoye et al., 2008)
[29]. Cac két qua nghién ciru ctia nhitng tac gia nay ciing cho thay, tly ting loai cay
trong khac nhau ma mie do anh huong cua cac ching vi khuan dén cac chi tiéu sinh

trrong cua cdy cling khac nhau. Adesemoye et al. (2008) [29] da nghién ctru anh



68

huong cua vi khuan B. subtilis dén sinh truéng caa ca chua, mudp tay va rau bo xdi
va cho biét khéi lwong cay khd & cac cong thire xtr Iy vi khuan B. subtilis da tang 1an
luot theo tir tur 12 31%, 36% va 83% trong khi chiéu cao ciy ting 28%, 43% va 27%,
mét cach twong ¢ng. B. subtilis va B. cereus lam ting khéi luong cay tiéu tir 7,4 —
29,6% tily vao phwong phap chung vi khuan ciing nhu lwgng huyén phi vi khuan xir
ly (Zhou et al., 2014) [223]. Két qua nghién ciu cia Jha and Subramanian (2013)
[107] ciing cho biét vi khuan B. pumilus ciing c6 anh huéng dang ké dén mot sé chi
tiéu sinh trudng ciia cay laa nhu di 1am tang ty 1& nay mam 7%, tang khdi luong cay
kho 20% va tang chiéu cao cay 12% so véi ddi chitng. Trén cdy ca chua, B. pumilus
lam tang khdi lwong cdy tuoi tir 8 - 31%, ting chiéu cao cay tir 11 - 46%, tang khoi
luong ré tuoi tir 8 - 65% va tang chiéu dai ré 1én dén 59% (Ramezani et al., 2014)
[167].

.7’ |

Hinh 3.2. Anh hwéng cia cac ching vi khuan ndi sinh dén sy phat trién b ré cay
ca phé véi giai doan viron wom

Két qua trén c6 dugc ¢d thé 1a do cac chung vi khuan noi sinh da xam chiém b
ré cay ca phé (hinh 3.3) va phat huy kha ning c6 dinh dam, phan giai 1an kho tan va
sinh téng hop kich thich té thuc vat. Kha ning xam chiém b ré thyc vat cua cac
chung vi khuan noi sinh Bacillus da dugc ghi nhan trén nhiéu loai cay trong khac
nhau nhu mia (Sturz et al., 1997) [194], cacao (Melnick et al., 2008) [135], 6t (Hianna
et al., 2013) [97], ngd va bong vai (Mclnroy and Kloepper, 1995) [133].
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Hinh 3.3. Vi [(hufm cw tra bén trong ré cay ca phé
(miii tén chi 6 vi khuan ngi sinh phat huynh quang)

Céc chang vi khuan ni sinh c6 hoat tinh phan giai P kho tan nho cac enzyme
phan giai nhu phytase, cac axit hitu co dé hoa tan P kho tan 1am ting kha nang hap thu
P cuia cdy ca phé tir 30 - 50% (Biéu db 3.1). Ngoai ra, cic ching nay déu c6 hoat tinh
sinh tong hop TAA dé kich thich bo ré phét trién (Phu luc 1, trang P1), (Ngé Vin Anh
va cs., 2017) [1]. Do d6, xir ly cac chung vi khuan noi sinh ngoai vai tro ting cuong
sinh ly quang hop, ning lugng, trao ddi chat va sinh trudng cua cay con cé tac dung
kich thich phat trién bo ré va tang kha ning chiu han cho cay. Két qua ¢ bang 3.4 cho
thay chiéu dai r& va khéi luong ré/cay ¢ céc cong thirc co su khac biét rat c6 y nghia

thong ké véi p < 0,01.

T6m lai, tat ca cac chang vi khuan noi sinh nghién ctru da anh huong tich cuc
dén sinh truéng cua cdy ca phé véi giai doan vuon wom, lam ting ham luong dinh
dudng N% va P% tich lity trong 14, ting ham luong diép luc té va cac chi tiéu sinh
trudng nhu chiéu cao cdy, duong kinh gdc, sé cap 14, dién tich 14, chiéu dai r& va khoi
lwong ré. Trong s6 9 chung vi khuan néi sinh nghién cau, 3 ching lam ting kha ning
tich lity dam va 1an trong 14 cao nhat 12 Bacillus cereus M15, Bacillus subtilis EK17
va Bacillus pumilus BMT4. Trong 14, ham lugng N% tang 10,3 — 20,9%, ham luong
P% ting 77,8 — 111,1% va ham luong diép luc t6 ting 13,8 — 39,4% so vai cong thic
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d6i ching BC. Do d6, sinh trueang cua cay con ca phé véi & nhitng cong thirc ching
cac vi khuan nay ciing tot hon: chiéu cao cay ting 17,5 — 51,2%:; duong kinh géc ting
25,6 — 26,9%, khéi lugng than twoi tang 60,5 - 117,5%, chiéu dai ré ting dén 24,6%,
va khéi luong ré tuoi ting dén 235,1% so véi ddi chimng PC. Pay 1a nhitng chung vi
khuan noi sinh tiém nang trong viéc nghién ciu san xuit phan sinh hoc ng dung
trong canh tac ca phé bén viing. Do d6, nhirng ching vi khuan nay duoc sir dung cho
cac nghién ctu tiép theo & diéu kién dong ruong trén cay ca phé giai doan kién thiét

co ban va giai doan kinh doanh.

Trong thyc tién, mdi chung vi khuan noi sinh déu cé tiém ning dic trung: cb
dinh nito, phan giai photphat kho tan, tong hop chét kich thich sinh truéng va/hoic
dbi khang tac nhan gay bénh. Pé tang hiéu qua thiic dy sinh truéng thuc vat cua cac
chang vi khuan nay, phdi tron cac ching ¢é tiém ning 1a diéu can thiét va duoc nhiéu
nha khoa hoc ap dung (Mohamed and Gomaa, 2012 [143], Jha and Subramanian,
2013 [107], Zhou et al., 2014 [223]). Tuy nhién, Agbenin et al. (2004) [31] cho rang
cac tac nhan sinh hoc ciing c6 tac dung wc ché sy phat trién 13n nhau do canh tranh
vé dinh dudng va méi trudng séng hoic trong qua trinh phat trién caa ching hinh
thanh céc hoat chat khdng c6 loi cho sy phat trién cia ching sinh vat dang ciing chung
séng. Do d6, viéc danh gia kha niang twong thich giita cac chung duogc chon loc bao
gom: B. cereus M15, B. subtilis EK17 va B. pumilus BMT4 da duoc thuc hién bang

phwong phéap cdy vach vuéng goc.

Hinh 3.4. Kha ning twong hop giita cac chiing vi khuin néi sinh chon loc
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Két qua danh gia kha ning twong thich cua ting cap vi khuan chon loc cho
thay, cac chung vi khuan duoc thtr nghiém van phét trién binh thuong tai cac diém
giao nhau cua 2 vach vi khuan vuéng goc (Hinh 3.4). Do d6, c6 thé phdi tron cac
chang vi khuan da chon loc dugc ¢ trén dé thir nghiém trén vuon ca phé véi giai doan

kién thiét co ban va kinh doanh ngoai déng rudng.

3.2. Anh huéng ciia cac chiing vi khuan néi sinh chon loc dén sinh truéng ciy

con ca phé voi giai doan kién thiét co ban

3.2.1. Anh huéng ciia cdc chiing vi khuin néi sinh chon loc dén ham hrong mét s
chit dinh duéng trong dit trong ciy ca phé voi giai doan kién thiét co bin

Céc ching vi khuan noi sinh thong thuong ciing 1a cac chung vi khuan ving
ré. Kha nang c6 dinh N ty do, phan giai P kho tan, phan giai hiru co s& anh huong dén
kha nang hap thu dinh dudng cta dat va anh huong truc tiép, hoic gian tiép dén do
phi cua dat canh tac. Sau 18 thang xu Iy céc t6 hop ching vi khuan noi sinh vao dat
trong ca phé kién thiét co ban, mau dat da duoc thu thap va phan tich. Két qua trinh
bay trong bang 3.5 cho thay tinh chat hoa hoc dat rat bién dong giira cac cong thuc.
Ham luong hitu co & cac cong thic xir Iy bang hdn hop B1 (B. cereus M15 + B.
subtilis EK17) va B2 (B. subtilis EK17+ B. pumilus BMT4) déu tang tir 2,4 — 19,0%
S0 Voi ¢ cac cong thirc d6i chimg tuong tng. Két qua nay twong dong véi két qua
nghién ctru ciia Hassan et al. (2018) [95] trén dat trong hat IGa my dwoc chang bang
vi khuan B. cereus. Tréi lai, ham lwong hitu co trong dt lai giam ¢ tat ca cac cong
thize dugc xir Iy bang hdn hop B3 (B. cereus M15 + B. pumilus BMT4) khi so sanh
Véi cac cong thuc dbi chimg twong Gng. Pang luu ¥, ham luong hitu co ting nhiéu
nhét & cdng thirc CT6 (30 ml/cay to hop B. subtilis EK17+ B. pumilus BMT4), ting
19% so voi & cdng thire ddi chimg twong wng (CT3). Két qua nay cao hon ty Ié ting
ham lugng hitu co 10% & dat trong cdy lia my da dugc chung nhiém chi vi khuan B.
cereus (Hassan et al., 2018) [95].
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Bang 3.5. Ham hrong dinh dudng trong dat ca phé véi giai doan Kién thiét co ban
sau thi nghiém

cong thic |  To hop pHkel HC N dé tieu | P.Osdé tiéu
(%) (ppm) (mg/100g)
CT1 BOD1 3,72 5,13 39,19 16,33
CT2 BOD2 3,75 4,98 40,31 21,57
CT3 BOD3 3,86 5,01 47,25 20,78
CT4 BiD1 3,77 5,64 39,20 18,72
CT5 B1D2 3,63 5,13 39,20 23,43
CT6 B1D3 3,97 5,96 72,80 22,89
CT7 B2D1 3,85 5,47 55,99 15,94
CT8 B2D2 3,73 5,30 56,01 17,99
CT9 B2D3 3,71 5,13 67,21 24,21
CT 10 B3D1 3,90 4,80 33,60 12,90
CT11 B3D2 3,77 4,96 60,67 27,28
CT12 B3D3 3,92 4,71 50,40 28,58

O céc cong thire duoc xir Iy bang hdn hop cac chung vi khuan, ham lugng dam
dé tiéu trong dat déu tang so véi & cac cdng thirc ddi ching twong Gng (trir CT10: 10
ml B. cereus M15 + B. pumilus BMT4). So véi ¢ cac cong thirc ddi chimg twong tng,
ham lugng dam d@ tiéu trong dét tang tir 0,03 — 55,6%. Két qua nay ciing twong dong
v6i két qua nghién ciru cua Hassan et al. (2018) [95] khi B. cereus lam ting ham
luong dam dé tiéu trong dat tir 27 — 34%.

Céc chang vi khuan noi sinh B. cereus M15, B. pumilus BMT4 va B. subtilis
EK17 trong nghién ctru nay da duoc chitng minh ¢ kha nang ¢6 dinh dam va phan
giai 1an trong diéu kién in vitro hodc/va nha ludi (Truong Vinh Théi, 2012) [27],
(Nguyén Ngoc My, 2012) [17], (Ngb Vin Anh va cs., 2017) [1]. Vi vay, ham luong
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mun, N va P20s dé& tiéu ting & cac cong thie xir Iy nhitng hdn hop chung vi khuan

nay (nhu két qua trinh bay trong Bang 3.5) 1a hoan toan hop ly.

Khéac v6i ham luong dam dé tiéu, ham luong 1an dé tiéu trong dat lai rat bién
dong gitra cac cong thic xir Iy cac hdn hop khac nhau ciing nhur & cac mic huyén phu
vi khuan xir 1y khac nhau. Ham luong 1an dé tiéu trong dét & tit ca cac cong thic xir
ly hdn hop vi khuan B1 (B. cereus M15 + B. subtilis EK17) déu ting so v6i & céc
cong thirc d6i chimg twong tng, tang tir 8,6% (CT5) dén 14,6% (CT4). Trong khi do,
& cac cong thic xtr Iy hon hop B2 (B. subtilis EK17+ B. pumilus BMT4) va B3 (B.
cereus M15 + B. pumilus BMT4), ham luong lan dé tiéu lai chi ting & cong thuc xir

ly huyén phu vi khuan & mac 30 ml/cay.

3.2.2. Anh hudng ciia cic chiing vi khuin néi sinh dén ham lrong dinh duéng tich

liiy trong l4 ciy ca phé voi giai doan kién thiét co' bin

Pam va 1an 1a hai trong sé nhitng yéu té rat can thiét quyét dinh qua trinh sinh
trrong cua thuc vat. Phan tich ham lugng dam (N%) va lan (P%) tich 1ty trong 14 cua
cy ca phé vdi giai doan kién thiét co ban, két qua duoc trinh bay trong bang 3.6 cho thay:
Ham lugng N% trong 14 & tat ca cac cong thuc, ké ca cac cong thirc d6i ching kha
cao, dao dong trong khoang 3,04 — 3,64% chat khd trong 4. Chiéu theo ngudng dinh
dudng toi wu danh cho ciy ca phé voi trén thé giéi cua Willson (1985) [213] ciing
nhu tai Ty Nguyén cua Nguyén Vin Sanh (2009) [24], cac cong thirc dbi ching co
ham lugng N% trong 14 nam trong ngudng pht hop. Nguoc lai, ham luong N% trong
la & phan 16n cac cong thac xi 1y vi khuan (trir CT8 va CT10) déu vuot qua ngudng
thich hop. Theo thang dinh dudng cta Poan Triéu Nhan (1982) [18] xay dung cho
cay ca phé vdi tai Tay Nguyén, ham luong N% tich lily trong 14 & tit ca céc cong thic
déu vuot qua ngudng thich hop (2,70 - 3,00%). Tuy nhién, ca 3 thang dinh dudng
trén déu xay dung cho cay ca phé giai doan kinh doanh chir chwa c6 tai liéu nao dé
cap dén ngudng N% trong 14 thich hop cho cay ca phé véi giai doan kién thiét co ban.

Mt khac, cay trong thi nghiém dang & thoi Ki kién thiét co ban, thoi ki cay phat trién
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manh vé than 14 nén ham luong N% trong 14 cao 1a diéu can thiét dé dap ung nhu cau

sinh truéng cua cay.

Bang 3.6. Anh hwéng cia vi khuan ndi sinh dén ham lrong dinh dudng tich liiy
trong |4 ca phé véi giai doan kién thiét co ban nim thir nhat

Cong thirc T6 hop N (%) P (%)
Trude xir Iy (TXL) 2,98 0,11
CT1 BOD1 3,04 0,10
CT2 BOD2 3,04 0,11
CT3 BOD3 3.11 0,11
CT 4 B1D1 3,58 0,14
CT5 B1D2 3,50 0,14
CT6 B1D3 3,64 0,12
CT7 B2D1 3,35 0,11
CTs8 B2D2 3,16 0,10
CT9 B2D3 3,53 0,13
CT 10 B3D1 3,16 0,10
CT 11 B3D2 3,39 0,11
CT 12 B3D3 3,39 0,13

So véi trude thi nghiém, ham lugng N% tich iy trong 14 cay ca phé da gia
tang o tat ca cac cong thirc, ké ca cac cong thire ddi chung. Tuy nhién, trong khi ham
lugng N% tich lily trong 14 & cac cdng thire ddi chitng so vai trude xir ly chi ting tir
2,0 — 4,4%, mirc d6 ting & cac cdng thirc xir Iy vi khuan néi sinh dao dong tir 6 —
22%. Pang chii ¥, ham lugng N% trong 14 dat cao nhét ¢ cac t6 hop cong thirc B1D3
(CT6: 30 ml B. cereus M15 + B. subtilis EK17), B1D1 (CT4: 10 ml B. cereus M15 +
B. subtilis EK17) va B2D3 (CT9: 30 ml B. subtilis EK17+ B. pumilus BMT4) va
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B1D2 (CT5: 20 ml B. cereus M15 + B. subtilis EK17), Ian luot tang 22,1%, 20,1%,

18,5% va 17,4% so véi trudc xu ly.

Khac véi ham luong N% tich lity trong 14, ham lugng P% sau xtr 1y rat bién
dong so véi trude xir Iy. O tat ca cac cong thire xir Iy hdn hop huyén phu vi khuan
noi sinh B1 (B. cereus M15 + B. subtilis EK17), ham lwong P% déu cao hon so véi
trude xt 1y tir 9,1 — 27,3%, dat 0,12 — 0,14% va déu nam trong ngudng thich hop cho
cay ca phé véi tai Tay Nguyén theo thang dinh dudng cua Nguyén Vian Sanh (2009)
[24]. O céc cong thirc xtr Iy hai hdn hop con lai 1a B2 (B. subtilis EK17+ B. pumilus
BMT4) va B3 (B. cereus M15 + B. pumilus BMT4), ham lugng P% trong la chi tang
& hai céng thirc xt Iy hdn hop vi khuan véi mic 30 ml/cay. Ham lugng P% trong 14
& 2 cdng thirc nay (CT9 va CT12) déu dat 0,13% va nam trong ngudng thich hop cho
ciy ca phé theo thang dinh dudng ciia nhiéu tac gia nhu: Poan Triéu Nhan (1982)
[18], Nguyén Tri Chiém (1993) [5] va Nguyén Vin Sanh (2009) [24].

Két qua trinh bay trong bang 3.6 ciing cho thay, ham luong P% trong 14 cao
nhat & cac t6 hop cong thirc BID1 (CT4: 10 ml B. cereus M15 + B. subtilis EK17) va
B1D2 (CT5: 20 ml B. cereus M15 + B. subtilis EK17) déu dat 0,14% va cao hon
27,3% so voi trude xir 1y. So véi cac cong thirc ddi ching tuong ing & cung thoi
diém, ham lugng P% & cac cong thirc nay lan lugt cao hon 27,3% va 40,0%. Nhu
vay, c0 thé thay viéc xir Iy cac hdn hop huyén pht vi khuan ndi sinh & muac thich hop

da lam tang ham lugng P% tich liiy trong 1a.

Két qua trén cho thiy mic du da giam 25% luong phan N va P so véi quy trinh,
viéc xtr Iy cac hdn hop huyén phu vi khuan ndi sinh Bacillus ¢ cac muc thich hop da
anh hudng tich cuc, 1am gia ting kha ning tich liiy N va P trong 14 cay ca phé vdi so
v6i d6i chimg. Két qua nay cling twong dong véi cac két qua nghién ciru trude day
vé anh hudéng cta cac chung vi khuan Bacillus dén kha ning ting cuong dinh dudng
tich Iily trong 12 & mot s cay trong khac. Kuan et al. (2016) [118] cho biét kha nang
c¢b dinh N2 cua chung B. pumilus S1rl sau khi ching vao cay ngb co thé Ién toi 262

mg Na/cdy, dap ung 30,5% nhu cau dam cua cdy. Trong mot nghién ciu khac, chang
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vi khuan B. subtilis dd 1am ting ham lwong N tich liy trong 14 cay lac 12,4% S0 V6i
d6i chizng khdng xt ly (Turner and Backman, 1991) [201]. Ham luong N va P trong
than dau diia ting 20,7 — 29,7% va 13,6 — 45,6% tly tirng loai d4t (Ha et al., 2008)
[87]. Néu chi xt Iy cdy Ita bang huyén phi vi khuan B. pumilus, ham lugng N va P
trong 14 lGa chi ting 6,8% va 2,9% nhung néu xir ly két hop B. pumilus va
Pseudomonas pseudoalcaligenes, ham lugong N va P trong 1a tang 20,7% va 16,3%,

mot cach tuong trng (Jha and Subramanian, 2013) [107].

Két qua nghién cau trén cho thiy kha ning hip thu va tich liy N va P trong
than 14 cay trong khi duoc xir Iy hdn hop nhiéu ching vi khuan cao hon so véi khi xt

ly riéng ¢ tirng vi khuan,
3.2.3. Anh huéng ciia cdc chiing vi khuan néi sinh dén ham hrong diép luc t6 trong
14 ciia cAy ca phé voi giai doan kién thiét co bin

Sic t6 quang hop 1a hop chat duy nhét trong ty nhién nhan ning lugng anh
sang mat troi dé chuyén thanh ning lwong hoa hoc trong cac hop chat hiru co. Ham
lwgng cac sac té quang hop ludn bién dong phu thudc rat nhiéu vao ché do dinh
dudng, cudng d6 va chit luong anh sang, tudi 14 ... (Nguyén Vin Minh, 2014) [16].
Két qua phan tich ham luong cac sac td quang hop trong 1a ca phé véi giai doan kién
thiét co ban cua cac cong thac xir ly cac hdn hop huyén phi vi khuan noi sinh duoc

trinh bay ¢ bang 3.7.

Két qua cho thay ham luong diép luc Chla va Chly & tat ca cac cong thirc co xur
ly vi khuan néi sinh déu cao hon so véi & cac cong thie déi chimg. Ham lugng diép
luc Chla & cac cong thirc dbi chimg déu thap hon 0,8 mg/g 14 tuoi trong khi & cac
cong thire xa 1y huyén phu vi khuan dao dong trong khoang 0,831 — 1,015 mg/g 14
tuoi (Bang 3.7). O cuing méc hdn hop huyén pht vi khuan xir 1y, ham lugng diép luc
Chlava Chlp lan luot tang tir 10,7 — 33,2% va 3,5 — 28,8% so véi & cac cong thie doi
chang tuong tmg. Pang cha ¥, ham luong diép luc Chla ting nhiéu nhit ¢ cac cong
thire xir Iy hdn hop huyén phi vi khuan B1 (B. cereus M15 + B. subtilis EK17) cao

hon 28,6 — 33,2% s0 V&i & cac c¢ong thirc d6i ching. Trong khi d6, ham lwong Chlp
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lai ting nhiéu nhit ¢ cac cong thic xt 1y huyén pha vi khuan B3 (B. cereus M15 +
B. pumilus BMT4), cao hon so véi ¢ cac c¢ong thizc d6i ching twong tng tir 20,6 —
28,8%. Ham luong diép luc trong la cang cao chirng to kha nang quang hop cia cay
cang manh, tir d6 cdy sinh trueang va phat trién tot hon boi quang hop quyét dinh dén
90 — 95% nang suat cay trong (Hoang Minh Tan va cs., 2006) [26].

Bang 3.7. Anh hwéng cia vi khuan ndi sinh dén ham hrong diép luc va ham lwong
carotenoid (Cear) trong la ca phé véi giai dean kién thiét co ban

Ct:l?:cg Chla (mg/g la twoi) | Chly (mg/g la twoi) |  Cear (mg/g ld tuoi)
CTl 0,751 0,470 0,400
CT2 0,763 0,485 0,409
CT3 0,783 0,462 0,463
CT4 1,000 0,554 0,536
CT5 1,002 0,573 0,533
CTé 1,007 0,595 0,469
CT7 0,909 0,583 0,531
CT8 0,857 0,502 0,478
CT9 1,015 0,508 0,465
CT10 0,831 0,589 0,470
CT11 0,949 0,586 0,524
CT12 0,968 0,557 0,540

Mot trong nhitng chirc nang quan trong cua carotenoid la bao vé diép luc, han
ché nhirng tac dong bat loi cua buc xa séng ngan cudng dd6 manh cta anh sang mat
troi. Ham luong carotenoid trong 14 ting gbp phan 1am cho qua trinh tdng hop chat
dién ra tét hon tir d6 gép phan thiic day su sinh truéng cua cay. Tuong ty nhu ham
luong diép luc Chla va Chlp, ham lwong Cear O tit ca cac cong thirc xir Iy huyén phu
vi khuan déu cao hon so véi & cac cong thire d6i ching, dao dong trong khoang 0,465

— 0,540 mg/g 14 tuoi. Pang chu y, ham luong Cear trong 14 cao nhét theo thir ty 1a
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CT12, CT4 va CTS5, cao hon 16,6%, 34,0% va 30,3% so v&i ¢ cac cong thire dbi

chirng tuong ng.

Kha niang lam ting ham lwong diép luc t6 trong 14 cua cac chung vi khuan
Bacillus trong nghién ctru nay ciing trong dong véi két qua nghién ctru cia nhiéu tac
gia trude ddy. Chang han nhu, ham lwong céc diép luc té Chla, Chlp va Cear trong 14
d3 tang lan luot theo thu tu 12 35%, 31% va 39% sau khi chang vi khuan B. subtilis
vao cay con Bassia indica (Hashem et al., 2015) [94]. Ham lwong chlorophyll tong
s6 khi duogc xir Iy biang huyén phu vi khuan B. cereus d ting 22,3 — 27,1% trong &
cay lia mi (Hassan et al., 2018) [95], tang 14,6% trong cay sup lo xanh (Yildirim et
al., 2011) [216]. Ham lugng chlorophyll tong s6 trong 14 cdy dua leo khi duoc xi ly
bang vi khuan B. pumilus va B. subtilis d3 ting 33 va 36% ddi v6i Chla va ting 40 —
50% d6i voi Chl, (Mohamed and Gomaa, 2012) [143]. Ham lugng chlorophyll tong
s6 trong 14 cay ot tang tir 5,0 — 17,3% tity vao lugng hdn hop vi khuan B. cereus va
B. subtilis khi xit Iy hat (Zhou et al., 2014) [223].

Sy gia ting ham luong diép luc thuong do hai nguyén nhan chu yéu dé 1a
ché do dinh dudng tét hon hodc cuong d6 anh sang yéu hon budc 14 phai ting co
quan tiép nhan anh sang hoac do ca hai. Cuong do anh sang & céc cong thic thi
nghiém duoc coi 1a dong nhat vi mau 14 ca phé duogc thu thap trong ciing mot thai
diém tai cing mot vudn va cung loai 14. Véi cung ché do phan bén nhu nhau giira
cac cdng thac trong toan khu vuc thi nghiém, viéc xir ly cac hdn hop huyén phu
vi khuan néi sinh di anh huéng dén ham lugng carotenoid trong la. Do vay, c6 thé
cac vi khuan noi sinh da giup cay ca phé tang téc do quang hop hay do chdng lam
tang ham luong N trong 14 dan dén ciy ting cudng san sinh cac chat ting truéng
thyc vat, lam ting kha ning hap thu cac chat dinh dudng vén l1a thanh phan chinh

cau thanh diép luc.
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3.2.4. Anh huéng ciia cic chiing vi khuin ngi sinh dén sinh truéng ciia ciy ca phé
vor giai doan kién thiét co bin
3.2.4.1. Anh hwong cua cac chung vi khudn ngi sinh dén chiéu cao cua cay ca phé

Voi giai doan kién thiét co ban

Ham lugng dam tong sb trong 14 tang 1a tién dé thuan loi cho qua trinh quang
hop vi dam 1a mét trong nhitng thanh t4 quan trong nhat trong thanh phan ciu tao hoa
hoc caa diép luc té. Sy gia ting ham luong diép luc té trong 14 cay ca phé véi da thac
day qua trinh quang hop va hap thu dinh dudng cua cay. Diéu nay da anh huong tich

cuc dén cac chi tiéu sinh truong cua cay ca phé voi.

Mot trong nhitng chi tiéu sinh trudng cua cay ca phé voi giai doan kién thiét
co ban duoc quan tam theo ddi trong thi nghiém nay la chiéu cao cay. Két qua theo
ddi dién bién chiéu cao cay theo thoi gian xir Iy hdn hop huyén phi vi khuan duoc

trinh bay trong bang 3.8.

Bang 3.8 cho thay, tir thoi diém 2 thang sau xir ly, chiéu cao cdy ¢ tat ca céac
cong thizc ¢d xir Iy cac hdn hop huyén phu vi khuan déu cao hon so véi & cac cong
thirc d6i chting. Chiéu cao cay trung binh & cac cong thic xir Iy hdn hop vi khuan B1
(B. cereus M15 + B. subtilis EK17) cao hon c6 y nghia so véi ¢ trung binh cac cong
thire d6i chimg cling nhu cac cong thirc xir Iy hdn hop huyén phu vi khuan B3 (B.
cereus M15 + B. pumilus BMT4). O thoi diém 6 thang sau xu 1y, chiéu cao cay trung
binh & cac cong thizc xt ly cac hdn hop vi khuan déu cao hon ¢6 ¥ nghia so véi & cac
cong thirc d6i chimg, trong dé, chiéu cao cay & cac cong thirc xtr Iy hdn hop B1 (B.
cereus M15 + B. subtilis EK17) va B2 (B. subtilis EK17+ B. pumilus BMT4) cao nhat
va khong khac biét c6 y nghia théng ké & muc p < 0,05.

Tuy nhién, lwong huyén phii vi khuan xir ly khac nhau khdng anh huéng cé y
nghia dén chiéu cao cay ¢ cac thoi diém 2 thang va 4 thang sau xir ly. Chi dén thoi
diém 6 thang sau xir 1y, lwong huyén phi vi khuan xt Iy méi anh huong c6 y nghia

dén chiéu cao cay ca phé véi giai doan kién thiét co ban. Tai thoi diém nay, xir Iy hdn
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hop vi khuan ¢ mac 30ml/cay da lam cho cay ca phé c6 chiéu cao 16n hon so Vi

& céc cong thac chi xu ly 10 ml/cay va 20 mi/cay.

Béang 3.8. Anh hwéng ciia hdn hep vi khuan va cac mirc huyén pha vi khuan dén
chiéu cao cay ca phé véi (cm) giai doan kién thiét co ban nim thir nhat

Lwong huyén Chiéu cao ciy ca phé (cm)
Thoi <. 4 - o
gian phu vi khAuan D Hon hop vi khuan B Trung
(mifedy) "oy | B1 B2 B3 | binh (D)
D1 (10) 3044 | 3522 | 30,44 | 33,78 32,47
D2 (20) 31,33 33,56 34,33 33,33 33,14
<L |  D3(30) 3322 | 3367 | 3056 | 31,44 | 32,22
Trung binh (B) 31,67 34,15 31,78 32,85
Cac trung binh khong khdc biét ¢é y nghia thong ké, p>0,05; CV = 7,68
D1 (10) 46,11 57,332 | 54,783 | 49,67 2c 51,97
D2 (20) 42,49%¢ 58,892 | 54,222 | 50,44 3¢ 51,51
SZ)IL D3 (30) 44.97¢ 57,892 |54,78% |5]1,782%¢ 52,35
Trung binh (B) | 44,52 | 58,04~ | 54,5978 | 50,63°
Cdc trung binh c6 cing ki tw khong khdc biét c6 y nghia thong ké & mike xdc sudt véi D: p >0,05;
B: p <0,01; twong tic D*B: p>0,05; CV = 9,96
D1 (10) 60,88P¢d | 71,333%¢ | 72,783c | 72 56 3¢ 69,39
D2 (20) 55,089 | 7456 | 71,67%° | 7422%® | 69,11
4T D3 (30) 58,044 | 7533% | 77,1128 |75,44% 71,48
SXL Trung binh (B) | 58,308 73,74~ | 73,857 | 74,074
Cdc trung binh c6 cing ki tw khong khdc biét c6 y nghia thong ké & mire xdc sudt véi D: p >
0,05; B: p < 0,05, tuong tac D*B: p> 0,05; CV =11,12
D1 (10) 80,89f 92,56 | 90,56 | 88,94¢% 88,248
D2 (20) 83,33f 93,22bcd | 95 5630¢ | 90,28 90,608
S(;FL D3 (30) 84,12¢f 98,33 |100,88% | 91,72 93,767
Trung binh (B) | 82,78C | 94,70~ | 95,66~ | 90,328
Cc trung binh cé cung ki tw khong khdc biét c6 y nghia thong ké & mirc xdc sudt véi D: p <
0,05; B: p < 0,01; twong tac D*B: p >0,05; CV = 13,31
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Két qua xu ly thdng ké ciing cho thiy, tuong tac giita cac hdn hop vi khuan va
luong huyén phi vi khuan xu 1y khac nhau khong c6 y nghia thong ké. Tuy nhién, sb
liéu trinh bay & Bang 3.8 ciing ghi nhan chiéu cao cdy & cac to hop B2D3 (CT9: 30
ml B. subtilis EK17+ B. pumilus BMT4), B1D3 (CT6: 30 ml B. cereus M15 + B.
subtilis EK17) va B2D2 (CT8: 20 ml B. subtilis EK17+ B. pumilus BMT4) cao nhat

va cao hon so vé6i cac cdng thire ddi ching tuong tng lan lugt 12 20%, 17% va 15%.

Sau thoi diém 6 thang SXL, chu vuon da tién hanh ngat ngon, hdm chiéu cao
dé gilp cay ca phé phét trién canh thir cip, do do, chi tiéu nay khong duoc tiép tuc
theo doi.

Kha nang lam ting chiéu cao cay ca phé véi cua cac hdn hop chang vi khuan
Bacillus trong nghién ctzu nay thip hon so vai két qua nghién ciu cia Hassan et al.
(2018) [95] trén cay lGa my. Chiéu cao cdy lta my khi duoc xir ly bang vi khuan B.
cereus di cao hon so véi doi chitng 33,7 — 41,0% (Hassan et al., 2018) [95]. Chiéu
cao cay ca chua tang tir 24,0 - 27,3% tiiy vao phuong phap ching vi khuan B. subtilis
(Fakhreldin, 2017) [72]. Trong mét nghién cieu khéc trén cay 6t, chiéu cao cy ¢ cac
cong thirc dugc xir Iy bang hdn hop vi khuan B. cereus + B. subtilis da ting 9 — 31%
so Vvé6i ddi ching, véi luong vi khuan xir ly cang cao, chiéu cao cay cang lén (Zhou
et al., 2014) [223]. Chiéu cao ciy dua leo ¢ cac cdng thic xir Iy bang vi khuan B.
pumilus tuy thap hon nhung khong khac biét so véi & cong thire xir Iy bang vi khuan
B. subtilis va cao hon so v&i doi chitng 32 — 36% (Mohamed et al., 2016) [142]. Chiéu
cao cay la tang 12% khi dugc xur Iy bang chung vi khuan B. pumilus nhung khi dwoc
xur ly bang hdn hop B. pumilus + P. pseudoalcaligenes, chiéu cao cay ting dén 26%
so véi d6i chung (Jha and Subramanian, 2013) [107]. Twong tu, chiéu cao cay dau
tuong khi duoc xir ly bang hdn hop vi khuan B. subtilis va Bradyrhizobium japonicum
cao hon 11,3% va 17,8% so véi khi xir Iy riéng 1é tirng chung vi khuan B. subtilis va
B. japonicum, mét cach twong tng (Petkar et al., 2018) [160]. Két qua nghién ciu
cua Petkar et al. (2018) [160] ciing cho biét chiéu cao cay dau twong khi duoc xu ly
bang hdn hop hai chung vi khuan B. subtilis va B. japonicum két hop bon 75% luong

phan hoa hoc theo khuyén céo cao hon so v&i ddi chirng bon 100% luong phan hoa
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hoc theo khuyén cdo. Trong khi d6, chiéu cao cay & cac cong thuc xir Iy riéng 1é ting
chang vi khuan lai thip hon so véi ddi chitng (Petkar et al., 2018) [160].

3.2.4.2. Anh huéng cua cac chung vi khudn ngi sinh dén dwong kinh goc cia cay ca

phé voi giai doan kién thiét co ban

Két qua theo dbi sy phat trién cta duong kinh gdc cay ca phé duoc trinh bay ¢
bang 3.9 va biéu db 3.2. Két qua nay cho thiy & thoi diém trude xir 1y, duong kinh géc
& tat ca cac cong thirc thi nghiém tuong d6i dong déu va khac biét khong c6 v nghia
thdng ké & muc p < 0,05. O thoi diém 2 thang va 4 thang sau xtr 1y, duong kinh goc &
mét s6 cong thirc xir 1y vi khuan tham chi con thip hon so véi & mot sé cong thirc doi
chang. Tuy nhién, tir thoi diém 6 thang sau xir 1y, dudng kinh goc & tat ca cac cong
thirc xir Iy vi khuan déu cao hon so véi & céc cong thire ddi chimng. Két qua xir ly thong
ké cho thay tai thoi diém nay, duong kinh gc trung binh & nhitng céng thic xir Iy hon
hop vi khuan B2 (B. subtilis EK17+ B. pumilus BMT4) cao nhat va khac biét c6 y nghia
S0 Véi ¢ cac cong thie dbi chimg cling nhu cac cong thic xt Iy hdn hop B1 (B. cereus
M15 + B. subtilis EK17) va B3 (B. cereus M15 + B. pumilus BMT4).

mCT1 mCT2 »CT3 mCT4 mCT5 mCT6 mCT7 mCT8 mCT9 m(CT10 mCT11 mCTI2

2TSXL 4TSXL 6T SXL S8TSXL 12T SXL 14 TSXL 16T SXL 18T SXL

70

DPurong kinh géc (mm)
(o) 7Y ] o hn (=)
= = = = =

ot
=

Biéu d6 3.2.Anh hwéng cia hdn hep vi khuan va cac mikc huyén phu vi khuan
dén dién bién dwong kinh goc cay ca phé voi giai doan Kkién thiét co ban
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Bang 3.9. Anh hwéng cia vi khuan ndi sinh dén dwong kinh géc cia cay ca phé
vo6i (mm) giai doan Kién thiét co ban nim thir nhat

Lwong huyf:n

Puong kinh gdc cdy ca phé (mm)

Thoi bt vi khud - .
gian p Bu(‘r:I/Cél;;m Hon hgp vi khuan (B) Trung
B0 (P/C) B1 B2 B3 binh (D)
D1 (10) 6,16 6,09 6,10 5,69 6,0
D2 (20) 6,29 6,20 5,83 5,97 6,1
TXL D3 (30) 5,94 6,19 6,10 6,18 6,1
Trung binh (B) 6,1 6,2 6,0 59

Cac trung binh c6 cung ki tw
voi D: p > 0,05, B: p > 0,05; tuong t

khéng khdc biét cé y nghia thong ké ¢ mikc xdc sudt
4c D*B: p > 0,05; CV% = 14,82

D1(10) |18,219 |20,11¢ |21,222c |20,60°¢ 20,08
D2 (20) |18,609 |20,34¢ |21,98® |20,69" 20,48
6T D3(30) |18,849 |21,33%c | 2220 |21,89% 21,1A
SXL  [Trung binh (B) | 18,6° 20,68 |21,8~ |21,18
Cac trung binh c6 cung ki zue khéng khdc biét ¢6 ¥ nghia thong ké & mike xdc sudt véi D: p <
0,05; B: p < 0,05; twong tic D*B: p > 0,05; CV = 13,25
D1(10) |3287¢ 37,70¢% | 40,11® |37,19P | 3708
D2 (20) | 33,51° 38,23 | 41 463 | 37 58Pcde 37,78
12T D3(30) |34,04% |4037® |4383% |38093" 39,34
XL Trung binh (B) | 33,5€ 38,88 |418~ |37,98
Cdc trung binh c6 cing ki tw khong khdc biét c6 y nghia thong ké & mike xdc sudt véi D: p <
0,05; B: p < 0,05; twong tic D*B: p > 0,05; CV =13,28
D1(10) | 45,1f 53,83% | 5653 |5223¢9 |5208
D2 (20) | 45,77¢ 55,03Pd | 58.63% |5320% |5328
18T D3 (30) | 46,43¢ 58,072 |61,73* |5547b¢ |554A
SXL  rrung binh (B) | 45.8¢ 5568 | 500A |53,6°

0,05; B: p < 0,05, twong tac D*B: p >0,05; CV =13,9

Cdc trung binh c6 cing ki tw khéng khdc biét c6 y nghia thong ké & mike xdc sudt véi D: p <

Xét vé luong huyén pha vi khuan xir 1y, duong kinh cay ¢ cac cong thic xir
ly huyén pha vi khuan & mac 30 ml/cay 16n hon ¢ ¥ nghia so véi & cac cong thuc

xt Iy & cac mirc thip hon 1a 20 ml/cay va 10 ml/cay. Tuy nhién c6 thé thay ty I¢
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tang duong kinh géc gitta cAc mirc huyén phu vi khuan xir 1y khong dang ké, chi

tang 6% khi tang gap d6i lwong hdn hop vi khuan xir ly (21,1 mm so v&i 20,0 mm).

Tuy twong tac giita cac hdn hop va mac huyén phi vi khuan xu ly khéng c6 y
nghia thng ké, duong kinh cay ¢ cac to hop B2D3 (CT9: 30 ml B. subtilis EK17+
B. pumilus BMT4), B2D2 (CT8: 20 ml B. subtilis EK17+ B. pumilus BMT4), B3D3
(CT12: 30 ml B. cereus M15 + B. pumilus BMT4), B1D3 (CT6: 30ml B. cereus M15
+ B. subtilis EK17) va B2D1 (CT7: 10 ml B. subtilis EK17+ B. pumilus BMT4) Ién
nhét, 16n hon so véi & cac cong thie d6i chimg twong tng lan luot 12 17,8%, 18,2%,
16,2%, 13,2% va 16,5%. Xu hudng nady van tiép tuc tiép dién cho dén hét thoi diém
18T SXL.

Tuong ty nhu cac thoi diém 6T SXL va 12T SXL, tai thoi diém 18T SXL,
tuong tac gitra hdn hop vi khuan va mac huyén phi vi khuan xt 1y khong c6 y nghia
thong ké. Tuy nhién, sé liéu trinh bay trong bang 3.9 ciing cho thay duong kinh géc
trung binh & céc t6 hop B2D3 (CT9: 30 ml B. subtilis EK17+ B. pumilus BMT4),
B2D2 (CT8: 20 ml B. subtilis EK17+ B. pumilus BMT4), B1D3 (CT6: 30ml B. cereus
M15 + B. subtilis EK17) I6n nhat va cao hon 33,0%, 28,1% va 25,0% so v&i & Cac

cong thirc d6i ching twong ung.

Biéu d6 3.2 cho thiy ké tir thoi diém 4T SXL, t6 hop cong thirc B2D3 (CT9)
ludn c6 duong kinh géc cao nhat. Tuy nhién, vé mat thong ké, duong kinh goc & cong
thizc ndy khdng khéc biét so véi ¢ to hop B2D2 trong khi lwgng hdn hop huyén phi
vi khuan xir Iy tang 1/3 1an (Bang 3.9). Do vay, dé dam bao hiéu qua kinh té, c6 thé
&p dung hén hop vi khuan B2 (B. subtilis EK17+ B. pumilus BMT4) & muc 20 ml/cay.

Vai trd 1am tang duong kinh gdc than caa céc chung vi khuan trong nghién
ctru ndy ciing duoc khang dinh trong nghién ciru ciia Zhou et al. (2014) [223]. Xt ly
két hop hdn hop 2 vi khuan B. cereus + B. subtilis d3 lam ting dudng kinh than cay

6t tir 0 - 15,3% tiy vao luong vi khuan xi 1y cling nhu phuong phép xr ly.
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3.2.4.3. Anh hirong cua cac ching vi khudn néi sinh dén sé cap 14 cia cay ca phé voi
giai doan kién thiét co ban

L4 1a bo phan quang hop ciing nhu tong hop, chuyén hod cac chat thanh ning
luong cho chu trinh sdng cta cdy. S6 cip 14 trén cdy 1a chi tiéu theo ddi khong kém
phan quan trong dé danh gia kha ning anh huéng cia vi khudn dén s sinh trudng
clia ciy ca phé voi giai doan kién thiét co ban ngoai dong rudng. Két qua dugc biéu

thi trong Bang 3.10.

Bang 3.10 cho thay, & dot diéu tra 2 thang sau xtr 1y, s cip 14/cay hau nhu it
thay ddi so véi trudc xir 1y va ciing khong c6 sy khac biét c6 y nghia thong ké giira
cac cong thic. S6 cap 1a/cay bat dau ting manh tir dot didu tra 4 thang sau xir 1y va
c¢6 su khac biét c6 ¥ nghia thong ké giita cic cong thirc & mirc p < 0,05. Trung binh
s6 cap 1a/cay 16n nhat & cac cong thirc xtr Iy hdn hop vi khuan B2 (B. subtilis EK17+
B. pumilus BMT4) rdi dén cac cong thirc xtr Iy hdn hop B3 (B. cereus M15 + B.
pumilus BMT4) va B1 (B. cereus M15 + B. subtilis EK17). Tai thoi diém nay, ty 1é
tang s6 cap la/ciy so voi trudc xir Iy & cac cong thirc d6i ching chi dao dong tir 53 —
56%, trong khi & cac cong thirc xtr Iy vi khuan (CT4 — CT12), ty 18 ndy dao dong tir
58 - 85%. Sang dén thoi diém 6 thang sau xtr 1y, cac cong thic xir Iy hdn hop B2 (B.
subtilis EK17+ B. pumilus BMT4) van tiép tuc 13 cac cong thirc c6 trung binh sb cip
1a/cay cao nhat va khac biét co y nghia so v&i & cac cong thirc xtr Iy hdn hop B1 (B.
cereus M15 + B. subtilis EK17) va B3 (B. cereus M15 + B. pumilus BMT4).

Cac muc huyén phu xtr 1y khac nhau ciing da anh hudng c6 ¥ nghia dén trung
binh s6 cip la/cay, trong d6, cac cong thirc xir 1y huyén phu vi khuan ¢ muc 20 ml/cay
va 30 ml/cay co trung binh s6 cdp 14/ciy cao nhat va khong khac biét nhau c6 ¥ nghia
thong ké.

Tuong ty nhu dbi véi cac chi tiéu chiéu cao ciy va duong kinh gdc, twong tac
giita cac hon hop vi khuan va lugng huyén phti vi khuan xir Iy khong anh huong cé y
nghia dén chi tiéu s6 cap l4/ciy. Tuy nhién, bang 3.10 cho thiy cay ca phé trong cac to
hop cong thirc B2D3 (CT9: 30 ml B. subtilis EK17+ B. pumilus BMT4), B2D2 (CT8:
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20 ml B. subtilis EK17+ B. pumilus BMT4) va B3D3 (CT12: 30 ml B. cereus M15 +

B. pumilus BMT4) c6 trung binh s cip 1a/cay cao nhét, cao hon so véi & cac cong thirc

d6i chung tuong tmg 1an luot 13 20%, 19% va 14%.

Bang 3.10. Anh hwéng caa vi khuan néi sinh dén sb cip 14 trén cay ca pheé véi giai
doan Kién thiét co' ban nim thir nhat

Thei Luong huy(jan ~ So cz}p la/cay
gian pl[l)ll (vr:] :7;2;3“ Hon hgp vi khuan (B) Trung binh
BO®/C)| B1 B2 B3 (D)
D1(10) |66 6,9 6,3 6,9 6,7
D2(20) |64 6,6 6,6 6,8 6,6
L D3(30) |67 6,8 6,7 6,8 6,7
Trung binh (B) | 6,6 6,7 6,5 6,8
Cdc trung binh ¢6 ciing ki tw khong khdc biét ¢6 y nghia thong ké & mire xdc sudt véi D: p >
0,05 ; B: p > 0,05, tuong tac D*B: p > 0,05; CV% = 7,65
D1(10) |70 7.9 8,0 8,1 7.8
D2 (20) 7,1 7,7 8,3 8,0 7,8
T D3 (30) 7,3 8,1 8,4 8,1 8,0
SXL  |Trung binh (B) | 7,1 7.9 83 8.1
Cdc trung binh c6 cing ki tw khong khdc biét c6 y nghia thong ké & mike xdc sudt véi D: p >
0,05; B: p > 0,05; tuwong tac D*B: p > 0,05, CV = 16,47
D1 (10) 10,0¢ 10,90 | 11,48c | 17 1bcd 10,9 B
D2 (20) 10,0 11,10« 12,12 11,1bd 11,248
4T D3 (30) 10,3¢ 11,43 | 12,22 11,82 11,54
SXL | trung binh (B)| 105¢ | 11,18 | 11904 | 11,3°
Cdc trung binh ¢6 cing ki tw khong khdc biét c6 y nghia thong ké & mire xdc sudt véi
D:p<0,05; B: p<0,05; twong tac D*B: p > 0,05; CV =14,32
D1 (10) 12,69 13,9°¢ 14,4%¢ 14,0 13,78
D2 (20) 12,8¢ 14,0°¢ 15,2% 14,3 14,148
6T D3 (30) 13,0¢ 14,6 15,62 14,83¢ 14,54
SXL |[Trungbinh (B) | 12,8C | 14,18 15,1A 14,4 8
Cdc trung binh c6 cing ki tw khong khdc biét c6 y nghia thong ké & mire xdc sudt véi
D:p<0,05; B: p<0,05; twong tac D*B: p > 0,05; CV = 13,38
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O sau thoi diém 6T SXL, cdy ca phé duge hdm ngon nén chi tiéu sd cip la/cay

khong tiép tuc dugc theo ddi.

Nhu vay, cac cong thirc xtr 1y vi khuan khac nhau di anh hudng dén sy phat

trién s6 cdp 14 /cay ca phé giai doan kién thiét co ban trong thoi gian theo ddi.

3.2.4.4. Anh huwéng cua céc chuing vi khudn néi sinh d@én sé cip canh co ban cua cay
ca phé voi giai doan kién thiét co ban

Trong thoi ki kién thiét co ban, canh co ban (canh cap 1) moc tir than ciy ca
phé 13 loai canh rat quan trong, quyét dinh dén dén bo khung tan ctia ciy va ning suit
ca phé sau nay. Két qua theo ddi dién bién s cdp canh co ban duoc trinh bay & bang
3.11.

Két qua cho thay trung binh s6 cip canh co ban & cac cong thirc xir Iy hdn hop
cac huyén phu vi khuan déu cao hon ¢ y nghia so véi ¢ cong thirc d6i chirg ¢ mirc
p < 0,05 trong sudt thoi gian theo ddi chi tiéu nay. Tai tat ca cac thoi diém theo ddi,
trung binh sb cdp canh co ban giita cac cong thire xir 1y cac hdn hop huyén phu vi
khuan khac nhau B1, B2 va B3 chua c6 su khéc biét c6 y nghia thong ké mac du sb
cip canh co ban trung binh & cac cong thic xtr Iy hdn hgp B2 ludn 16n hon so véi &
B1 va B3. Tuy nhién, cdc mitc huyén phut khuan khac nhau da anh huong c6 y nghia
dén trung binh s cip canh co ban cia cay ca phé vi giai doan kién thiét co ban, véi
s6 cdp canh co ban ty 1& thuan véi mic huyén phu vi khuan xa 1y. Tuy nhién, trung
binh s6 cap canh co ban ¢ cac cong thirc xtr Iy huyén phu vi khuan ¢ mutrc 20 ml/cay
khong khac biét c6 y nghia so véi & mirc 30 ml/cay.

Tuy twong tac giita cac hdn hop vi khuan va cac muac huyén phu vi khuan
khong khac biét co y nghia, t6 hgp B2D3 (CT9: 30 ml B. subtilis B. subtilis EK17 +
B. pumilus BMT4) luén 14 cong thirc c6 trung binh s6 cip canh co ban cao nhat. Tai
thoi diém 18 thang sau xur 1y, s6 cip canh co ban & cong thic ndy cao hon 18,4% so
v6i & cong thire ddi ching twong timg. Day 1a két qua cua sy gia ting hip thu N, P va
ham luong diép luc trong 14 ciy ca phé khi xtr 1y to hop cac chung vi khuan ndi sinh

tuyén chon. Sy gia ting ham lugng N, P va diép luc sé lam gia tang qua trinh quang
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hop, phén chia té bao va két qua 1am ting sinh trudng cia cdy. Gia ting sb cip canh

co ban 13 co s& dé cay ca phé phat trién bo khung tan vitng chic va 1a tién dé dé dat

nang suat cao sau nay.

Bang 3.11. Anh hwéng caa vi khuan ndi sinh dén sb cip canh co ban trén cay ca
phé véi giai doan Kién thiét co' ban

S6 cip canh co ban (ciip canh/cay)

Lwong huyén

Thoi ¢ Hon hop vi khuan Trung binh
i phu vi khuan
gian | PL' Ccay  BY@IO)| Bl B2 B3 (D)
D1 (10) 4,3d 5,3 bed 5,3 bed 5,4 bed 5,118
D2 (20) 489 | 5300 | §2® | 1% | 561A8
6T
SxL D3 (30) 4,6% 5,8 abe 6,82 6,4 % 5,894
Trung binh (B)| 4568 | 548~ | 611~ | 6,00A

Cac trung binh co cung ki tw khong khac biét co y nghia thong ké ¢ mirc xac suat voi D: p <

0,05; B: p < 0,05; twong tac D*B: p > 0,05; CV = 12,0%
D1 (10) 9,1 10,9° 10,6 10,7°b¢ 10,318
D2 (20) 9,7¢¢ | 10,6%° 11,42 11,72 10,834
12T
D3 (30) 9,6c¢ | 11,32 12,32 11,6% 11,19
SXL
Trung binh (B)| 9,458 | 10,93 |11,44~ |11,30"
Cé&c trung binh cé cung ki tw khong khdc biét co y nghia thong ké ¢ mirc xdc sudt véi D: p <
0,05, B: p < 0,05, twong tac D*B: p > 0,05, CV =15,5%
D1 (10) 13,6¢ | 15,33cd | 14 gbcde | 15 (bede 14,708
D2 (20) 14,7¢d | 1523acd | 15 gabc | 16 (2P 15,4448
18T
D3 (30) 14,1% |158%c | 16,72 15,3 2bcd 15,474
SXL
Trung binh (B) | 14,118 | 1544~ | 1581~ | 1544A

Cdc trung binh co cung ki tw khong khdc biét co y nghia thong ké ¢ mirc xdc suat voi
D:p<0,05; B: p<0,05; twong tac D*B: p > 0,05, CV =15,6%

Kha ning gia ting s cap canh co ban cia cac hdn hop chung vi khuan trong

nghién ctru nay twong ty nhu két qua nghién ctu cua Petkar et al. (2018) [160] khi

xtr Iy hdn hop hai chang vi khuan B. subtilis va B. japonicum két hop bén 75% luong

phan N va P theo khuyén céo. Sb canh co ban cua dau twong khi duoc xu Iy bang hdn

hop hai chung vi khuan nay cao hon 7,1% so véi ddi chimg bén 100% lugng phan
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hoa hoc theo khuyén céo va lan luot cao hon 21,0% va 43,2% so véi khi xir ly riéng

¢ tirng chiaing vi khuan B. subtilis va B. japonicum.

3.2.4.5. Anh hurong cua cac ching vi khuan ngi sinh dén chiéu dai canh co ban va sé

dot trén canh cua cay ca phé véi giai doan kién thiét co ban

Ca phé 1a cay cong nghiép dai ngay, kha ning cho ning suit cao va én dinh
phu thudc rat 16n vao bo khung tan, dic biét 1a canh cap 1 (canh co ban). Theo ddi
chi tiéu chiéu dai canh co ban tir thoi diém 10T SXL dén hét 18T SXL, két qua dugc
trinh bay trong Bang 3.12.

Ngay tir thoi diém theo ddi 10T SXL, chiéu dai canh co ban trung binh & cac
cong thirc ¢d xir ly vi khuan noi sinh da cao hon ¢ y nghia so véi ¢ cac cong thic
d6i chung. Twong tu nhu céac chi tiéu: chiéu cao, dudng kinh gdc, sb cap la/cay, chi
tiéu chiéu dai canh co ban trung binh ciing 16n nhat & cac cong thic xir Iy hdn hop
B2 (B. subtilis EK17+ B. pumilus BMT4). O céc thoi diém 10, 12 va 14 thang sau xir
ly, trung binh chiéu dai canh co ban & cac cong thuc xir Iy hdn hgp B2 (B. subtilis
EK17+ B. pumilus BMT4) tuy cao hon nhung luén khong khac biét so véi & cac cong
thac xir Iy hon hop B1 (B. cereus M15 + B. subtilis B. subtilis EK17).

Tuong tu nhu cac chi tiéu theo ddi khéac, twong tac giita cac hon hop vi khuan
va mic huyén pha vi khuan xir Iy khéng anh huéng c¢6 ¥ nghia dén chi tiéu chiéu dai
canh co ban. Tuy nhién, tai thoi diém 18 thang sau xir ly, chiéu dai canh co ban & 2
t6 hop cong thirc B2D3 (CT9: 30 ml B. subtilis EK17+ B. pumilus BMT4) va B2D2
(20 ml B. subtilis EK17+ B. pumilus BMT4) Ién nhat, khac biét c6 ¥ nghia véi phan
I6n cac cong thirc con lai va cao hon 21,3% va 17,7% so voi & céc cong thire dbi

chirng twong ung.

Chiéu dai canh co ban phuy thugc vao nhiéu yéu té, mot trong nhiing yéu té tac
d6ng manh nhat 1a ché d6 dinh dudng. Nhu vdy, mic du luong phan N va P di giam
25% so voi quy trinh, viéc bo sung thém hdn hop huyén phi vi khuan ngi sinh vao
goc ciy ca phé da co co anh hudng tich cuc 1am ting chiéu dai canh co ban so véi ¢

céc cdng thire d6i ching. Nhin chung, hdn hop B1 (B. cereus M15 + B. subtilis EK17)
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va B2 (B. subtilis EK17+ B. pumilus BMT4) c6 anh huéng tét hon dén chiéu dai canh
co ban so vé&i hon hop B3 (B. cereus M15 + B. pumilus BMT4).

Bang 3.12. Anh hwéng vi khuan ngi sinh dén chiéu dai canh co ban trén cay ca
phé véi giai doan kién thiét co ban

Thoi Lwong huyén Chiéu dai canh co ban (cm)
i phit vi Khuin Ho6n hop vi khuin (B) Trung binh
g D (mi/cdy) [BO(®/C)| Bl B2 B3 (D)
D1 (10) 63,5¢ 68,94 | g9,0%cd | g@,Q bd 66,8
D2 (20) 64,0¢ 69,8%¢ | 70,22 67,1 2cd 67,8
10T
SxL D3 (30) 64,5 72,42 72,58 68,8 abcd 69,5
Trung binh (B)| 64,0¢ 70,47 70,5 67,38
Cdc trung binh co cung ki tw khong khac biét co y nghia thong ké ¢ mirc xdc suat voi D: p >
0,05, B: p < 0,05; twong tac D*B: p > 0,05; CV% = 14,2%
D1 (10) 78,2° 86,1 |86,3% |g27bc 83,3
D2 (20) 78,8° 87,3% | g7,8% 84,0 e 84,5
12T
D3 (30) 79,4° 90,42 90,6° 86,1 % 86,6
SXL
Trung binh (B)| 78,8¢ 87,9A 88,3~ 84,38
Cdc trung binh c6 cing ki tw khong khdc biét c6 y nghia thong ké & mike xdc sudt véi D: p >
0,05; B: p < 0,05, twong tac D*B: p > 0,05, CV = 14,2%
D1 (10) 91,5¢ 101,92° | 104,4%¢ | 97,9¢d 98,9
D2 (20) 92,2¢ 103,3%¢ | 106,1% | 99,2 b« 100,2
14T
D3 (30) 92,9¢ 106,9% | 109,42 101,62° 102,7
SXL _
Trung binh (B)| 92,2¢ 104,04 | 106,6A | 99,68
Cdc trung binh c6 cing ki tw khong khdc biét c6 y nghia thong ké & mike xdc sudt véi D: p >
0,05, B: p < 0,05, twong tac D*B: p > 0,05; CV =14,0%
D1 (10) 99,7¢ 109,6¢ | 1154 | 108,8°¢ 108,48
D2 (20) 100,5d | 110,9¢ | 118,22 |110,2°¢ 109,978
18T
D3 (30) 101,3d 115,4bc | 12282 | 112,8bc 113,17
SXL _
Trung binh (B)| 100,5¢ 112,08 | 118,8~4 | 110,68

Cic trung binh cé cing ki tw khong khéc biét cé y nghia thong ké ¢ mikc xdc sudt véi D: p <

0,05, B: p < 0,05; twong tac D*B: p >0,05; CV =13,5%
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Tuong tu nhu ddi véi chi tieu chiéu dai canh co ban, sb ddt trén canh co ban
trung binh & cac cong thic xir Iy cac hdn hop vi khuan néi sinh ciing cao hon va khac
biét co ¥ nghia thong ké & mac p < 0,05 ngay tir thoi diém theo dbi dau tién lac 10T
SXL. Sb dbt trung binh & cac cong thic xtr Iy hdn hop B2 (B. subtilis EK17+ B.
pumilus BMT4) ciing ludn cao nhat trong suét thoi gian theo doi nhung khong khac
biét c6 y nghia so véi & cac cong thic xir Iy hdn hop B1 (B. cereus M15 + B. subtilis
EK17).

Luong hdn hop huyén phi vi khuan xir Iy dd c¢6 anh hudng c6 ¥ nghia dén sé
d6t trén canh co ban cua cdy ca phé vdi giai doan kién thiét co ban. Nhin chung, sé
dét/canh ty 1¢ thuan véi luong hdn hop huyén phi vi khuan xir ly. Tuy nhién, khong

6 su khac biét c6 y nghia gitra mac 20 ml/cay va 30 ml/cdy (Bang 3.13).

Tuy tuong tac giita hdn hop va mac huyén phu vi khuan xir Iy khéng cé y
nghia théng ké, t6 hop B2D3 (CT9: 30 ml B. subtilis EK17+ B. pumilus BMT4) luén
la cdng thirc ¢6 trung binh s dét/canh Ion nhat. Tir thoi diém theo dbi 14T SXL, s6
dét/canh & cong thirc ndy da cao hon va khac biét c6 y nghia so véi tat ca cac cong

thirc con lai.

Pén thoi diém 18T SXL, s6 dt/canh & t6 hop B2D3 da cao hon 31,5% so Vi
& cong thirc déi chimg tuong tng (BOD3: CT3). Cac té hgp B1D2 (CT5: 20 ml B.
cereus M15 + B. subtilis EK17), B1D3 (CT6: 30 ml B. cereus M15 + B. subtilis
EK17), B2D1 (CT7: 10 ml B. subtilis EK17+ B. pumilus BMT4), B1D1 (CT4: 10 ml
B. cereus M15 + B. subtilis EK17) va B3D3 (CT12: 30 ml (B. cereus M15 + B.
pumilus BMT4) tiép dén 1a céc cong thirc cd trung binh sé dét/canh 1én nhét va cao
hon so vdi & cac cdng thie d6i ching tuwong tng lan luot 1a: 25,1%, 23,4%, 25,8%,
23,3% va 16,7%.
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Bang 3.13. Anh hwéng vi khuan ngi sinh dén sb @6t trén canh co ban cia cay ca
phé véi giai doan kién thiét co ban nim thi hai

L huva S6 d6t/canh
Thoi wong llyf,ll - -
gian phu vi khuén Hon hop vi khuin (B) Trung
D (ml/cay) B0 (P/C) B1 B2 B3 binh (D)
D1 (10) 9,5f 11,1 3bcd 11,1 abcd 10,2%f 10,58
D2 (20) 95" 11,5% 11,28 10,44 10,748
slSJ_ D3(30) |99 |118° 11,6% 10,8 | 11,0
Trung binh (B) | 9,7€ 11,44 11,34 10,58
Cdc trung binh c6 cing ki tw khong khdc biét c6 y nghia thong ké & mire xdc sudt
voi D: p < 0,05; B: p < 0,05, twong tac D*B: p > 0,05, CV% = 14,2%
D1 (10) 11,3¢ 13,4 13,6 %¢ 12,5¢ 12,78
D2 (20) 11,5 13,7%¢ 13,73%¢ 12,7¢ 12,948
12T D3 (30) 11,6° 14,0 14,12 13,1 13,24
SXL  [Trung binh (B) | 11,4 13,7A 13,84 12,88
Cdc trung binh c6 cing ki tw khong khdc biét c6 y nghia thong ké & mire xdc sudt
voi D: p < 0,05; B: p < 0,05, twong tac D*B: p > 0,05, CV =12,83%
D1 (10) 12,9° 15,7° 16,0° 14,5¢ 14,88
D2 (20) 13,1° 15,7° 16,1° 14,8 14,98
51;1({ D3 (30) 13,3 16,0 17,12 15,40° 15,4 A
Trung binh (B) | 13,1€ 15,84 16,44 14,98
Cdc trung binh c6 cing ki tw khong khdc biét c6 y nghia thong ké & mire xdc sudt
voi D: p < 0,05; B: p < 0,05, twong tac D*B: p > 0,05; CV =13,11%
D1 (10) 14,1° 17,4° 17,7° 16,0 16,38
D2 (20) 14,4¢ 18,0° 17,9° 16,3% 16,68
sliT_ D3 (30) 14,6° 18,00 19,22 17,0 17,27
Trung binh (B) | 14,3€ 17,8 18,24 16,48
Cdc trung binh c6 cing ki tw khéng khdc biét c6 y nghia thong ké ¢ mike xdc sudt véi
D: p < 0,05; B: p < 0,05, twong tac D*B: p >0,05; CV = 13,72%

S6 qua/chum 1a mét trong nhiing chi tiéu anh hudng truc tiép dén niang suat

thu hoach cua cay ca phé. Két qua theo ddi chi tiéu nay & thoi diém 18T SXL duoc

trinh bay trong bang 3.14. Két qua cho thay viéc xu ly cac hdn hop huyén phi vi
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khuan néi sinh da co tac dong tich cuc, lam tiang s qua/chim so véi & cac cong thirc
dbi chirng khong xir ly. Trong sé cac hdn hop vi khuan, hdn hop B2 (B. subtilis
EK17+ B. pumilus BMT4) c6 sé qua/cham trung binh 16n nhat, tiép dén hén hop B3
(B. cereus M15 + B. pumilus BMT4) roi B1 (B. cereus M15 + B. subtilis EK17). Tuy
nhién, s6 qua/chim trung binh & céc cdng thie xir Iy hdn hop B3 (B. cereus M15 +
B. pumilus BMT4) khdng khac biét c6 y nghia (p < 0,05) so vai & cac cong thac xur
ly hdn hop B2 (B. subtilis EK17+ B. pumilus BMT4). Cac mtc huyén phu khuan
khac nhau khong anh hudng c6 ¥ nghia dén sb qua/chum.

Béang 3.14. Anh hwéng vi khuan ndi sinh dén s6 qua/chum ciaa cay ca phé véi giai
doan kién thiét co ban

Thoi Luong huyén - So qtla/chum
. phu vi khuan Hon hgp vi khuan (B) Trung binh
gran 1 " p (mifcay)
B0 (PC) B1 B2 B3 (D)
D1 (10) 25,44 29,4 | 31,7® | 30,6° 29,3
D2 (20) 256 | 29,6™ | 32,4% 31,3% 29,7
187 26,2 | 30,2° 35,1 32,7% 31,1
SXL D3 (30) ’ : : ! ,
Trung binh (B) | 25.7° 29,78 33,17 31,68
Cdc trung binh co cung ki tw khong khac biét co y nghia thong ké o murc xdc suat
voi D: p > 0,05, B: p < 0,05; twong tac D*B: p >0,05; CV =17,16%

Tuong ty nhu cac chi tiéu theo ddi khéac, tuong tac giita hdn hop va mac huyén
phu khuan vi khuan xir Iy anh huong khong cé ¥ nghia thong ké dén sé qua/chum.
Tuy nhién, bang 3.14 ciing cho thay cé4c t6 hop B2D3 (CT9: 30 ml B. subtilis + B.
pumilus), B3D3 (CT12: 30 ml B. cereus + B. pumilus), B2D2 (CT8: 20 ml B. subtilis
+ B. pumilus), B2D1 (CT7: 10 ml B. subtilis + B. pumilus) va B3D2 (CT11: 20 ml B.
cereus + B. pumilus) 1a cac cong thuc c6 s6 qua/chum trung binh Ién nhat, twong
duong nhau nhung khac biét c6 y nghia so vai cac c¢ong thire ddi chung & muc p <
0,05. S6 qua/chum trung binh & céc cong thirc ndy cao hon so vdi ¢ cac cong thirc
d6i chimg twong (g lan luot 1a: 34,3%, 25,1%, 26,4%, 24,9% va 22,3%. Kha ning

gia tang s6 lwong qua caa cac hdn hop vi khuan nai sinh trong nghién ctru ndy twong
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ddng véi két qua nghién ctu caa Zhou et al. (2014) [223] vé anh hudong cia hdn hop
vi khuan B. cereus + B. subtilis dén sb luong qua ot. S6 qua 6t trung binh ting tir

3,5% dén 22,6% tly muc vi khuan va phuong phap xur 1y.

3.2.5. Anh huéng ciia vi khuin néi sinh dén mst dé tuyén tring ki sinh ciy ca phé
vor giai doan kién thiét co bin

3.2.5.1. Anh hwong cua vi khudn ngi sinh dén mdt dg tuyén tring Pratylenchus sp.

trong vueon Cay ¢ phé véi giai doan Kién thiét co ban

Tuyén tring 1a mot trong nhitng tac nhan chinh gay hai cay ca phé, 1am cho
cay ca phé bi vang 14 va thdi ré, giam ty Ié thanh cong khi tai canh. Chinh vi vay, mat
d6 2 loai tuyén trung chinh gay hai cay ca phé 1a Pratylenchus sp. va Meloidogyne

sp. cling da duoc theo dbi va ghi nhan ¢ cac bang 3.15 va 3.17.

Két qua trinh bay trong bang 3.15 cho thiy trudc xir Iy, mat do tuyén tring
Pratylenchus sp. ¢ tit ca cac cong thirc tuong d6i dong déu nhau, dao dong trong
khoang 42,4 — 61,1 con/50 g dét va khac biét khong c6 ¥ nghia thong ké. Sau xt 1y,
ngay tir thoi diém theo ddi sau xir ly 2 thang tré di, mat do Pratylenchus sp. ¢ tat ca
cac cong thic xtr Iy cac hdn hop vi khuan déu thap hon so véi & cac cong thie doi
ching va c¢6 ¥ nghia thong ké & mac p < 0,05. Trong khi mat do tuyén tring
Pratylenchus sp. tang dan theo thoi gian & tat ca cac cong thirc d6i chirng va dat dinh
& thoi diém 12 thang sau xt ly, ching lai giam dan & cac cong thirc ¢6 xt 1y vi khuan.
Pang chu y, mat do tuyén tring Pratylenchus sp. trung binh ¢ cac céng thic xir ly
hon hop B2 (B. subtilis EK17+ B. pumilus BMT4) va B3 (B. cereus M15 + B. pumilus
BMT4) ludn thap nhat va khéc biét so véi ¢ cac cong thire xir Iy hdn hop vi khuan
B1 (B. cereus M15 + B. subtilis EK17). Tuy nhién, si khac biét vé mat do tuyén triing
Pratylenchus sp. giira cac cong thirc xir ly hon hop B2 (B. subtilis EK17+ B. pumilus
BMT4) va B3 (B. cereus M15 + B. pumilus BMT4) khong c6 ¥ nghia thong ké ¢ tat

ca céc thoi diém theo di sau xir ly.
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Bang 3.15. Anh hwéng caa vi khuan ngi sinh dén mat do tuyén tring Pratylenchus
sp. trong dét trong cay ca phé véi giai doan kién thiét co ban

Théi Lwong huyén Mat d9 tuyén trung Pratylenchus sp. (con/50g ddt)
gian | Phu Vi khuin Hén hop vi khuin (B) Trung
D (mifcay) gg @/cy]  BL B2 B3 binh (B)
D1 (10) 52,5 60,2 42,4 46,8 50,47
D2 (20) 57,6 48,7 49,2 49,9 51,34
TXL D3 (30) 54,5 48,0 48,0 61,1 52,90
Trung binh (D)| 54,9 52,3 46,5 52,6
D:p>0,05;B:p> 005 twong tac D*B: p > 0,05; CV% = 22,06%
D1 (10) 80,1° 63,6 37,5¢ 39,3¢ 55,11
D2 (20) 81,62 52,0bc 40,0¢ 42,0° 53,91
2T D3 (30) 72,92 53,1°¢ 39,4¢ 48,50 53,45
SXL MFrungbinh (D)) 78.2° | 5628 | 389C | 433°
Cac trung binh c6 cuing ki te khdng khac biér ¢é ¥ nghia thong ké ¢ mikc xdc sudt voi
D:p> 0,05 B: p<0,05 twong tac D*B: p > 0,05, CV% = 20,62%
D1 (10) 105,7¢ | 49,3P 23,6 [ 26,7¢ 51,3
D2 (20) 11322 | 39,7bc | 259¢ | 24,1 50,7
6T D3 (30) 114,92 | 335 20,81 28,3 49,4
SXL [Frungbinh (D) 1113~ | 40,85 | 234C | 264°
Cac trung binh c6 cuing kit khdng khac biér ¢6 ¥ nghia thong ké ¢ mikc xdc sudt voi
D:p>0,05; B: p<0,05 twong tac D*B: p > 0,05; CV% = 17,22%
D1 (10) 143,1° | 52,6° 30,1¢ 30,7¢ 64,1
D2 (20) 183,00 | 47,9 33,2¢ 29,9 73,5
g(TL D3 (30) 156,70 | 38,6° 20,9° 25,1° 60,3
Trung binh (D)| 160,04 | 46,48 28,1 | 28,6
Cac trung binh c6 cuing kit khdng khac biér ¢é ¥ nghia thong ké ¢ mikc xdc sudt voi
D:p> 0,05 B:p<0,05 twong taic D*B: p > 0,05, CV% = 26,12%
D1 (10) 97,32 | 38,0° 19,0¢ | 19,0¢ 43,3
D2 (20) 96,78 | 233Pc 150¢ | 16,7¢ 37,9
18T D3 (30) 99,32 | 253bc 14,7° 22,0¢ 40,3
SXL Mrung binh (D) 97,8~ | 2898 162 | 19,2°
Cac trung binh c6 cuing ki ti khdng khac biér cé ¥ nghia thong ké ¢ mikc xdc sudt voi
D:p>0,05; B: p<0,05 twong tac D*B: p > 0,05, CV% = 21,73%

O thoi diém 18 thang sau xir Iy, mat do tuyén tring Pratylenchus sp. & tat ca

cac cong thirc, ké ca ddi chimg déu giam so véi ¢ thoi diém 12 thang sau xu ly. Tuy

nhién, mat do tuyén tring Pratylenchus sp. & cac cong thirc d6i chang van cao hon
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S0 Vé6i ¢ cac cdng thue xir Iy khoang 2,5 — 6,5 lan. Lac nay, mat do tuyén tring
Pratylenchus sp. ¢ cac cong thac xu Iy vi khuan giam xuéng con thap nhat, chi dao
dong trong khoang 14,7 — 38,0 con/50 g dat.

O tat ca cac thoi diém theo ddi, mat do tuyén tring Pratylenchus sp. trung binh
& cac mirc xtr Iy vi khuan khac nhau déu khong khac biét nhau c6 ¥ nghia théng ké.
Ngoai ra, tuong tac gitta hdn hop va mac huyén phi vi khuan xt 1y ciing khong c6 ¥
nghia thong ké. Bang 3.15 ciing cho thdy tuy mat do tuyén tring Pratylenchus sp. &
t6 hop B2D3 (CT9: 30 ml B. subtilis EK17+ B. pumilus BMT4) ludn thap nhit trong
s tat ca cac cong thirc nhung khong khéac biét ¢ ¥ nghia thong ké so véi ¢ cac cong

thirc ¢6 xir Iy cac hdn hop vi khuan khéc.

Bén canh viéc theo ddi mat do tuyén trung, hiéu qua diét tuyén trung
Pratylenchus sp. ciing dugc tinh toan va trinh bay trong bang 3.16. Bang 3.16 cho
thay cac chung vi khuan noi sinh da phat huy hiéu qua diét tuyén trung Pratylenchus
sp. ngay tur thoi diém 2 thang sau xir ly. Tuy nhién, hiéu qua diét tuyén tring
Pratylenchus sp. tai thoi diém nay chua cao, chi dao dong & mirc 18,1 — 45,2%. Hiéu
qua diét tuyén tring Pratylenchus sp. tiép tuc ting dan & cac dot theo ddi 4T SXLva
6T SXLva dat trén 80% & mot s6 cong thic tir thoi diém 10T SXL. Tir thoi diém nay,
hiéu qua diét tuyén tring cua cac cdng thac xu Iy vi khuan duy tri kha on dinh theo
thoi gian theo ddi. Bang 3.16 con cho thay, hiéu qua diét tuyén tring trung binh & céc
cong thire xir Iy hdn hgp B2 (B. subtilis EK17+ B. pumilus BMT4) va B3 (B. cereus
M15 + B. pumilus BMT4) luén cao hon va khac biét c6 y nghia (p < 0,05) so voi &
c4c cong thirc xa ly hdn hop B1 (B. cereus M15 + B. subtilis EK17) & tat ca c4c thoi
diém theo ddi.

Xét lugng huyén phu vi khuan xt ly, sé liéu trinh bay trong bang 3.16 cho
thiy, cac mac huyén phu vi khuan xir Iy di anh hudng cé y nghia dén hiéu qua diét
tuyén tring Pratylenchus sp., véi muc vi khuan xir ly cang nhiéu, hiéu qua diét tuyén

tring Pratylenchus sp. cang cao. Dén thoi diém 18 thang sau xu ly, xa ly hdn hop
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huyén pha vi khuan & mae 30 ml/cay cho hiéu qua diét tuyén trung Pratylenchus sp.

cao nhat nhung khong khac biét co y nghia thong ké so véi & mac 20 ml/cay.

Bang 3.16. Anh hwéng cia vi khuan nai sinh dén hiéu qua diét tuyén trang
Pratylenchus sp. trong dit (%) tréng cay ca phé véi giai doan kién thiét co ban

Thoi

Lwong huyf:n

Hiéu qua diét tuyén trung Pratylenchus sp.

, phu vi khuan Hén hop vi khuin (B) Trung binh
gian D (ml/c3
(mlicay) | B0 (B/C) B1 B2 B3 D
D1 (10) 0¢ 32,22 40,0° 452° 29,33
D2 (20) 0¢ 26,0 |41,6° 40,4° 26,99
2T D3 (30) 0¢ 18,1° 39,6° 41,02 24,68
SXL 'Trungbinh D)  0° | 2548 | 404~ | 4224
Céc trung binh c¢é cung ki tw khdng khac biét co y nghia thong ké ¢ mirc xdc suat voi
D:p>0,05; B: p<0,05 twong taic D*B: p > 0,05; CV% = 15,34
D1 (10) 0¢ 49,8° 65,82 69,02 46,2
D2 (20) 0°¢ 48,5 66,82 71,22 46,6
4T D3 (30) 0¢ 53,1° 69,92 71,92 48,7
SXL Trung binh (D) 0¢ 50,58 67,54 70,74
Cac trung binh c6 cuing ki te khdng khac biér ¢é ¥ nghia thong ké ¢ mikc xdc sudt voi
D:p>0,05; B: p<0,05 twong tac D*B: p > 0,05, CV% = 8,58
D1 (10) 0¢ 59,2¢ 73,52 72,7° 51,48
D2 (20) 0¢ 59,0¢ 72,2° 75,6 % 51,78
6T D3 (30) 0° 66,4° 79,02 78,32 55,94
SXL Trungbinh D)) 0C | 6158 | 749~ | 755A

Cac trung binh

6 cung ki tw khdng khac biét
D:p<0,05; B: p<0,05 twong tac

6 y nghia thong ké & mike xdc sudt véi
D*B: p>0,05;, CV% = 14,72

D1 (10) 09 68,0° 74,9 % 76,5% 54,9C
D2 (20) 09 69,4f 79,1 81,32 57,48
12T D3 (30) 09 72,6°¢ 85,42 85,6 60,94
SXL Trungbinh (D))  0¢  |7008 |798~ |8L1A
Céc trung binh cé cung ki tw khdng khac biét co y nghia thong ké ¢ mirc xdc suat voi
D:p <0,05; B: p <0,05; twong tac D*B: p < 0,05; CV% =12,25
D1 (10) 0e 66,9 ¢ 77,3 78,6 55,78
D2 (20) 0e 71,7°¢ 81’2ab 80,0 ab 58’2A
18T
sxL | D3(30) 0°  |71,2° |836% |80,1% 58,74
Trung binh (D) 0°¢ 69,98 80,74 79,6 A

Cic trung binh cé ciing ki tw khong khéc biét co y nghia thong ké ¢ mikc xdc sudt véi
D:p <0,05; B: p <0,05; twong tac D*B: p > 0,05, CV% = 13,27

Ghi chd: gia tri trung binh theo sau bdi (c4c) ki tur giong nhau thé hién su sai khdc khéng cé ¥ nghia

thong ké,. Sé liéu diroc chuyén sang dang arcsinyx fruéc khi xir 1y thang ke.
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Tuong tac gitra hdn hop va muac huyén phu vi khuan xi Iy chi c6 ¥ nghia théng
ké & mirc p < 0,05 tir thoi diém 6 thang sau xir ly. Pang chi ¥, cac t6 hop B2D3 (CT9:
30 ml B. subtilis EK17+ B. pumilus BMT4) va B3D3 (CT12: 30 ml B. cereus M15 +
B. pumilus BMT4) luén dat hiéu qua diét tuyén tring Pratylenchus sp. cao nhat va déu
duy tri & muc trén 80% tir thoi diém 10T SXL. Bén thoi diém 18T SXL, cac t6 hop
B2D2 (CT8: 20 ml B. subtilis EK17+ B. pumilus BMT4) va B3D2 (CT11: 20 ml B.
cereus M15 + B. pumilus BMT4) cho hiéu qua lam giam tuyén tring twong dwong cac

t6 hop B2D3 va B3D3, déu c6 hiéu qua lam giam tuyén trung dat trén 80%.

Hiéu qua lam giam mat do tuyén trung Pratylenchus sp. caa cac hon hop vi
khuan noi sinh trong nghién ciru nay twong duong vai hiéu qua caa thuéc hda hoc
imicyafos diét tuyén tring Pratylenchus penetrans gay hai cay cai cu (Wada et al.,
2011) [210]. Asyiah et al. (2015) [37] ciing d4 két luan vi khuan B. subtilis c6 hiéu
qua tuong dwong nhu thudc héa hoc carbofuran ddi véi tuyén tring Pratylenchus
coffeae gy hai cdy ca phé ché giai doan vuon wom. Loai vi khuin nay c6 kha ning
lam giam dén 71,3% s luong tuyén tring Pratylenchus coffeae, do do, lam giam
87% sb luong vét thuong do tuyén tring gay ra trén ré cay ca phé ché (Asyiah et al.,
2015) [37]. Hiéu qua nay ciing twong duong vai hiéu qua cia ché pham sinh hoc SH-
BV1 (ciing bao gém ca vi khuan B. subtilis) déi véi tuyén tring gay hai cay ca phé
véi tai Bak Nong (Nguyén Thi Chac Quynh va cs., 2016) [23].

3.2.5.2. Anh hwong cua vi khudn néi sinh dén mdt dé tuyén tring Meloidogyne sp.

trong viron cay ca phé voi giai doan kién thiét co ban

S6 lidu mat do tuyén tring Meloidogyne sp. trong dat dugc trinh bay & bang
3.17 cho thay truge xa ly, mat do tuyén trang Meloidogyne sp. trong dat dao dong
trong khoang 31,1 — 45,3 con/50 g dat va khdng co sy khac biét co ¥ nghia thong ké
giita cac cong thirc, dam bao do ddng déu khi tién hanh thi nghiém. Sau xu 1y 2 thang,
giita c4c cong thirc thi nghiém da co sy khéc biét c6 ¥ nghia théng ké vé mat do tuyén
tring Meloidogyne sp.. Tuong tu nhu dbi véi mat do tuyén tring Pratylenchus sp.,

mat do6 tuyén trung Meloidogyne sp. trong dit ciing ludn thap nhit ¢ tat ca cac thoi
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diém theo ddi sau xt Iy & cac cong thie xir Iy hdn hop vi khuan B2 (B. subtilis EK17+
B. pumilus BMT4) va B3 (B. cereus M15 + B. pumilus BMT4). Mat do tuyén tring
Meloidogyne sp. trung binh & cac cong thirc xt Iy 2 hdn hop vi khuan nay khéc biét
¢ y nghia so véi & cac cong thie xir ly hdn hop huyén phi vi khuan B1 (B. cereus
M15 + B. subtilis EK17) ciing nhu cic cong thirc d6i ching. Diéu nay da dan dén
trung binh hiéu qua diét tuyén trang Meloidogyne sp. & cac cong thire xir Iy hdn hop
B2 (B. subtilis EK17+ B. pumilus BMT4) va B3 (B. cereus M15 + B. pumilus BMT4)
ludn cao hon so véi & cac cong thuc xir Iy hon hop B1 (B. cereus M15 + B. subtilis
EK17) (Bang 3.18).

Bang 3.17 va 3.18 con cho thay, cac muc xir Iy vi khuan khac nhau khdng gay
anh huong ¢ ¥ nghia dén mat do ciing nhu hiéu qua diét tuyén tring Meloidogyne sp.
trong dat. Két qua nay khac véi két qua nghién ctru caa Mahmoud et al. (2017) [127]
vé hiéu qua cua B. pumilus di véi tuyén tring Meloidogyne incognita gy hai cay cu
cai duong. Xu ly cu cai dudng véi lwong 30 ml huyén pho/chau, B. pumilus da lam
giam 95% sb lugng tuyén tring Meloidogyne sp. tudi 2 (J2), 78% s6 u sung, 87% sb

khdi trimg nhung & mac 10 ml/chau, sé liéu twong tng chi 1a: 81%, 69% va 8%.

Tuong tac giita cac hdn hop vi khuan va cac mac huyén phi vi khuan xi 1y,
cling khong c6 y nghia théng ké ddi voi mat do ciing nhu hiéu qua diét tuyén trang
Meloidogyne sp.. Tuy nhién, c6 thé thay, mat do tuyén tring Meloidogyne sp. ¢ cac
t6 hop cong thirc B2D2 (CT8: 20 ml B. subtilis EK17+ B. pumilus BMT4), B2D3
(CT9: 30 ml B. subtilis EK17+ B. pumilus BMT4) va B3D3 (CT12: 30 ml (B. cereus
M15 + B. pumilus BMT4) ludn thap nhat va chi bang khoang 13 — 15% so véi & cac
codng thire d6i ching twong ung tai thoi diém 18 thang sau xir Iy (Bang 3.17). Diéu
nay ciing da dan dén hiéu qua diét tuyén tring Meloidogyne sp. & cac cong thic nay
cao nhat, dat trén 80% (Bang 3.18).
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Béang 3.17. Anh hwéng cia vi khuan ndi sinh dén hiéu qua phong trir tuyén tring
Meloidogyne sp. trong dit (%) tréng cay ca phé véi giai doan kién thiét co ban

Thoi Lwong huyi?:n Hiéu quz”l~ diét tuyén trl‘fng Meloidogyne sp. (%0)
gian phu vi khuan Hon hop vi khuan (B) Trung
D (ml/cay) B0 (B/C) Bl B2 B3 binh (D)
D1 (10) 0d 24,2°¢ 48,9 47,1% 30,0
D2 (20) 0d 26,7 "¢ 50,62 44,2 3¢ 30,4
2T D3 (30) 0d 28,1 3¢ 45,8 abc 49,4 30,8
SXL Trungbinh (B) | 0C | 26348 |4843A | 46,93~
Cac trung binh c6 cung ki t khdng khac biéz cé y nghia thong ké ¢ mirc xdc sudt voi
D:p>0,05; B: p <0,05; twong tac D*B: p< 0,05; CV% = 25,0%
D1 (10) oP 46,92 59,92 62,22 56,4
D2 (20) 0P 56,52 71,7 50,74 59,6
4T D3 (30) 0b [54,82 71,63 73,52 66,6
SXL Trungbinh B)| 08  |528A  |677A | 62.1A
Céc trung binh cé cung ki tu khdng khac biét co y nghia thong ké ¢ mirc xdc suat voi
D: p > 0,05; B: p <0,05; twong tac D*B: p< 0,05; CV% = 27,58%
D1 (10) 0° 53,9 72,3% 70,2 49,1
D2 (20) 0° 50,9° 64,3% 60,7 % 44,0
6T D3 (30) o¢ 54,6 % 62,6 74,42 47,9
SXL Frungbinh (B)| 0¢ | 53.1°F 664~ | 684A
Cac trung binh c6 cung ki tw khdng khac biér ¢é ¥ nghia thong ké ¢ mirc xdc sudt voi
D:p> 0,05 B:p<0,05 twong tac D¥B: p< 0,05; CV% =18,12%
D1 (10) 0° 63,11 73,830 68,1°¢ 51,3
D2 (20) 0° 61,04 74,0b¢ 72,9°¢ 52,0
121 D3 (30) 0¢ |63,389 78,7%  [80,72 55,8
SXL Frungbinh (B)| 0° |6268  |755A | 7397
Cac trung binh c6 cung ki te khdng khac biér ¢é ¥ nghia thong ké ¢ mire xdc sudt voi
D:p>0,05; B: p<0,05 twong tac D*B: p > 0,05, CV% = 13,98%
D1 (10) 0f 67,2¢ 78,9 74,6°¢ 55,2
D2 (20) 0f 67,4 81,72 78,5° 56,9
18T D3 (30) 0f [61,8° 80,3% 80,1 55,6
SXL Frungbinh (B)|  0° | 655¢ 803~ | 77,78
Céc trung binh cé cung ki tw khdng khac biét co y nghia thong ké ¢ mirc xdc suat voi
D:p>0,05; B: p <0,05; twong tac D*B: p < 0,05; CV% = 12,73%

Ghi chd: gia tri trung binh theo sau bdi (c&c) ki tu giong nhau thé hién sir sai khdc khéng cé ¥ nghia
thong ké. Sé liéu duwoc chuyén sang dang arcsiny/x trueéc khi xir 1y thong ke.




101

Tom lai, xét tong thé hiéu qua diét ca 2 loai tuyén truing Meloidogyne sp. va
Pratylenchus sp. trong dat, cac t6 hop B2D3 (CT9: 30 ml B. subtilis EK17+ B.
pumilus BMT4), B2D2 (CT8: 20 ml B. subtilis EK17+ B. pumilus BMT4) va B3D3
(CT12: 30 ml B. cereus M15 + B. pumilus BMT4) c6 hiéu qua diét tuyén tring tot
nhat, trong duong nhau va khac biét cé y nghia so véi cac cong thirc khac. Néu tinh
dén luong hdn hop huyén phu vi khuén ndi sinh sir dung, céng thitc CTS t6 ra kinh
té hon so véi CT9 va CT12 vi luong hdn hop st dung chi bang 2/3 so véi & cong thirc
CT9vaCTi2.

Nhiing két qua trinh bay & trén cho thdy, cac chung vi khuan ni sinh B. cereus
M15, B. subtilis EK17 va B. pumilus BMT4 trong nghién ctru nay cling c6 kha nang
tiéu diét tuyén trang Meloidogyne sp. ki sinh cdy ca phé. Kha niang d6i khang tuyén
trung Meloidogyne sp. ciia cac chung vi khuan Bacillus ciing di dugc khang dinh
trong nhiéu nghién ctru trong va ngoai nude. Pa c6 nhidu cong trinh nghién cau vé
anh huong riéng 1€ cua ting chang vi khuan B. pumilus, B. subtilis, B. cereus d¢én mat
d6 va hiéu qua diét tuyén tring Meloidogyne spp. nhung chua c6 nghién ctiru ndo vé
anh huong cua cac hdn hop cac chung vi khuan nay dén tuyén tring Meloidogyne
spp.. Nhiing két qua nghién ctru vé tirng chang vi khuan riéng 1é déu cho thay ching

cd tac dung lam giam mat do tuyén tring Meloidogyne spp..

Chang vi khuan B. pumilus da lam giam ty 1é né caa tring tuyén tring
Meloidogyne javanica xubng chi con 17 — 19% va tang ty 1 chét ciia au triung 1én dén
99,3% (Ramezani et al., 2014) [167]. Két qua nghién ciru caa Mahmoud et al. (2017)
[127] ciing cho thay vai trd caa vi khuan B. pumilus trong viéc han ché mat do tuyén
tring Meloidogyne incognita gay hai cay cua cai dudng. S6 luong khdi tring va u sung
do tuyén tring Meloidogyne incognita da giam dén 74% va 73% khi xu ly cay cai cu
bang B. pumilus. B4i véi tuyén trang M. incognita gay hai cay cua cai duong, xir Iy B.
subtilis d4 lam giam 71% s6 luong u sung do tuyén tring, giam 65% sé lwong khoi
trang (Mahmoud et al., 2017) [127]. Ngoai ra, B. subtilis con lam giam dang ké s6
lwong u sung, giam kha ning sinh san ciing nhu mat d tuyén tring M. incognita gay
hai cay dau xanh (Khan et al., 2007) [121]. Siddiqui et al. (2001) [184] ciing cho
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biét B. subtilis phan 14p tir ving ré cua Helianthus annuus c6 kha ning diét tuyén
tring M. javanica gay hai cdy dau xanh. Két qua nghién ctru ctiia Burkett-Cadena et
al. (2008) [56] cho thay chung B. subtilis GB03 va B. velezensis GB99 (BioYield,
Gustafson LLC, Plano TX, USA) giy giam dang ké luong trimg va tuyén triing M.

incognita J2 trong dét trong ca chua.

Trong diéu kién in vitro, dich loc B. cereus ciing da 1am ty 18 chét cua tuyén
tring Meloidogyne spp. tang 1én dén 92,8%, lam ty Ié trang ng giam 86,1% (Xiao et
al., 2012) [214]. O diéu kién dong rudng, B. cereus da lam giam 65% s6 luong u sung
do tuyén tring Meloidogyne spp. gay ra trén r& ca chua (Xiao et al., 2012) [214].
Trong mot nghién ciu khac, huyén pha vi khuan B. cereus gay chét 90,96% tuyén
trung M. incognita trong diéu kién in vitro (Gao et al., 2016) [77]. Vi thi nghiém
trong chau, xt 1y dich nudi cay vi khuan B. cereus di mang lai hiéu qua diét tuyén
triung M. incognita 1én dén 81,36% (Gao et al., 2016) [77].

Co ché cua tac dung nay ciing da duoc nhiéu nha khoa hoc nghién ctru va thao
luan. Ongena and Jacques (2008) [156] cho rang céc loai vi khuan thudc chi Bacillus
khdng nhitng c6 thé ¢c ché sy phét trién cua cac tdc nhan gay bénh ma con cé kha
nang xam chiém bo ré cay trong va kich thich kha nang mién dich cua ciy. Pay la
nhitng loai cd kha nang san sinh mot lugng lon cac phan tu ¢ hoat tinh sinh hoc c
ché sy ting truong cua cac tac nhan gay bénh thuc vat (Krebs et al., 1998) [117].
Ngoai ra, enzyme protease, chitinase phan hity chitin san sinh bai cac ching vi khuan
Bacillus ciing dong vai trd quan trong trong viéc can bang mat do tuyén tring trong
dat (Lian et al., 2007) [123]. B. pumilus 1a mét trong nhiing loai duoc biét dén nhiéu
nhat trong san xuat protease va lipase cong nghiép (Ahmadian et al., 2007) [32].
Ngoai ra, cac chung vi khuan c6 kha nang hoa tan 1an kho tan c6 thé khong ché tuyén
tring bang hai cach: (i) ham luong 1an dé& tan trong dat cao gidp cay trong sinh trudng
khoe manh, do d6, gitp ting kha ning chdng lai sy tin cdng cua tuyén tring
(Kirkpatrick et al., 1964) [112] va (ii): san sinh mot s6 doc té ¢ thé han ché kha nang
xam nhiém cua tuyén tring gay hai (Brannen, 1995) [53]. Chang han nhu, B. subtilis

duogc coi 1a mot trong nhitng vi khuan cé kha nang phan giai 1an kho tan va cung cap



103

lan d& tan rat tét cho bo ré cay trong phat trién (Gaur, 1990) [80] va san sinh doc t6
bulbiformin tc ché su phét trién caa tuyén trang M. incognita gay hai cdy dau xanh
(Khan et al., 2007) [121]. Céc chét chuyén héa c6 kha ning ¢ ché tuyén tring gay
hai nhu: uracil, 9H-purine va dihydrouracil da duoc chiét xuét tir cac chung vi khuan
B. cereus va B. subtilis (Oliveira et al., 2014) [154]. Trong sé d6, dihydrouracil c6
lidu lwong gay chét 50% tuyén tring LC50 con thap hon ca thude diét tuyén tring
carbofuran (204 pg/mL so véi 260 pg/mL).

Ngoai ra, cac chung vi khuan Bacillus con c6 kha ning hinh thanh noi bao tir
va ¢6 kha ning chiu nhiét, gilip ching c6 thé dé dang duoc phat trién thanh céac san
pham sinh hoc va thuong mai hoa (Krebs et al., 1998) [117].

Kloepper et al. (2004) [116] cho biét cac chung vi khuan B. velezensis, B.
cereus, B. mycoides, B. pasteurii, B. pumilus, B. sphaericus va B. subtilis lam giam
ty 1€ bénh va mirc d¢ bénh ctia nhiéu loai bénh hai thong qua tinh khang luu dan cam
ng. Tinh khang luu din cam tng cua vi khuan B. firmus GB-126 d6i véi tuyén tring
ki sinh thuc vat Rotylenchulus reniformis trong diéu kién nha ludi cling dugc khéng
dinh trong nghién ctru ctia Schrimsher et al. (2014) [176].

Nghién ctru co ché dbi khang ciia cac ching vi khuan Bacillus d6i véi 3 loai
tuyén trung ki sinh thuc vat (Radopholus similis, Meloidogyne incognita va
Ditylenchus dipsaci), Mendoza et al. (2008) [136] két luan tuyén tring bi bat hoat va
chét sau khi tiép xtuc v6i huyén phu vi khuan B. firmus Ia do trong qua trinh 1én men
nhan sinh khéi, B. firmus di san sinh ra cic chat chuyén hoa thir cip. Becker et al.
(1988) [46] ciing khang dinh, cac chat chuyén héa thir cap san sinh bdi cac vi khuan
lién quan dén kha ning kiém soat tuyén trung M. incognita. Qiuhong et al. (2006)
[165] chirng minh rang cic enzyme protease, collagenase va chitinase san sinh béi vi
khuan Bacillus B16 1a nguyén nhin gay chét tuyén tring.

Nghién ctru ctia Nguyen et al. (accepted) [152], Nguyen et al. (accepted) [153]
va Trinh et al. (accepted) [206] ciing cho thiy cac ching vi khuan noi sinh va ving

ré cdy hd tiéu ngoai kha nang ¢ dinh N, phan giai P kho tan dé kich thich sinh truong,
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cac chung nay con téng hop nhiéu hop chit khang tuyén trung ciing nhu ndm

Phytopthora sp. va Fusarium sp. gay bénh.

3.3. Anh huéng ciia cac chiing vi khuan ndi sinh dén sinh truémg va phat trién

cuiia ca phé voi giai doan kinh doanh

3.3.1. Anh huéng ciia cdc chiing vi khuin ngi sinh dén ham hrong dinh duéng tich

lily trong I4 ciy ca phé véi giai doan kinh doanh

Két qua phan tich ham luong dinh dudng cua N va P trong 14 ca phé giai doan
kinh doanh trinh bay trong bang 3.19 cho thay tai thoi diém truéc xt 1y, ham luong
N% trong 14 ¢ cac cong thire thi nghiém rat bién dong, dao dong trong khoang 2,88 —
3,37%. Theo thang dinh dudng xay dung cho cdy ca phé vdi ning suat 3 — 4 tan/ha
tai Dak Lak cuia Nguyén Vin Sanh (2009) [24], ham luong N trong 14 cua hau hét cac
cong thirc déu nim trong ngudng téi wu (3,05 — 3,28%), mot s6 cong thirc nam trong
ngudng trung binh (CT4 va CT7) va mot s6 khac nam trong ngudng thira (CT9 va
CT12). Sau xr Iy 1 nam, ham luwong N trong 4 & phan Ién céc cong thic (trir cong
thize CT1 va CT9) déu tang. O thoi diém 2 nam sau xur 1y, ham luong N trong 14 ¢ tat
ca cac cong thirc déu tang so vai trudc xir ly. Tuy nhién, trong khi ham lwong N trong
1a ting manh so Véi trude xu ly & cac cdng thic xir Iy vi khuan (ting dén 23,4% -
CT7) thi chi tiéu nay lai chi ting rat it & cac cong thirc d6i chiing (tang nhiéu nhat chi
14 4,4%).

Péng chu v, tai thoi diém 2 nam sau xtr 1y, ham luong N trong 4 lai ting nhiéu
nhat so véi trude xu Iy & 2 cong thie CT4 va CT7 (tang trén 20%). Pay 1a 2 cong
thizc ¢6 ham lugng N trong 14 trudc xa Iy nam trong ngudng trung binh theo thang
dinh dudng do Nguyén Vin Sanh (2009) [24] xay dung nhung sang dén thoi diém 2
nam sau xu ly, ching lai ndm trong ngudng thira dinh dudng N (> 3,28%). Nhu vay,
c6 thé thay céc chung vi khuan noi sinh trong nghién ctru nay da phat huy tac dung,
gitip ciy ca phé ting cudng hap thu dinh dudng N nén mic du lwong N bén da giam
25% so véi quy trinh nhung ham lwgng N tich lily trong 14 & cac ¢6ng thirc van ting

tir 5,6 — 23,4% S0 V6i trude xir Iy va vuot ngudng téi wu danh cho cay ca phé véi. Do
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do, trong diéu kién thuc té, néu duoc xir Iy hdn hop vi khuan noi sinh nhu trong diéu
kién thi nghiém nay, can diéu chinh giam hon nita lugng N bon cho cdy ca phé dé
han ché viéc lang phi phan bon, ddng thoi giam tac dong xau cua phan héa hoc dén
tinh chat dat va ngudn nudc ngam.

Bang 3.18. Anh hwéng ciia vi khuan ngi sinh dén ham lweng médt so chat
dinh dudng trong 14 ca phé véi giai doan kinh doanh

Cong Ham lwong N (%) Ham lwgng P (%)
thire Tohop TXL 1ndm | 2ndm | TXL 1 nam 2 nam
SXL SXL SXL SXL
CT1 BOD1 3,26 3,25 3,37 0,11 0,11 0,12
CT2 BOD2 3,16 3,17 3,30 0,12 0,12 0,11
CT3 BOD3 3,20 3,21 3,34 0,12 0,12 0,12
CT4 B1D1 2,88 3,26 3,54 0,11 0,12 0,13
CT5 B1D2 3,12 3,40 3,65 0,12 0,13 0,15
CT6 B1D3 3,28 3,42 3,54 0,12 0,12 0,13
CT7 B2D1 2,90 3,42 3,58 0,12 0,12 0,15
CT8 B2D2 3,12 3,64 3,63 0,11 0,13 0,12
CT9 B2D3 3,37 3,35 3,61 0,12 0,13 0,13
CT10 B3D1 3,04 3,28 3,63 0,12 0,12 0,13
CT11 B3D2 3,15 3,25 3,64 0,11 0,12 0,14
CT12 B3D3 3,37 3,44 3,56 0,12 0,12 0,14

Khac véi ham lugng N%, ham luong P% trong la ca phé cua cac cong thac ¢
thoi diém trude xir Iy déu nam trong ngudng trung binh theo thang dinh dudng do
Nguyén Vin Sanh (2009) [24] xay dung cho cay ca phé véi giai doan kinh doanh

(0,08 — 0,12%). Sau 1 nam xt 1y vi khuan néi sinh, ham lwong P% trong I ¢ tat ca
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cac cong thirc dbi chimg déu khong thay ddi nhung ting & mot s cdng thie xt 1y vi
khuan néi sinh (CT4, CT5, CT8, CT9 va CT11). Bén thoi diém 2 nam sau xir Iy, ham
lwong P% trong 14 & cac cong thac xir Iy vi khuan déu ting so véi trude xir y. Pang
chu y, ham luong P ting nhiéu nhat ¢ cac cong thiec CT11, CT7 va CT5, lan luot ting
27,3%, 25,0% va 25,0% so V&i trude xir Iy va déu nam trong ngudng dinh dudng toi
uu theo thang dinh dudng do Nguyén Vian Sanh (2009) [24] xay dung cho cay ca phé
vbi giai doan kinh doanh (0,13 — 0,15%). Trong khi d6, ham luong P% ¢ cac cong
thire ddi chung lai thay d6i khong theo xu hudng ndo, giam & CT2, khdng bién dong

& CT3 va tang nhe & CT1 va déu nam & ngudng trung binh trong thang dinh dudng.

D3 c6 nhiéu nghién ctu vé anh hwong cua hdn hop nhiéu chang vi khuan
Bacillus dén ham luong cac chat dinh dudng cling nhu sinh trudng, phat trién cua
mot s6 loai cay trong nhung chi c6 mot nghién ctru vé anh hudng hdn hop caa 2 chiing
vi khuan B. cereus + B. subtilis (Zhou et al., 2014) [223] gidng nhu trong nghién ctu
nay. Do d6, viéc so sanh két qua co thé duoc thuc hién véi cac chang vi khuan khi
duogc xir ly riéng 1é hoac khi mot trong cac chung vi khuan trong nghién cau nay két
hop véi cac ching vi khuan khéac. Su gia ting ham lwong N% va P% trong 14 sau khi
chang nhiém cac hdn hop vi khuan ciing twong dong véi két qua nghién ctiu cua Jha
and Subramanian (2013) [107] khi chang nhiém hén hop vi khuan B. pumilus va P.
pseudoalcaligenes vao cdy lGa. Sau chung nhiém, ham lugng N% trong 14 la ting
dén 26,7% trong khi ham luong P% ting 16,3%. Ham luong N trong cay sup lo xanh
(Brassica oleracea L., var. italic) khi dugc xu ly bang phan chudng va vi khuan B.
cereus tuong duong véi ¢ cong thicc bon 100% phan hoa hoc va cao hon 30% so vai
& cong thic chi bon bang phan chudng (Yildirim et al., 2011) [216]. Trong khi dé,
ham luogng P lai chi bang khoang 70% so véi & cong thic bon hoan toan bang phan
hdn hop nhung cao hon khoang 28% so véi cong thirc bon hoan toan bang phan
chudng (Yildirim et al., 2011) [216]. Trong mot nghién ctru khéc ciing tién hanh trén
cay sup lo xanh nhung ap dung san pham c6 chaa vi khuan B. subtilis, ham lugng

N% trong cay tang tir 4,8 — 39,5% trong khi ham luong P tang 1,5 — 101,5% so vai
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d6i chung, vai ty 18 ting ham luong N va P ty 1& thuan voi lugng vi khuan ap dung
(EI-Nemr et al., 2011) [70].

Cac két qua nghién ctru trén déu khang dinh vai tro ting kha ning hap thu N
va P cua cac chang vi khuan B. cereus, B. pumilus va B. subtilis duoc sir dung trong
nghién ciu ndy. Ham luong c4c chat dinh dudng trong cdy ting sau khi duoc xir 1y
bang vi khuan duoc cho 12 bai vi khuan di gitp cdy ting cuong san sinh cac chat kich
thich sinh trudng thuc vat, kich thich sy phat trién caa ré va dan dén sy hap thu nude
va chat dinh dudng tét hon tir dat (Kloepper et al., 1991) [114]. Két qua nay ciing
tuong dong vai cac két qua nghién cau invitro caa Nguyén Ngoc My (2012) [17],
Truong Vinh Thai (2012) [27] va Ngo Vian Anh va cs. (2017) [1] vé kha niang ¢6 dinh
dam, phan giai 1an caa cac chung vi khuan B. cereus M15, B. subtilis EK17 va B.
pumilus BMT4. Két qua nay ciing théng nhét vai két qua nghién ciru trong nha ludi

va ca phé giai doan kién thiét co ban ngoai dong ruong.

3.3.2. Anh huéng ciia cdc chiing vi khuan néi sinh dén ham hrong diép luc t6 trong

14 cdy ca phé véi giai doan kinh doanh

DPam [a mét trong hai thanh t6 quan trong nhit trong cau tao hda hoc cua cac
phan tir diép luc va protein, do d6, ham lugng dam ciing anh hudng dén su hinh thanh
lyc lap va tich lity diép luc t6 trong 14, bao gom: diép luc a (Chl,) va diép luc b (Chly).
So véi thoi diém nam 2016, ham lwong diép luc Chla, Chls va carotenoid Cear déu c6
xu hudng tang & cac cong thic xu Iy cac hdn hop vi khuan trong khi lai giam nhe ¢

cac cong thirc dbi ching tai thoi diém phan tich trong nim 2018 (bang 3.20).

Tai thoi diém phan tich ndm 2018, ham luong Chl, cao nhat lan luot theo thi
tu la: CT9, CT12 rdi dén CT11. Pay ciing 1a cac cong thuc ¢d ty 1¢ ting ham lugng
Chla cao nhét so véi & céc cong thire doi ching twong tng, 1an luot dat: 31,2%, 27,9%
va 26,1%. Tuy nhién, so véi trudc xa 1y, ham lugng Chla lai ting nhiéu nhat & cac
cong thic CT12 (39,3%), CT8 (30,5%), CT10 (25,1%), CT11 (23,2%) va CT9
(21,6%). Ham lugng Chly cao nhat ¢ céng thirc CT9 roi dén CT11 va CT7, lan luot

cao hon so véi ¢ cac cong thie ddi chimng tuong tng 1a 31,1%, 4,6% va 12,9%. Ham
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lwong Cear cao nhit lan luot theo thir ty & cac cong thie CT5, CT6 va CT8, cao hon so
Véi cac cong thirc ddi chimg twong wng 1a: 9%; 6,7% va 6,2%. Tuy nhién, so véi trudc
xir 1y, ham luong Cear lai ting nhiéu nhat & cong thire CT9, ting 7,6%.

Bang 3.19. Anh hwéng caa vi khuan ngi sinh dén ham lweng diép luc té trong 14
ca pheé vaéi giai doan kinh doanh

Ham lwgng Chla | Ham lwgng Chly Ham luwgng Cear
(mg/g) (mg/g) (mg/g)
2016 2018 2016 2018 2016 2018

(=)}

Cong T

thire hop

CTl1 |BOD1 | 1,054 0,958 0,652 0,596 0,742 0,702

CT2 BOD2 1,058 0,981 0,641 0,647 0,737 0,714

CT3 |BOD3 | 1,033 0,990 0,674 0,594 0,743 0,717

CT4 |B1D1 | 0,997 1,074 0,692 0,632 0,709 0,731

CT5 |B1D2 1,061 1,079 0,615 0,665 0,753 0,778

CT6 |B1D3 | 0,974 1,130 0,651 0,648 0,746 0,765

CT7 B2D1 1,010 1,163 0,618 0,673 0,711 0,739

CT8 B2D2 | 0,909 1,186 0,593 0,615 0,740 0,758

CT9 B2D3 1,068 1,299 0,628 0,779 0,700 0,753

CT10 |B3D1 | 0,948 1,186 0,667 0,659 0,653 0,696

CT11 | B3D2 1,004 1,237 0,696 0,677 0,743 0,741

CT12 | B3D3 | 0,909 1,266 0,652 0,632 0,734 0,733

Kha ning lam ting ham luong cac sac td quang hop cua céc hdn hop ching vi
khuan trong nghién ciru nay twong dong vai két qua caa nhidu nghién cau trude day
duoc thuc hién trén cac d6i tuong cay tr@)ng khac nhu: dua leo (Mohamed et al., 2016)
[142], Bassia indica (Hashem et al., 2015) [94], la my (Hassan et al., 2018) [95],
stp lo xanh (Yildirim et al., 2011) [216], 6t (Zhou et al., 2014) [223]. Ham luong cac

sic to quang hop trong 14 cay ca phé véi giai doan kinh doanh ¢ céc cong thirc xtr Iy
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hdn hop céc vi khuan néi sinh trong nghién ciru ndy gan nhu twong dong voi ham
lwgng céc sic td quang hop trong nghién ciru bon hoan toan bang phan héa hoc
(Nguyén Vin Minh, 2014) [16] hay trong nghién cau c6 bén bd sung chit hitu co
sinh hoc chitosan oligomer (Nguyen et al., 2010) [151]. Két qua nay ciing twong dong
vé6i két qua nghién ctru cua Yildirim et al. (2011) [216] khi xir Iy vi khuan B. cereus
cho cdy sup lo xanh. Ham lwong diép tuc té khi xur 1y B. cereus két hop véi phan
chudng tuong duong véi ¢ ¢ong thirc bon hoan toan bang phan hoéa hoc va cao hon

14,6% so voi & cdng thirc bon hoan toan bang phan chudng.

3.3.3. Anh huéng ciia cdc chiing vi khuin ngi sinh dén tuyén tring ki sinh hai ciy

c4 phé voi giai doan kinh doanh

3.3.3.1. Anh huong cua cac chuing vi khudn ngi sinh d@én tuyén tring ki sinh

Pratylenchus sp. trong viron ca phé véi giai doan kinh doanh

Dién bién mat do tuyén tring Pratylenchus sp. trong dat ciing nhu trong ré cay
ca phé vdi giai doan kinh doanh dugc theo ddi va ghi nhan trong cac bang 3.21 va 3.23.
Bang 3.21 va 3.23 cho thy, trudc xa ly, mat do tuyén tring Pratylenchus sp. dao
dong trong khoang 59,7 — 97,6 con/50g dét va 189,8 — 274,6 con/5 g ré. Tuy nhién,
khong cd su khac biét ¢ ¥ nghia (p < 0,05) giita cac cong thirc vé mat do tuyén tring
Pratylenchus sp. & thoi diém nay. Diéu nay dam bao tinh dong nhat gitra cac cong
thirc truéc khi tién hanh thi nghiém. Sau xtr Iy, mat do tuyén tring Pratylenchus sp.
trong dat cling nhu trong ré & tat ca cac cong thic doi chung déu ting trong khi lai
giam dan & cac cdng thac c6 xir Iy cac hdn hop huyén phu vi khuan noi sinh. Két
qua nay di dan dén su khac nhau c6 ¥y nghia théng ké (p < 0,05) vé mat do6 tuyén
tring Pratylenchus sp. trong dit ciing nhu trong ré giita cac cong thuc ddi ching va
céc cong thirc ¢ xu ly huyén phi vi khuan noi sinh. Bang 3.21 va 3.23 ciing cho thay,
trung binh mat d6 Pratylenchus sp. trong dt va trong ré cy ca phé véi giai doan kinh
doanh & cac cong thicc xa ly hdn hop vi khuan B2 (B. subtilis EK17+ B. pumilus
BMT4) ludn thap nhat trong sudt qua trinh diéu tra sau xir ly. Tuy nhién, khong co su

khéc biét c6 ¥ nghia théng ké giira trung binh cac cong thuc.
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Bang 3.20. Anh hwéng caa vi khuan néi sinh dén mat dé Pratylenchus sp. trong
dat (con/50 g dat) trong cay ca phé véi giai doan kinh doanh

Mat d¢ Pratylenchus sp. (con/50 g dat)

Thoi | Lwong huyén
: phu vi khuan D Hbn hop vi khuin (B) Trung binh
gian (ml/cay
B0 (b/C)] B1 B2 B3 (D)
D1 (20) 87,5 743 70,1 97,6 82,4
D2 (30) 65,9 66,8 77,1 62,9 68,2
TXL D3 (40) 71,6 73,8 59,7 78,3 70,9
Trung binh (B)| 75,0 71,7 69,0 79,6
D:p> 0,05, B:p>005; twong tac D*B: p > 0,05; CV% = 22,8
D1 (20) 124.2¢ | 57,8% 48,45 | 72,7% 75,8°
D2 (30) 102,8% | 41,2¢ 42,1° | 42,9°¢ 57,28
AT D3 (40) 91,5% | 40,9° 355 |39,8° 51,98
SXL | Trung binh (B)| 106,2* | 46,68 42,08 | 51,88
Cdc trung binh c6 cing ki tw khong khdc biét c6 y nghia thong ké & mike xdc sudt véi D: p <
0,05; B: p < 0,05; twong tac D*B. p > 0,05; CV = 20,5
D1(20) |112,2° |556° |32,00 |473° 61,8
D2(30) |109,1° |523" |[357° |378" 58,7
8T D3(40) | 102,3* |518" |30,6° |33,6° 54,6
SXL Trungbinh (B)[ 1079~ 5328 |328° | 39,6°
Cdc trung binh co cung ki tw khong khdc biét co y nghia thong ké ¢ mirc xac sudt voi
D:p>0,05; B: p<0,05 twong tac D*B: p >0,05; CV% = 22,2
D1 (20) 124,92 | 35,5° 36,5° 46,2" 60,8
D2 (30) 118,7° |40,9° | 358> | 37,4 58,2
12T D3 (40) 118,92 | 42,8 27,1 37,90 56,7
SXL MTrungbinh (B)| 120,94 | 39,88 |3328 | 40,58
Cdc trung binh cé cing ki tw khong khdc biét c6 y nghia thong ké & mikc xdc sudt véi
D:p>0,05; B: p <0,05; twong tic D*B: p >0,05; CV% =17,0
D1 (20) 165,3* |48,2° | 458> | 54,00 783
D2 (30) 159,1° |56,3° |474° |50,8° 78,4
24T D3 (40) 174,0 | 55,8° 35,50 | 52,3 79,4
SXL | Trung binh (B)| 166,14 | 53,48 4298 52,48

Cic trung binh cé ciing ki tw khéng khdc biét cé y nghia thong ké ¢ mikc xdc sudt véi
D:p>0,05; B: p<0,05; twong tac D*B: p >0,05; CV = 18,7
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Bang 3.21. Anh hwéng cia vi khuan nai sinh dén hiéu qua diét tuyén trang
Pratylenchus sp. trong dit (%) tréng cay ca phé véi giai doan kinh doanh

Lwong huyén

Hiéu qua diét Pratylenchus sp. trong dit (%)

g;o: phit (an“l;?:yan D Hén hep vi khuén (B) Tr”r(‘g)b Inh
BO(D/C)| B1 B2 B3
D1 (20) 0 |218 |236 |17.7 15,8
D2 (30) 0  |249 |280 |238 19,2
32><T|_ D3 (40) ® [183 |189 |237 15,2
Trung binh (B) 0 21,7 23,5 21,7

D:p>0,05;B:p> 005 tuwong tac D*B: p > 0,05; CV% = 14,82
D1 (20) 0°  [46,29 [51,7 465 36,18
D2 (30) 0° 60,3 | 64,58 |56,5° 45,34
AT D3 (40) 0° 55,7bc | 52,3bcd | 59 6 abc 41,94
SXL | Trung binh (B)| 0° 54,1~ | 56,24 | 54,2
Cdc trung binh cé cing ki tw khong khdc biét c6 y nghia thong ké & mikc xdc sudt véi
D:p<0,05; B: p<0,05; twong tac D*B: p > 0,05; CV% = 7,1
D1 (20) 0° 42,8¢ 64,83 | 61,5 42,38
D2 (30) 0° 52,8 |71,1% |646% 47,17
8T D3 (40) 0° 49,7¢ 62,9% | 69,0% 45,478
SXL Trungbinh (B)  0° | 484 | 66,2~ | 6507
Cdc trung binh c6 cing ki tw khéng khdc biét c6 y nghia thong ké & mike xdc sudt véi
D:p<0,05; B: p <0,05; twong tiac D*B: p > 0,05, CV% = 7,0
D1 (20) 0° 64,9° 64,00 |66,1%° 48,7
D2 (30) 0° |664%® |742% |69,1% 52,4
12T D3 (40) 0° 64,8° | 72,18 |70,5% 51,9
SXL M Trungbinh (B)]  0° | 6548 | 70,1~ | 68,6°8
Cdc trung binh cé cing ki tw khong khdc biét c6 y nghia thong ké & mikc xdc sudt véi
D:p>0,05; B: p<0,05 twong tac D*B: p > 0,05, CV =6,6
D1 (20) ® [6222 |655° |691° 49,2
D2 (30) 0 65,22 74,00 | 67,9 51,8
24T D3 (40) o  |6798 |745 |71,7° 53,5
SXL | Trungbinh (B)] 0° 65,18 | 71,3 |69,6"®

Cdc trung binh c6 cing ki tw khéng khdc biét c6 y nghia thong ké & mike xdc sudt voi

D:p> 0,05; B: p <0,05; twong tac D*B: p >0,05; CV =9,3

Ghi chl: Gia tri hiéu qud frung binh dugc chuyén déi sang dang arcsinvx truéc khi xi Iy thong ke.
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Tir thoi diém 8T SXL, mat do tuyén tring Pratylenchus sp. & cac cong thirc
xtr Iy vi khuan bién dong rat it, chi dao dong trong khoang 27,1 — 56,3 con/50g dat
va 73,0 — 151,9 con/5 g ré trong khi van lién tuc ting & cac cong thire dbi chimg. Diéu
nay ching to cac hdn hop vi khuan noi sinh di co tac dung khdng ché sy phat trién
cua quan thé tuyén trang Pratylenchus sp.. That vay, két qua tinh toan hiéu qua diét
tuyén tring Pratylenchus sp. trong dat va trong ré cua cac cong thic xu Iy vi khuan
trinh bay trong cac bang 3.22 va 3.24 da chirng minh nhan dinh nay. Dang cht y,
trong sé 3 hén hop vi khuan néi sinh, hdn hop B2 (B. subtilis EK17+ B. pumilus
BMT4) ludn c6 trung binh hiéu qua diét tuyén trung Pratylenchus sp. cao nhat nhung
khong khac biét c6 ¥ nghia so véi trung binh cua cac cdng thac xi Iy hon hop B3 (B.
cereus M15 + B. pumilus BMT4) trong sudt qué trinh thi nghiém. Hon hop B1 (B.
cereus M15 + B. subtilis EK17) c6 hiéu qua diét tuyén tring Pratylenchus sp. trung
binh ludn thap nhat nhung ciing dat trén 65% (ddi véi tuyén tring Pratylenchus sp.
trong dat) va khoang 70% (d6i véi tuyén tring Pratylenchus sp. trong ré) tir thoi diém
12T SXL.

Luong huyén phu vi khuan xir 1y chi anh huong dén hiéu qua diét tuyén tring
Pratylenchus sp. trong dét o thoi diém 4T va 8T SXL, véi hiéu qua diét tuyén tring
Pratylenchus sp. trong dat cao nhat khi xu ly véi luong 30 ml/cay va 40 ml/cay. Tuy
nhién, sang dén céc thoi diém theo dai tiép theo, lwong vi khuan xtr Iy khong anh hudng
¢6 ¥ nghia dén mat do cling nhu hiéu qua diét tuyén tring Pratylenchus sp. trong dat.
Dic biét, lwong huyén phi vi khuan xir ly khdng anh hudng co ¥ nghia dén mat do

cling nhu hiéu qua diét tuyén tring Pratylenchus sp. trong ré (Bang 3.23 va 3.24).

Két qua xir ly thong ké ciing cho thay tuong tac gitta hon hop va luong vi
khuan xir ly khdng anh huéng c6 y nghia dén mat do ciing nhu hiéu qua diét tuyén
tring Pratylenchus sp. trong dat va trong ré. Tuy nhién, cac t6 hop cong thirc B2D2
(30 ml B. subtilis + B. pumilus) va B2D3 (40 ml B. subtilis + B. pumilus) ludn co hiéu
qua diét tuyén tring Pratylenchus sp. trong dat va trong ré cao nhat, déu dat trén 70%
ké tir thoi diém 12T SXL.
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Bang 3.22. Anh hwéng caa vi khuan nai sinh dén mat @ Pratylenchus sp. trong ré
(con/5g r&) tréng cay ca phé véi giai doan kinh doanh

Théi Luwong huyén Mat d6 Pratylenchus sp. (con/5g ré)
gia‘: phi vi khuin D Hn hep vi khuén (B) Trung binh
(ml/cay) B0 (P/C)| Bl B2 B3 (B)
D1 (20) 1971 | 2726 244.6 2140 232,1
D2 (30) 2746 | 2454 226,6 229.4 244.0
TXL D3 (40) 2222 | 2053 273,6 189,8 2227
Trung binh (B) |231,3 |241,1 248,3 211,1
D: p>0,05; B: p>0,05; twong tac D*B: p > 0,05; CV% = 21,0
D1 (20) 321,6" | 232,1¢ | 184,99 224.,2% 240,7
D2 (30) 430,3* | 166,41 160,7¢ 197,8¢ 238,8
AT D3 (40) 344,52 | 154,24 201,6¢ 172,09 218,1
SXL Trungbinh (B) | 3655~ | 184,28 | 1824 | 198,08
Cdc trung binh c6 cing ki tw khong khdc biét c6 y nghia thong ké & mike xdc sudt véi D: p >
0,05; B: p < 0,05, twong tac D*B: p > 0,05; CV = 24,9
D1 (20) 311,5° | 142,6° 120,6°¢ 131,6°¢ 176,6
D2 (30) 434,58 | 104,8° 97,4°¢ 131,8°¢ 192,1
8T D3 (40) 346,72 81,9¢ |109,9¢ 100,3°¢ 159,7
SXL
Trung binh (B) | 364,24 | 109,88 | 109,38 | 121,28
Cdc trung binh c6 cing ki tw khong khdc biét c6 y nghia thong ké & mike xdc sudt véi D: p >
0,05 ; B: p < 0,05; twong tac D*B: p > 0,05; CV% = 22,1
D1 (20) 313,9° | 138,9° 96,9 110,5¢ 168,4
D2 (30) 419,5% | 1158% | 73,0¢ 101,2 ¢ 184,5
sl>2<|T_ D3 (40) 369,8% |102,7¢ |108,0¢ | 85,69 160,9
Trung binh (B) | 367,74 | 119,18 | 92,68 99,18
Cdc trung binh c6 cing ki tw khong khdc biét ¢6 Y nghia thong ké ¢ mikc xdc sudt véi D: p >
0,05, B: p <0,05; twong tac D*B: p > 0,05; CV% =19,2
D1 (20) 349,0° | 151,9° 101,9° 122,5° 181,3
D2 (30) 449,6° | 123,8° 98,0° 108,8° 195,1
2UT D3 (40) 427,82 | 1255° 125,2° 95,9¢ 193,6
SXL MTrungbinh (B) | 408,8~ | 133,78 | 1084% | 109,08
Cdc trung binh c6 cing ki tw khéng khdc biét c6 y nghia thong ké & mike xdc sudt voi
D:p>0,05; B: p < 0,05 twong tac D*B: p > 0,05; CV = 18,3
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Béng 3.23. Anh hwéng cia vi khuan néi sinh dén hiéu qua diét tuyén trang
Pratylenchus sp. trong ré (%) trong cay ca phé véi giai doan kinh doanh

Hiéu qua diét Pratylenchus sp. trong ré (%)

Lwong huyén

Tg‘;‘ phil vi khuin D H3n hop vi khuin (B) Tr“r('g)b'”h
g (ml/cay)
B0 (P/C) B1 B2 B3
D1 (20) 0° 27,6 29,1% | 29 7% 21,6
D2 (30) 0° 31,42 305 |[30,5° 23,1
2T D3 (40) 0° 28,5 247 1 27,6% 20,2
SXL

Trung binh (B) 0B 29,2A 28,14 29,37

Cdc trung binh c6 cing ki tw khong khdc biét c6 y nghia thong ké ¢ mikc xdc sudt véi D: p >
0,05 ; B: p <0,05; twong tac D*B: p > 0,05; CV% = 14,82

D1 (20) 0° 50,3° 55,3% | 39,3¢ 36,3
D2 (30) 0° 56,72 54,33 | 44,7° 38,9
AT D3 (40) 0° 52,3 54,0% | 41,7% 37,0

SXL | Trung binh (B) 0c 53,17 54,6~ | 41,98

Cdc trung binh c6 cing ki tw khong khdc biét c6 y nghia thong ké & mike xdc sudt véi D: p >
0,05; B: p < 0,05; tuwong tac D¥B: p > 0,05; CV = 4,8

D1 (20) 09 69,54 | 71,6%° | 64,2 51,3
D2 (30) 09 73,32 73,4% | 64,2 52,7
8T D3 (40) 09 74,92 74,6 | 66,6° 54,0

SXL Trung binh (B) oc 72,6 73,2~ | 65,08

Cdc trung binh c6 cing ki tw khong khdc biét c6 y nghia thong ké & mike xdc sudt véi D: p >
0,05, B: p < 0,05, twong tac D*B: p > 0,05, CV% = 4,8

D1 (20) 0¢ 69,4° 76,7 | 70,0° 52,3
D2 (30) 09 69,2° 78,9% | 715 53,0
127 D3 (40) 09 70,8° 78,0 | 73,6* 54,5

SXL

Trung binh (B) 0c 69,88 7794 | 71,7B

Cdc trung binh c6 cing ki tw khong khdc biét cé y nghia thong ké & mike xdc sudt véi D: p >
0,05; B: p < 0,05; twong tac D*B: p > 0,05, CV =13,28

D1 (20) 0° 69,9° 78,7 | 70,7° 54,8
D2 (30) 0° 69,4 73,7%® | 71,7° 53,7
24T D3 (40) 0° 68,9° 78,1% | 74,4® 55,4

SXL | Trung binh (B) 0° 69,48 76,8~ | 72,38

Cic trung binh cé ciing ki tw khong khéc biét cé y nghia thong ké ¢ mikc xdc sudt véi
D: p<0,05; B: p < 0,05, twong tac D*B: p >0,05; CV = 13,72

Ghi ch: Gia trj higu qud trung binh duoc chuyén déi sang dgng arcsinvx truéc khi xir Iy
thong ké.
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Két qua nay ciing trong dwong véi két qua nghién ctru trén cay ca phé vdi giai
doan kién thiét co ban, voi hiéu qua diét tuyén tring Pratylenchus sp. ciing dat cao

nhét & cac cdng thirc xt Iy hdn hop B2 (B. subtilis + B. pumilus).

3.3.3.2. Anh hwong cua cac chuing vi khuan ngi sinh dén tuyén trung ki sinh

Meloidogyne sp. trong vieon ca phé véi giai doan kinh doanh

Két qua theo dBi anh huéng cua cac cong thi nghiém dén mat d6 tuyén trang
Meloidogyne sp. trong dat va trong ré cay ca phé vdi duoc trinh bay trong cac bang
3.25va 3.27.

Bang 3.25 cho thay, trudc xir Iy mat do tuyén tring Meloidogyne sp. trong dat
dao dong trong khoang 12,6 — 16,8 con/50 g dat va khong c6 su khac biét co y nghia
(p < 0,05) giita cac cong thirc thi nghiém, dam bao do dong déu trudc khi tién hanh
thi nghiém.

Bang 3.25 cho thay, sau xir ly, mat d6 Meloidogyne sp. & tat ca cac cong thirc
d6i chirng déu tang dan theo thoi gian theo doi. Pén thoi diém diéu tra cubi cung (24T
SXL), mat do tuyén tring Meloidogyne sp. trong dat da ting 3,8— 4,2 1an so véi &
thoi diém TXL. Nguoc lai, mat d6 Meloidogyne sp. trong dat & cac cong thic xu ly
cac hon hop vi khuan lai bién dong hoi that thuong theo thoi gian. Tuy nhién, dén
thoi diém 24T SXL, mat do tuyén triing Meloidogyne sp. & hau hét cac cong thirc xur
ly hdn hop vi khuan déu chi tang rat nhe, ting 1,16 — 1,69 1an so véi ¢ thoi diém TXL.
Bang 3.25 ciing cho thay ludn co su khac biét co ¥ nghia (p < 0,05) vé mat do tuyén
triung Meloidogyne sp. trong dét giira trung binh cua cac cong thac xir Iy cac hdn hop
vi khuan vai trung binh cua cac cong thace ddi chitng. Két qua nay ching to, cac hdn
hop vi khuan noi sinh da phan nao khdng ché duoc quan thé tuyén tring Meloidogyne
sp. trong dat. Tuy nhién, mat do tuyén tring Meloidogyne sp. trong dat & tat ca cac
cong thac xt ly cac hdn hop huyén phi vi khuan khac nhau déu khong khac biét nhau
¢ ¥ nghia (p < 0,05), dao dong tir 15,1 — 24,8 con/50 g dat.
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Bang 3.24. Anh hwéng cia vi khuan nai sinh dén mat @ Meloidogyne sp. trong
dat (con/50 g dat) trong cay ca phé véi giai doan kinh doanh

Thoi

Lwong huyén

Mat dé Meloidogyne sp. trong dét (con/50 g dat)

jgn | Phu vi khuan Hén hop vi khuin (B) Trung binh
g D (ml/cay)
B0 (P/C)| B1 B2 B3 (D)
D1 (20) 15,7 14,7 16,3 15,4 15,5
D2 (30) 16,8 15,4 16,5 15,8 16,1
TXL D3 (40) 12,9 14,2 14,7 12,6 13,6
Trung binh (B) | 15,1 14,8 15,8 14,6
D:p>0,05; B: p>0,05; tuong téc D*B: p > 0,05; CV% = 30,8
D1 (20) 26,5° 12,3° 8,0 13,9 15,2
D2 (30) 29,42 10,2 8,8° 11,2° 14,9
4T D3 (40) 23,43 11,1 8,2° 9,0° 12,9
SXL | Trung binh (B) | 26,47 11,28 8,38 11,48
Cdc trung binh c6 cing ki tw khong khdc biét c6 y nghia thong ké 6 mikc xdc sudt véi D: p <
0,05; B: p <0,05; twong tac D*B: p < 0,05, CV% = 30,2
D1 (20) 37,43 19,4° 13,6° 16,9° 21,8
D2 (30) 39,92 17,4° 12,5 15,6" 21,4
8T D3 (40) 34,92 18,2° 13,0P 13,6° 19,9
SXL
Trung binh (B) | 37,47 18,38 13,18¢ 15,3¢
Cdc trung binh c6 cing ki tw khong khdc biét c6 ¥ nghia thong ké ¢ mikc xdc sudt véi D: p <
0,05; B: p < 0,05; tuong téc D*B: p < 0,05; CV% =22,3
D1 (20) 44,82 18,2° 14,7° 17,4 23,8
D2 (30) 46,5 17,3° 14,1° 14,5 23,1
127 D3 (40) 40,5 17,1° 13,1° 13,8° 21,1
SXL
Trung binh (B) | 43,94 17,58 14,08 15,28
Cdc trung binh c6 cing ki tw khong khdc biét c6 y nghia thong ké 6 mike xdc sudt véi D: p <
0,05; B: p < 0,05; tuong tic D*B: p < 0,05; CV% = 18,5
D1 (20) 59,02 24,8P 19,2° 20,5° 30,9
D2 (30) 63,62 20,9P 16,2° 18,4° 29,8
UT D3 (40) 53,82 20,2° 17,2° 15,1° 26,6
SXL Trungbinh (B) | 588~ | 22,08 | 17,58 18,08

Cc trung binh cé cing ki tw khong khéc biét c6 y nghia thong ké ¢ mikc xdc sudt voi
D:p <0,05; B: p<0,05; twong tac D*B: p < 0,05; CV% = 21,6
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Bang 3.25. Anh hwéng cia vi khuan ndi sinh dén hiéu qua diét tuyén trang

Meloidogyne sp. trong dit trong cay ca phé véi giai doan kinh doanh

hoi | Lwens huyén Hiéu qua diét tuyén trung Meloidogyne sp. (%)
gian PIE)“ vi khuan Hén hep vi khuén (B) Trung binh
(ml/cay)
B0 (D/C) B1 B2 B3 (D)
D1 (20) 0° 14,72 30,92 26,4% 18,0
D2 (30) 0° 19,2° 22,5° 21,1° 15,7
2T D3 (40) 0° 19,6° 21,7° 21,6° 15,7
SXL Trungbinh (B)]  0° 17,98 250~ | 231A
Cac trung binh co cung ki tw khong khac biét co y nghia théng ké & mirc xdc sudt véi D: p<
0,05; B: p < 0,05, twong tic D*B: p > 0,05, CV% = 13,0
D1 (20) 0° 53,72 72,5° 49,7° 44,0
D2 (30) 0° 61,92 68,6 | 56,2 46,7
AT D3 (40) 0° 58,02 69,72 60,28 47,0
sXL | Trungbinh (B)] 0° 57,88 70,3~ 55,48
Cic trung binh cé cing ki tw khéng khdc biét cé y nghia thong ké ¢ mikc xdc sudt véi D: p <
0,05; B: p < 0,05, twong tac D*B: p > 0,05; CV = 15,4
D1 (20) 0? 45,0° 63,3 57,4 414
D2 (30) 0? 48,5° 65,1° 59,0° 43,2
8T D3 (40) 0° 51,39 67.9° | 60,3 44,9
SXL i
Trung binh (B)  0° 48,38 65,5 | 58,978
D:p>0,05; B: p>0,05; tuong tac D*B: p > 0,05, CV% = 15,4
D1 (20) 0? 60,0° 67,4° 62,7° 47,5
D2 (30) 0? 59,2P 68,1° 66,0 48,3
12T D3 (40) 0? 61,3 71,7 64,3 49,3
SXL Trungbinh (B)| 0B 60,27 69,08 | 643~
Cac trung binh co6 cung ki tw khong khac biét co y nghia thé'ng ké & mirc xdc sudt véi D: p<
0,05; B: p < 0,05, twong tic D*B: p > 0,05; CV =13,28
D1 (20) 0? 57,5 66,9° 67,8 48,1
D2 (30) 0 64,1° 73,6 68,5 51,6
24T D3 (40) 0? 65,6° 73,1° 70,5° 52,3
SXL |Trung binh (B) 0B 62,47 71,24 68,94
Cdc trung binh c6 cing ki tw khéng khdc biét c6 y nghia thong ké & mike xdc sudt véi
D:p<0,05; B: p<0,05; twong tac D*B: p >0,05; CV = 13,72

Két qua tinh hiéu qua diét tuyén trung Meloidogyne sp. trong dat trinh bay
trong bang 3.26 cho thay trung binh cac cong thic xi ly hdn hop B2 (B. subtilis
EK17+ B. pumilus BMT4) luén c6 hiéu qua diét tuyén tring Meloidogyne sp. cao
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nhét. Hiéu qua diét tuyén tring Meloidogyne sp. trong dét trung binh & cac cong thic
xtr Iy hdn hop B2 ludn khac biét c6 ¥ nghia so vai hdn hop B1 cho dén thoi diém 8T
SXL. Tir thoi diém 8T SXL, tuy trung binh hiéu qua diét tuyén tring Meloidogyne
sp. trong dat ¢ cac cong thic xir Iy hdn hop B2 (B. subtilis EK17+ B. pumilus BMT4)
van ludn cao nhat, roi dén hdn hop B3 (B. cereus M15 + B. pumilus BMT4) va B1
(B. cereus M15 + B. subtilis EK17) nhung su khac biét nay khong c6 ¥ nghia thong ké.

Luong vi khuan xt 1y cling khong ¢6 anh huong c6 ¥ nghia dén mat do ciing
nhu hiéu qua diét tuyén trang Meloidogyne sp. trong dat. Tuwong tu, tuong tac gitta
hdn hop vi khuan va luong vi khuan xu 1y ciing anh huong khong ¢ y nghia thong

ké (p < 0,05) dén cac chi tiéu nay trong sudt qua trinh theo dai thi nghiém.

Bang 3.26 cho thay, hiéu qua diét tuyén trang Meloidogyne sp. trong dat ting
vot & thoi diém 4T SXL so voi 2T SXL, tang tir 1,8 — 3,7 lan, vai hiéu qua dao dong
trong khoang 49,7 — 72,5%. Sau thoi diém nay, hiéu qua diét tuyén trung Meloidogyne
sp. trong dat chi tang rat nhe va déu khong vuot qua 74%. So véi & vuon ca phé véi
giai doan Kkién thiét co ban, hiéu qua diét tuyén trung Meloidogyne sp. trong dat &

vuon ca phé véi kinh doanh thap hon mot chut.

Tuong tu nhu mat d6 tuyén tring Meloidogyne sp. trong dat, & cac thoi diém
diéu tra sau xur ly, mat d6 Meloidogyne sp. trong ré & cac cong thirc ddi chimg ciing
tang dan theo thoi gian diéu tra (tdng 2,2 — 3,4 1an), trong khi lai giam dan & céc cong
thire ¢6 xir Iy vi khuan. Mat do tuyén trung Meloidogyne sp. trong ré & cac cong thic
xtr ly vi khuan chi dao d6ng trong khoang 15,2 — 36,6 con/5 g ré ké tir thoi diém 4T
SXL. O tat ca céac thoi diém diéu tra sau xu ly, giita cac cong thirc xt Iy cac hdn hop
vi khuan va céc cong thirc ddi chiing ludn cé su khac biét co ¥ nghia vé trung binh
mat do tuyén tring Meloidogyne sp. trong ré. Tuy nhién, khdng c6 su khac biét co y

nghia gitra cac hdn hop vi khuan khac nhau (bang 3.27).
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Bang 3.26. Anh hwéng caa vi khuan ngi sinh dén mat do Meloidogyne sp. trong ré
cay ca phé véi giai doan kinh doanh

Thoi

Lwong huyén

Mat d6 Meloidogyne sp. trong ré (con/5 g ré)

gian phﬁ(‘rglzl;‘;?“ D Hon hop vi khuin (B) Trung binh
B0 (P/C) B1 B2 B3 (D)
D1(20) |270 |39.3 39,0 37,0 356
D2 (30) 40,3 37,0 39,7 38,0 38,8
TXL D3 (40) 31,0 34,0 35,3 25,7 31,5
Trung binh (B)| 32,8 36,3 38,0 336
D:p>0,05;B:p>005; twong tac D*B: p > 0,05; CV% = 32,5
D1 (20) 56,32 32,1 27,5¢ 32,7 37,2
D2 (30) 63,0? 30,3° 26,3° 30,0¢ 37,4
AT D3 (40) 54.0% | 27,3 | 27,3 | 20,0° 32.2
SXL [ Trung binh (B)| 57,8~ | 29,98 | 27,08 | 27,6
Cdc trung binh c6 cing ki tw khong khdc biét c6 y nghia thong ké & mike xdc sudt véi D: p >
0,05; B: p < 0,05; twong tac D*B.: p > 0,05, CV = 34,8
D1 (20) 64,9 32,0° 33,6° 25,4° 39,0
D2 (30) 67,5 25,7° 18,0° 19,2° 32,6
8T D3 (40) 7128 | 289° | 22,6° | 18,8 35,4
SXL Trungbinh (B) 67,0~ | 2895 | 24,88 | 21,1°
Cdc trung binh co cung ki tw khong khac biét co y nghia thong ké o murc xdc suat voi D: p <
0,05, B: p < 0,05, twong tac D*B: p < 0,05, CV% = 24,2
D1(20) |805° |324> [347° 305" 44,5
D2 (30) 72,82 25,6 ¢ 15,2¢ 21,7°%¢ 33,9
12T D3 (40) 73,12 27,3 21,6 |15,2° 34,3
SXL Frung binh (B) 75,5 | 2855 | 23,08 | 22,58
Cdc trung binh c6 cing ki tw khong khdc biét cé y nghia thong ké & mike xdc sudt véi D: p <
0,05; B: p < 0,05; twong tac D*B: p < 0,05, CV =21,6
D1 (20) 91,72 36,6" 34,5 34,6° 49,3
D2 (30) 86,62 27,45 17,5¢ 24,0%¢ 38,9
24T D3 (40) 87,82 32,2° 23,1 17,8¢ 40,2
SXL | Trung binh (B)| 88,74 32,18 25,08 25,58

Cdc trung binh c6 cing ki tw khéng khdc biét c6 y nghia thong ké & mike xdc sudt voi

D:p <0,05; B: p <0,05 twong tac D*B: p < 0,05, CV =175
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Béang 3.27. Anh hwéng cia vi khuan nai sinh dén hiéu qua diét Meloidogyne sp.
trong ré cay ca phé véi giai doan kinh doanh

Thei | Luems hu;'(‘“en Hiéu qua diét Meloidogyne sp. trong ré (%)
gian phu vi khuan D Hn hop vi khuin (B) Trung binh
(ml/cay) BO®/C)| Bl B2 B3 (D)
D1 (20) 0 227 | 253 | 251 183
oT D2 (30) 0 19,6 24,7 19,1 15,9
D3 (40) 0 22,7 9,1 34,7 16,6
SXL §
Trungbinh (B) | 0° | 21,7 | 19,72 | 26,3~
D:p> 0,05, B: p<0,05; twong tac D*B: p > 0,05; CV% = 14,82
D1 (20) od 66,4% 68,12 62,0 20¢ 49,14
D2 (30) 0° | 5215 | 601%° | 476° | 40,08
AT D3 (40) 0° | 5335 | 557% | 528% | 4058
SXL | Trungbinh (B) | 08 | 57,3~ | 613% | 541A

Cdc trung binh c6 cing ki tw khong khdc biét c6 y nghia thong ké & mirc xdc sudt véi D: p <
0,05; B: p < 0,05; twong tac D*B: p > 0,05, CV = 12,1

D1 (20) 0° | 649% | 659% | 72,3% 50,8
D2 (30) 0° | 581° | 732® | 68,7% 50,0
8T D3 (40) 0° | 634® | 741% | 643% 50,4

SXL MTrungbinh (B) | 0° | 62,15 | 711~ | 68,4%8

Cadc trung binh co cung ki tu khong khac biét co y nghia thong ké o murc xdc suat voi D: p >
0,05; B: p < 0,05; twong tac D*B: p > 0,05, CV% = 11,6

D1 (20) 0° | 70,7® | 706% | 71,9% 53,3
D2 (30) 0° 60,9° | 77,5° | 68,8% 51,8
12T D3 (40) 0° | 657% | 76,08 | 74,6 54,1

SXL | Trungbinh (B) | 0 65,88 | 747~ | 71,88

Cdc trung binh ¢6 cing ki tw khong khdc biét c6 y nghia thong ké & mire xdc sudt véi
D:p>0,05; B: p <0,05; twong tac D*B: p > 0,05; CV =10,7

D1 (20) oP 70,6 | 73,7° 72,22 54,1
D2 (30) 0P 65,0 | 78,32 71,12 53,6
24T D3 (40) 0P 66,3° | 78,1° | 757° 55,0

SXL "Trungbinh (B) | 0° | 67,35 | 76,7~ | 73,07

Cdc trung binh ¢6 cing ki tw khong khdc biét c6 y nghia thong ké & mire xdc sudt véi
D: p>0,05; B: p < 0,05, twong tac D*B: p >0,05; CV =10,7
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Két qua tinh hiéu qua tiéu diét tuyén tring Meloidogyne sp. trong ré dugc trinh
bay trong bang 3.28. Két qua cho thay, ngay sau 2 thang xi 1y, cac hdn hop vi khuan
noi sinh xur 1y da phat huy tac dung lam giam bét mat sb tuyén trung Meloidogyne sp.
trong r&. Tuy nhién, hiéu qua & thoi diém nay rat thap, chi dao dong trong khoang 9,1
— 34,7%. Twong tu nhu ddi vai hiéu qua diét tuyén trung Meloidogyne sp. trong dat,
hiéu qua diét tuyén trung Meloidogyne sp. trong r& ciing ting vot & thoi diém 4T SXL.
Hiéu qua sau do ciing chi duy tri dao dong quanh muc 70% va khong cé cdng thic

xtr Iy ndo c6 hiéu qua diét tuyén trang Meloidogyne sp. dat mic 80%.

Bang 3.28 ciing cho thay, hdn hop B2 (B. subtilis EK17+ B. pumilus BMT4)
ludn c6 hiéu qua diét tuyén tring Meloidogyne sp. trong ré cao nhat, tuy khéng khac
biét co y nghia so véi trung binh hon hop B3 (B. cereus M15 + B. pumilus BMT4)
nhung khac biét c6 y nghia so véi trung binh hon hop B1 (B. cereus M15 + B. subtilis
EK17). Tuy nhién, xét theo ting cong thirc riéng Ié thi hiéu qua diét tuyén tring
Meloidogyne sp. trong ré & tat ca cac cong thizc cd xir Iy vi khuan déu khong khéc
biét nhau c6 ¥ nghia thong ké (p < 0,05). Piéu nay c6 nghia tat ca cac cong thuc xir
ly cac hdn hop vi khuan véi cac mie khac nhau déu c6 hiéu qua twong dwong nhau

d6i voi tuyén triing Meloidogyne sp. trong ré.

3.3.4. Anh hwong cua cic chiing vi khuin noi sinh dén chiéu dai doan canh dw trir

va s6 dot trén doan canh dir trii ciia ciy ca phé voi giai doan kinh doanh

Két qua theo dbi chi tiéu chiéu dai doan canh du trit & cac cong thire thi nghiém
theo thoi gian duoc trinh bay ¢ bang 3.29 cho thay chi tiéu nay lubn bién dong qua
cac nam. Trong nam dau tién tién hanh thi nghiém (nim 2016), chiéu dai doan canh
du trix trung binh ¢ cac cong thirc xt Iy cac hdn hop vi khuan d cao hon c6 ¥ nghia
& mizc p < 0,05 s0 Véi ¢ cac cong thire ddi ching. Tuy nhién, tai thoi diém nay, khong
c6 sy khéc biét co ¥ nghia giita cac hdn hop cling nhu giita cac mic hdn hop huyén
phu vi khuan khac nhau. Mot diém dang luu ¥ 1a & tt ca cac thoi diém theo dbi, trung

binh chiéu dai doan canh du trix ludn cao nhat ¢ cac cong thac xt Iy hdn hop vi khuan
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B2 (B. subtilis EK17+ B. pumilus BMT4), cao hon so v&i trung binh ¢ cac cong thac
dbi chung tir 15,6% (ndm 2016) dén 24,8% (nim 2018).

Cac murc huyén phu vi khuan xtr Iy ciing dd anh hudng c6 y nghia dén chi tiéu
chiéu dai doan canh duy trit & nam tha 3 sau xir Iy (ndm 2018), v&i chiéu dai doan
canh duy trix ty 16 thuan véi mac huyén phu vi khuan xi ly. Tuy nhién, muac d6 ting
chiéu dai canh khéng dang ké giira cac mac hon hop huyén pha vi khuan khac nhau.
Két qua con cho thay chiéu dai doan canh dy trix khi xi Iy hdn hop huyén phu vi

khuan & mic 30 ml/cay khong khac biét c6 ¥ nghia so véi khi xir Iy & mtc 40 ml/cay.

Bang 3.28. Anh hwéng cia cac ching vi khuan ndi sinh dén chiéu dai doan canh

dur trir ciia cay ca pheé véi giai doan kinh doanh

Luwong huyén Chiéu dai doan canh dy trir (cm)
Niim Ph“‘(jnillfclg;‘f‘“ D Hén hop vi khuin (B) Trung binh
B0 (P/C) | B1 B2 B3 (D)
D1 (20) 36,6¢ 39,93cd | 422 41,9% 40,2
D2 (30) 37,09 | 418% |4412 43,22 41,5
2016 D3 (40) 37,8 | 40,1%cd | 4253 |41 33 40,4
Trung binh (B) | 37,18 40,64 42,94 42,24
Cé&c trung binh ¢é cung ki tw khong khdc biét cé y nghia thong ké & mirc xdc sudt véi D: p >
0,05; B: p<0,05; D*B: p >0,05; CV=6,0
D1 (20) 36,9° 42,3% 43,8 41,1% 41,0
D2 (30) 37,2° 44,7° 46,6° 42,43 42,7
2017 D3 (40) 37,3° 46,9 46,22 4242 43,2
Trung binh (B) | 37,18 4464 4554 42,04
Cdc trung binh c6 cing ki tw khong khdc biét cé y nghia thong ké & mike xdc sudt véi D: p >
0,05 ; B: p <0,05; D*B: p > 0,05; CV = 8,8
D1 (20) 35,1¢ 43,1 43,6 41,3 40,88
D2 (30) 37,8« 445% 1 461% | 431%° 42,98
2018 D3 (40) 38,4% 45,5% 48,78 43,62 44,14
Trung binh (B) | 37,1¢ 44,478 | 46,17 42,78
Cdc trung binh co cung ki tw khong khadc biét co y nghia thong ké ¢ mirc xdc suat voi D: p <
0,05 ; B: p <0,05; D*B: p >0,05; CV=7,2
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Bang 3.29 ciing cho thiy tuy tuong tac giita c&c hdn hop va cac mac huyén
phu vi khuan xtr 1y khong co ¥ nghia thong ke, tai thoi diém 3 nam sau xir Iy (nim
2018), chiéu dai doan canh du tri ¢ to hop cong thizc B2D3 (CT9: 40 ml B. subtilis
EK17+ B. pumilus BMT4) ludn cao nhét va khéc biét co y nghia so voi o tat ca céc
cong thae ddi ching va céc cong thire xir 1y cac hdn hop vi khuan véi mic 20 ml/cay.
Tai thoi diém nay, chiéu dai doan canh dy trir & té hop B2D3 (CT9) cao hon 26,8%
S0 VGi ¢ t6 hop cong thirc ddi ching tuong Gng (CT3). Tiép dén 1 céc t6 hop cong
thic B2D2 (CT8: 30 ml B. subtilis EK17+ B. pumilus BMT4) va B1D3 (CT6: 40 ml
B. cereus M15 + B. subtilis EK17), v&i chiéu dai doan canh du trit cao hon 22,0% va

18,5% s0 Vvoi & cac cong thirc ddi chung twong tng.

Nhu vay, c6 thé ndi cac hdn hop vi khuan &p dung trong thi nghiém da anh
huong tich cuc, 1am ting chiéu dai doan canh dy trix trén cay ca phé véi giai doan
kinh doanh. Kha nang han ché mat do tuyén tring ki sinh gay hai ciing nhu kha nang
tang cuong hap thu N va P, ting ham luong diép luc t6 trong 14 ciing nhu sinh tong
hop IAA cua cac chang vi khuan B. cereus M15, B. subtilis B. subtilis EK17 va B.
pumilus BMT4 tir d6 gitp cdy ting kha ning hap thu dinh dudng c6 thé 1a nguyén
nhan cua hién turong ndy. Poan canh du trit dai va khoe manh 1a co so dé cay ca phé
cho ning suit cao & nim sau do cay ca phé véi co dic diém 1a hoa chi phat trién mot
lan trén cac canh to dwoc hinh thanh tir ndm trude. Sy sinh truéng cua doan canh dy
trir phu thuoc rat 16n vao ché d6 cham soc, dac biét 1a luong phan boén cho ciy nim

trude dé tao va nudi mot luong canh du trix nhat dinh.

Két qua trinh bay trong bang 3.30 ciing cho thay cac hdn hop vi khuan noi sinh
cling da anh huong dén sb @6t trén doan canh du trir cia ca phé véi giai doan kinh
doanh tir ndm thtr 2 sau khi xir Iy. Diéu nay thé hién o sb dot trén doan canh duy trix
cua cac cong thuc xt 1y vi khuan ludn cao hon va khac biét c6 ¥ nghia & mic p <
0,05 so Vi & cac cong thirc dbi chung ké tir naim 2017. S6 dt trén doan canh du trix
trung binh & céc cdng thac xi Iy hdn hop cac huyén phu vi khuan noi sinh cao hon
S0 VGi & cac cong thire dbi ching tir 9,0% (hdn hop B3: B. cereus M15 + B. pumilus
BMT4, nam 2017) dén 22,3% (hdn hop B1: B. cereus M15 + B. subtilis EK17, nim



124

2018). Mot diém dang luu y khéc 1a sé dbt trén doan canh du trix trung binh & cac
cong thuc xir Iy hdn hop B1 (B. cereus M15 + B. subtilis EK17) ludn cao nhat nhung
khong khac biét c6 y nghia so véi o trung binh ¢ cac cong thic xir ly hon hop B2 (B.
subtilis EK17+ B. pumilus BMT4).

Bang 3.29. Anh hwéng cia cac chiing vi khuan ndi sinh dén sé dét trén doan canh
du trir cia cay ca phé véi giai doan kinh doanh

Luong huydn S6 @bt trén doan canh du trir (dot/canh)

Nim | phl vi khuan D H&n hop vi khuan (B) Trung binh
(miieay)  go @yc) | B1 B2 B3 (D)
D1(20) |81 75 8 8,6 8,1
D2(30) |81 8,3 8,3 8,6 8,3
2016 D3(40) |74 8,7 75 78 7.9
Trung binh (B) | 7,9 8,2 7,9 8,3

Cdc trung binh khéng khdc biét ¢é ¥ nghia thong ké ¢ mirc xdc sudt véi D: p > 0,05 ; B: p >
0,05; D*B: p > 0,05; CV =7,03

D1 (20) 7,8d 8,8 abc 8,5 abcd 8,7 abcd 8’5

D2 (30) 7,8¢ 9,2% 9,2 8,5 2cd 8,7

2017 D3 (40) 8,0% 9,52 9,3% 8,5 Ped 8,8
Trung binh (B) | 7,9¢ 9,24 9,018 8,68

Cdc trung binh ¢6 cing ki tw khéng khéc biét ¢6 ¥ nghia thong ké ¢ mire xdc sudt véi D: p >
0,05; B: p<0,05; D*B: p > 0,05; CV =15,9

D1 (20) 7,7 8,6° 8,7° 8.9 8,58

D2 (30) 7,7 9,82 9,5% 8.9 9,0A

2018 D3 (40) 7,6 9,7% 9,8 8,8 9,0A
Trung binh (B) | 7,7¢ 9,4A 9,3%B 8,98

Cdc trung binh ¢6 cing ki tw khong khdc biét ¢6 y nghia thong ké & mire xdc sudt véi D: p <
0,05; B: p<0,05; D*B: p >0,05; CV = 15,15

Mtc hdn hop huyén ph vi khuan chi c6 anh huong dén chi tiéu sé dbt trén
doan canh du trit ¢ thoi diém nam 2018 vai s6 d6t trén doan canh duy trit ty 18 thuan
v6i mac hdn hop huyén pht vi khuan xir ly. Tuy nhién, khong cé su sai khac c6 y
nghia (p < 0,05) giita mic 30 ml/cay va mirc 40 ml/cay. Ciing gidng nhu d6i véi cac
chi tiéu theo doi khac, twong tac gitra cac hdn hop va cac mirc hdn hop huyén phu vi

khuan xtr Iy khong anh hudng cé y nghia dén sé dét trén doan canh dy trir & tat ca
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cac thoi diém theo dbi. Tuy nhién, c6 thé dé dang nhan thiy, céc td hop cong thirc
B2D3 (CT9: 40 ml B. subtilis EK17+ B. pumilus BMT4), B1D2 (CT5: 30 ml B.
cereus M15 + B. subtilis EK17), B1D3 (CT6: 40 ml B. cereus M15 + B. subtilis
EK17) va B2D2 (CT8: 40 ml B. subtilis EK17+ B. pumilus BMT4) c6 s6 d6t trén
doan canh du trir cao nhat, 1an luot cao hon 28,6%, 27,7%, 26,5% va 23% so vdi &
cac cong thtre d6i chimg tuwong tng. S6 d6t trén doan canh du trit cang cao, kha ning
cay cho qua cang nhiéu. Piéu nay dic biét c6 y nghia ddi véi ning suat vuon cay ca

phé véi giai doan kinh doanh.

3.3.5. Anh huong ciia cdc chiing vi khuin ngi sinh dén mét sé chi tiéu cau thanh

nang suit nhan ca phé voi giai doan kinh doanh

3.3.5.1. Anh hwong cua cac chuing vi khudn ngi sinh dén sé qualchum cua cay ca phé

Voi giai doan kinh doanh

Két qua theo dbi sb qua ca phé trén chum qua cho thay hdn hop cac chang vi
khuan nai sinh xtr 1y da anh hudng dén chi tiéu nay, thé hién ¢ sé qua/chum trung
binh & cac cong thuc xa Iy vi khuan déu cao hon va khéac biét c6 y nghia & muc p <
0,05 so vdi cac cdng thire dbi ching & ca 3 nam theo ddi (bang 3.31). Tuy nhién,
khdng c6 sy sai khac c6 y nghia giita cac hdn hop ciing nhu cac mirc huyén phi vi
khuan xir 1y. Piéu nay c6 nghia, cac hdn hop vi khuan xt ly ¢6 anh huéng twong

duong nhau dén sé qua/chum.

Tuy tuong tac gitta cac hdn hop va mac huyén phi vi khuan xt Iy khdng c6
¥ nghia thong ké va sé qua/chum gitra cac cong thirc xtr Iy vi khuan ciing khong co
su khac biét co y nghia, ty 18 tang s6 qua trén chim so véi nam xtr 1y dau tién (ndm
2016) cao nhat ¢ cac cong thirc xar ly hdn hop B1 réi dén B2 nhung hau nhu khong
tang & cac cong thirc xar ly hdn hop B3. Ty Ié tang s qua/chim cao nhat so v&i nim
2016 lan luot theo tht tu ¢ céc to hop cong thic B1D2 (CT5: 20,2%), B1D1 (CT4:
17,6%), BID3 (CT6: 15,7%) va B2D3 (CT9: 11,7%). Trong nim 2018, sé qua/chum
trung binh cao nhat lan luot theo tha tu 12 ¢ cac to hop cong thirc B3D3 (CT12),
B2D3 (CT9), B3D2 (CT11), B1D3 (CT6). Sé qua/chum trung binh & cac cong thic
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nay lan luot cao hon 28,3%, 26,7%, 30,7% va 24,8% so véi ¢ cac cdng thirc doi

chung tuong tng.

Bang 3.30. Anh hwéng caa cac chiing vi khuan ndi sinh dén sé qua trén chim cia
cay ca phé véi giai doan kinh doanh

Lugng huyén S6 qua trén chum (qua/chim)
Nim | phu vi khuin Hén hop vi khuin (B) Trung
D(mlieay) | gomicy | B2 B2 B3 | binh (D)
D1 (20) 15,30¢ 18,05 2bc 19,852 | 19 49%¢ 18,17
D2 (30) 16,68 17,64 8¢ 21,73% | 22,39 19,61
2016 D3 (40) 16,26 19,05 2bc 20,043¢ | 22 832 19,55
Trung binh (B) | 16,08¢ 18,258 20,547 21,577
CAc trung binh c6 ciing ki tiw khong khéc biét ¢6 ¥ nghia thong ké ¢ mikc xdc sudt véi D: p >
0,05; B: p<0,05; D*B: p>0,05; CV =
D1 (20) 16,90° 20,53P | 20,56° 20,25° 19,56
D2 (30) 17,69¢ 20,962 | 21,83 22,76% 20,81
2017 D3 (40) 17,34°¢ 21,17% | 21,662 | 23,542 20,93
Trung binh (B) | 17,318 20,89~ |21,35° | 22187
Cdc trung binh c6 cing ki tw khong khdc biét c6 y nghia thong ké & mike xdc sudt véi D: p >
0,05 ; B: p<0,05; D*B: p > 0,05; CV =17,0
D1 (20) 16,84° 21,232 | 21,622 20,622 20,08
D2 (30) 17,10P 21,20% | 21,892 22,352 20,64
2018 D3 (40) 17,67° 22,058 | 22,392 22,672 21,19
Trung binh (B) | 17,208 21,49~ |2197° |21,88°
Cdc trung binh co cung ki tw khong khdc biét co y nghia thong ké ¢ mirc xdc suat voi D: p >
0,05 ; B: p <0,05; D*B: p >0,05; CV =18,1

Tang s6 qua/chum I3 tién dé dé ting ning suat thu hoach dugc. Kha ning lam

tang sd qua/chim cua cy ca phé véi giai doan kinh doanh cua cac vi khuan trong

nghién ctiru nay ciing tuong tu nhu vai trd ctia hén hop vi khuan B. cereus va B.

subtilis déi véi s6 lugng qua 6t trong nghién ctu cia Zhou et al. (2014) [223]. Sé

lugng qua ot trong nghién ciru nay da tang tir 3,5 — 22,6% s0 véi d6i chimg. Khi dugc

xtr ly bang hén hop vi khuan Bradyrhizobium japonicum 526 va Bacillus sp. Q10, sé

lwong qua dau twong/cay da ting 36,4% so véi khi xir Iy chi vi khuan Bradyrhizobium

japonicum (Ili¢i¢ et al., 2017) [100]. Sé lugng hat IGa my/gié trong nghién cau caa
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Hassan et al. (2018) [95] ciing di ting 35,0 — 47,2% khi duoc xtr ly bang huyén phu
vi khuan B. cereus.
3.3.5.2. Anh hurong cua cac ching vi khudn ngi sinh dén ty 16 tuoi - nhdn trong viron

ca phé voi giai doan kinh doanh

Bang 3.31. Anh hwéng caa vi khuan ndi sinh dén ty 1¢ twoi : nhin ca phé voi giai
doan kinh doanh

Luwong huyén Ty 1€ twoi : nhan
Nam | phu vi khuin Hén hop vi khuén (B) Trung binh
D (ml/cay) | BO (P/C) B1 B2 B3 (D)
D1 (20) 5,102 486%C | 4873 | 4833 4,91
D2 (30) 5,172 493%c | 467" | 460° 4,84
2016 D3 (40) 5,03 | 4.823c | 48p3°c | 4793 4,87
Trung binh (B) | 5,104 4,878 4,808 4,748
Cdc trung binh c6 cing ki tw khong khdc biét c6 y nghia thong ké & mirc xdc sudt véi D: p >
0,05, B: p < 0,05, twong tac D*B: p > 0,05; CV% = 14,4
D1 (20) 5,032 4,70% 4,79 4,75% 4,82
D2 (30) 5,022 4,56% 4,73% 4,80 4,78
2017 D3 (40) 497% | 4,84%c | 448° 4,734 4,76
Trung binh (B) | 5,014 4,708 4,678 4,768
Cdc trung binh c6 cing ki tw khong khdc biét c6 y nghia thong ké & mikc xdc sudt véi D: p >
0,05; B: p < 0,05, tuwong tac D*B: p > 0,05; CV% = 12,3
D1 (20) 5,022 4,64 4,78 4,74% 4,79
D2 (30) 5,022 4,54% 4,750 | 4 853 4,79
2018 D3 (40) 4,95 4,73¢0% 451° 4,71 ¢cde 4,73
Trung binh (B) | 5,007 4,64¢ 4,688C | 4,778
Cdc trung binh c6 cing ki tw khong khdc biét ¢6 Y nghia thong ké & mikc xdc sudt véi D: p >
0,05; B: p < 0,05; twong tic D*B: p > 0,05; CV% = 12,4

Ty 18 twoi/nhan 1a mot trong nhitng chi tiéu quan trong quyét dinh dén nang
suit ca phé nhan. Véi cing mét loai gidng va tudi cay ca phé, ty Ié nay thuong duoc
quyét dinh bai ché do dinh dudng. Ty Ié twoi/nhan cang thap, ning suat ca phé nhan

cang cao va nguoc lai.
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S6 liéu trinh bay trong bang 3.32 cho thay cac hdn hop huyén pht vi khuan xir
Iy d4 c6 anh huong dén ty & tuoi/nhan cia cac cong thic thi nghiém ngay trong nam
dau tién xir ly hdn hop cac huyén pha vi khuan (ndm 2016). Véi ciing ché d6 phan
bon nhu nhau, ty & twoi/nhan & cac cng thic xu Iy huyén ph vi khuan noi sinh da
giam mét cach c6 ¥ nghia (p < 0,05) so vai & cac cong thie ddi chirng. Két qua nam
2018, ty Ié twoi/nhan trung binh & céc cdng thirc dbi chung déu trén 4,95 trong khi ¢
cac cong thirc xir Iy hdn hop huyén phi vi khuan noi sinh, ty 18 nay cao nhat chi ¢
muc 4,85 (B3D2: CT11) va thap nhit 12 4,51 (B2D3: CT9). Tuong ty nhu dbi véi cac
chi tiéu theo ddi khac, mic du ¢ su sai khac c6 ¥ nghia giira cac cong thic xir Iy hon
hop huyén pht vi khuan ni sinh so véi cac cong thirc ddi chieng, sy khac biét giita
cac cdng thizc hdn hop huyén pha vi khuan 1a khong c6 ¥ nghia vé mat théng ké. Sy
thay d6i luong huyén phi vi khuan xir 1y ciing khong dem lai sy Khac biét c6 ¥ nghia
thong ké & muc p < 0,05. Do d6, twong tac giita cac hdn hop va mac huyén phu vi
khuan xir Iy ciing khéng co ¥ nghia thong k&. Tuy nhién, bang 3.32 ciing cho thay,
c4c to hop cdng thirc B2D3 (CT9: 40 ml B. subtilis EK17+ B. pumilus BMT4) va
B1D2 (CT5: 30 ml B. cereus M15 + B. subtilis EK17) ¢6 ty I¢ twoi: nhan thap nhat,
lan luot dat 4,51 va 4,54 va khac biét co ¥ nghia so véi & cac cong thirc ddi ching

tuong ung.

3.3.5.3. Anh huéng cua cac chung vi khudn néi sinh dén nang sudt ca phé nhan ca

phé véi giai doan kinh doanh

Két qua trinh bay trong bang 3.33 cho thay cac vi khuan néi sinh di anh huong
tich cuc dén nang suat ca phé nhan, véi nang suat ca phé nhan trung binh & cac cong
thirc xir Iy hdn hop huyén phu vi khuan B2 (B. subtilis EK17+ B. pumilus BMT4)
lubn cao nhat nhung khong khac biét co y nghia so véi hdn hop vi khuan B1 (B.
cereus M15 + B. subtilis EK17) trong sudt 3 nim theo ddi. Nang suét trung binh ¢
cac cong thire xtr Iy hdn hop vi khuan B2 (B. subtilis EK17+ B. pumilus BMT4) cao
hon tir 12,0% (ndm 2016) dén 21,1% (nam 2017) so véi & cac cong thirc ddi chiing
BO (khong xir ly vi khuan). Cac mic hdn hop huyén phu vi khuan khac nhau chwa

anh hudng c6 y nghia dén nang suat nhan ca phé véi. Tuong tu, twong tac giira Cac
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hdn hop va mac huyén phi vi khuan xir I ciing khong anh huéng cé y nghia thong

ké dén chi tiéu nay. Mic di khdng c6 su khéc biét co y nghia thong ké gitta cac cong
thie xtr Iy vi khuan, cac td hop B2D3 (CT9: 40 ml B. subtilis EK17+ B. pumilus
BMT4) va B1D2 (CT5: 30 ml B. cereus M15 + B. subtilis EK17) lun c6 ning suat
cao nhat trong 2 nam 2017 va 2018, cao hon so véi & cac cong thire d6i chimg tuong
tng 1an luot 1a 23,7%, 24,0% (ndm 2017) va 20,9%, 19,6% (ndm 2018).

Béng 3.32. Anh hwéng cia vi khuin néi sinh dén ning suit nhan ca phé véi giai

doan kinh doanh

Lwong huyén

Ning suét ca phé nhan (tdn nhéin/ha)

Nim | phu vi khuan H3n hop vi khuén (B) Trung
D(mlfeay) ™o micy | BL B2 B3 binh (D)
D1 (20) 2,78°¢ 307%® 3132 3,024 3,00
D2 (30) 2,79°¢ 3,172 3,202 3,192 3,09
2016 D3 (40) 2,83 ¢ 3,10 3,08% | 309%® 3,03
Trung binh (B) | 2,808 3,11A 3,144 3,104

Cac trung binh co cung ki tw khong khac biét
D:p>0,05 B:p<0,

co y nghia thong ké o mirc xdc suat voi

05; twong tac D*B: p > 0,05; CV% =14,9

2017

D1 (20) 2,708 3,200 | 3258¢ | 304 3,05

D2 (30) 2,71¢ 3,36 3,233¢ | 3,10 3,10

D3 (40) 2,74 3,210 | 3392 3,14d 3,12
Trung binh (B) | 2,71¢ 3,26 3,29~ 3,098

Cdc trung binh c6 cing ki tw khong khdc biét c6 y nghia thong ké & mike xdc sudt véi
D:p<0,05; B: p<0,05; twong tac D*B: p > 0,05, CV% =13,0

2018

D1 (20) 2,76" 3,212 3,25% 3,102 3,08

D2 (30) 2,70P 3,232 3,25% 3,152 3,08

D3 (40) 2,77° 3,18° 3,35° 3,122 3,10
Trung binh (B)| 2,74 3,217 | 3,28~ 3,128

Cdc trung binh c6 cing ki tw khéng khdc biét c6 y nghia thong ké & mike xdc sudt véi
D:p>0,05; B: p<0,05; twong tac D*B: p > 0,05, CV% = 14,1

Két qua nay cho thay, viéc xir Iy cac hdn hop huyén phi vi khuan noi sinh

trong nghién ctru nay da tiét kiém duoc it nhat 25% lugng phan dam va 25% luong

phan 1an hoa hoc bén cho cay ca phé véi giai doan kinh doanh.
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Két qua trén ciing trong ddng véi nhidu két qua nghién ciru trude day vé vai
tro cua cac chung vi khuan Bacillus trong viéc gia ting ning suat thu hoach mot sé
loai cay tréng. Cac vi khuan nay co thé gia ting ning suit khi dugc sir dung riéng Ié
cling nhu khi két hop véi mot s6 vi khuan khac. Chang nhiém B. cereus vao hat ngé,
dau ga va lta my da lam ting ning suét thu hoach cua cac loai cay nay lan luot 12
43,8%, 38,1% va 38,6% (Tilak and Reddy, 2006) [200]. B. subtilis ciing dugc ghi
nhan da lam tiang ning suat yén mach 33% va ca rot 48% (Merriman et al., 1974)
[137]. Ning suat 6t da tang tir 1,7% dén 23,9% tly vao muc xir Iy hdn hop vi khuan
B. cereus va B. subtilis, véi mirc ting ning suat ty 1¢ thuan véi lugng vi khuan ap
dung (Zhou et al., 2014) [223]. Ning suét 6t tham chi ting dén 58,2% néu két hop
ca hai phuong phap xur Iy huyén phu vi khuan 1a xi Iy hat gidng va tudi vao dat (Zhou
et al., 2014) [223]. Ning suét cay dau phung ting 6 - 16% (Jaks et al., 1985) [103],
3,5 — 37% (Turner and Backman, 1991) [201]. Xir ly két hop nhiéu ching vi khuan
Bacillus (Bacillus sp., B. subtillis, B erythropolis, B. pumilus va P. rubiacearum) trén
nén 50% phan bon hda hoc theo khuyén cio cho cay xa lach, niang suat thu hoach
ting 25% va nhu vy da tiét kiém duoc it nhat 50% luwong phan hda hoc (Young et
al., 2003) [218].

Ning suat thu hoach ting dugc cho 13 bai cac chung vi khuan noi sinh ¢é kha
nang kich thich sinh truéng cay trong truc tiép hay gian tiép (Broadbent et al., 1977)
[55]. Co ché cua hién twong nay la do cac ching vi khuan noi sinh c6 kha ning san
sinh mét sé kich thich té thuc vat, ¢ dinh dam sinh hoc, phan giai 1an kho tan, kich
khang hé thng, tiét ra mot s6 khang sinh giup ciy gia tang kha nang doi khang véi
c4c tac nhan gay hai, tir 46, giup cdy sinh trudng va phat trién tét hon, dan dén ting

nang suat thu hoach.

Vin Thi Phuong Nhu (2015) [21] cho biét xir Iy vi khuan néi sinh Bacillus
subtilis TAL4 da tiét kiém duoc 50% luong phan lan vo co (twong duong 40 kg
P,Os/ha) nhung van dam bao vé niang suat va cai thién chat luong gao do chung vi
khuan nay c6 kha ning hoa tan 1an kho tan thanh d& tan dé dap tng nhu cau sinh

truong va phét trién cho cay lda. Tac gia nay ciing két luan viéc bo sung két hop 2
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dong vi khuan Azospirillum amazonense SHL70 va Bacillus subtilis TAL4 1én cay
lGa cho hiéu qua cé dinh dam va hoa tan 14n kho tan cao hon khi bé sung riéng ré
tirng dong cho cay lua.

Cac két qua nghién ctru cia Nguyén Ngoc My (2012) [17], Truong Vinh Théi
(2012) [27] va Ngb Vin Anh va ¢s.(2017) [1] trong diéu kién in vitro cho thay cac
chang vi khuan B. cereus M15, B. subtilis EK17 va B. pumilus BMT4 sir dung trong
nghién ctru nay déu c6 kha ning ¢ dinh dam sinh hoc va phan giai 1an kho tan. Ngoai
ra, cac két qua trinh bay trong cac biéu d 3.1, bang 3.6 va bang 3.19 & trén ciing cho
thay cac chung vi khuan nay khi str dung riéng ¢ hay hdn hop véi nhau déu gitp cay
ca phé vdi o céac giai doan sinh truong tang kha nang hap thu dinh dudng N va P, tang
ham luong diép luc t6. Thém vao do, mat do tuyén trung ki sinh hai r& ca phé & cac
cong thuc ¢6 xir Iy hdn hop huyén phi vi khuan ciing giam dang ke, véi hiéu qua diét
c4c tuyén trung ki sinh dao dong trong khoang 70 — 80%. Do d6, sinh trudng cia cay
dugc ting cuong, din dén ning suat thu hoach vén tang trong khi giam mot phan

lugng phéan bon hda hoc bon cho cay.

3.3.6. Anh huéong ciia cdc chiing vi khuzn néi sinh dén dén ty I¢ nhin ca phé dat

tiéu chuan xuat khau

Kich ¢& nhan hat ca phé trén sang la mot trong nhitng chi tiéu rat quan trong
anh hudong dén chat lugng ca phé, gop phan nang cao gia tri ca phé xuat khau, do do,
anh huong dén gia ban cua san pham. Két qua theo doi ty 18 hat ca phé nhén trén sang
16 (hang 1) cho thay, viéc xir ly cac hdn hop huyén phi vi khuan & cac mirc khac

nhau d3 anh hudng c6 ¥ nghia dén chi tiéu nay (Bang 3.34).

Bang 3.34 cho thay ngay tir nam dau tién xu ly cac hdn hop huyén pha vi khuan
noi sinh, ty 1é nhan trén sang 16 trung binh & cc cac cong thirc xir ly cac hon hop vi
khuan da cao hon va khéac biét co y nghia so véi trung binh cac cong thirc d6i ching.
Ty I& nhan trén sang 16 trung binh & céac cong thac xu Iy cac hon hop B1, B2 va B3

da 1an luot cao hon 38,3%, 36,4% va 34,1% so véi & trung binh cac cong thic doi
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chang. Tuy nhién, su khac biét giira trung binh cac hén hop vi khuan khéng cé y

nghia thong ké trong sudt 3 nim thu hoach.

Bang 3.33. Anh hwéng cia vi khuan nai sinh dén ty 1é nhan trén sang 16 cia ca
phé véi giai doan kinh doanh

Luwong huyén Ty 1¢ nhén trén sang 16 (%)
Nim | phi vi khudn D Hon hop vi khuan (B) Tbr\” r;lg
(ml/cay) In
B0 (b/C) Bl B2 B3 (D)
D1 (20) 26,09| 32,5%c| 330 | 31,7bcd| 30,88
D2 (30) 259¢| 376%| 375® 39,12 | 35,04
2016 D3 (40) 26,4 38,3 36,220 34,12 | 33,8 A
Trungbinh(B)| 26,18 | 36,1*| 356”| 3504
Cac trung binh c6 cuing ki tu khdng khac biéz ¢é y nghia thong ké 6 mikc xdc sudt
voi D: p > 0,05; B: p < 0,05; twong tac D*B: p > 0,05; CV% = 10,01
D1 (20) 249¢| 364%| 333 | 354®| 3258
D2 (30) 25,0°¢ 39,24 36,4% 38,5%| 34,84
2017 D3 (40) 273¢| 3802 371®| 3832| 3524
Trung binh (B) 25,78 37,8A| 356~| 3747
Cac trung binh c6 cuing ki tu khdng khac biéz ¢é y nghia thong ké 6 mirc xdc sudt
voi D: p > 0,05; B: p < 0,05, twong tac D*B: p > 0,05, CNV% = 6,9
D1 (20) 24,7°¢ 37,7% 34,1° 36,3% | 33,28
D2 (30) 25,0¢ 39,52 36,7% 39,12 | 3504
2018 D3 (40) 27,2°¢ 39,02 37,2% 38,9%| 3564
Trung binh (B) 25,68 38,7~| 36,0~| 38,14
Cac trung binh c6 cuing ki tu khdng khac biéz ¢é y nghia thong ké & mirc xdc sudt
voi D: p > 0,05; B: p < 0,05, twong tac D*B: p > 0,05; CV% = 6,19

Cac muc hdn hop huyén phi vi khuan xt 1y ciing dd c6 anh huong khac biét
dén ty 1 nhan trén sang 16, vai ty 1é nhan trén sang 16 ty Ié thuan vai mic hdn hop
huyén pht vi khuan xir ly. Tuy nhién, xir Iy hdn hop huyén phi vi khuan & mic 30
ml/céy cho hiéu qua trong duong khi xur Iy & mirc 40 ml/cay. Tuy tuong tac gitra Cac
hdn hop va mic xir 1y khong c6 ¥ nghia théng ké, to hop cac cong thic B1D2 (CTS:
30 ml B. cereus M15 + B. subtilis EK17) va B1D3 (CT6: 40 ml B. cereus M15 + B.
subtilis EK17) ludn c6 ty 1é nhan trén sang 16 cao nhat, dao dong trong khoang 38 -
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39,5% ¢ vu thu hoach thir 2 (nam 2017) va thir 3 (nam 2018). Ty Ié nay twong duong
véi & cong thirc bon phan héa hoc vai lwgng 312 kg N + 95 kg P20Os% + 288 kg K20
trong nghién ctu cia Nguyén Vian Minh (2014) [16].

B. subtilis, B. pumilus va B. cereus nhitng vi khuan Gram duong rat pho bién,
khong doc va khdng gay hai cho nguoi, dong vat va moi trueong (Huang et al., 2011
[99], Janarthine et al., 2010 [104], de-Bashan et al., 2010 [66]). Nhiéu nghién ctru da
chi ra riang B. subtilis, B. pumilus va B. cereus c6 quan hé mat thiét véi thuc vat, c6
kha ning kich thich sinh truéng phat trién cay tréng nhd san sinh cac kich thich tb
thuc vay, gia ting kha nang hap thu dinh dudng va bao vé cay khoi mot sé tac nhan
gay hai (Oliveira et al., 2014 [154], Ramezani et al., 2014 [167], Ha et al., 2008 [87],
Murugappan et al., 2013 [148]). Ngoai ra, ching 1a nhitng vi khuan cé kha ning hinh
thanh bao tr nén dé& nhan sinh khéi, dé dang dwoc san xuat duéi dang bot, bot tham
nuéc trong khi van giir duy tri duoc kha ning séng vi chling c6 thé séng tiém sinh
trong thoi gian dai khi gap diéu kién ngoai canh bat loi (Turner and Backman, 1991)
[201]. B. subtilis da duoc san xuat thuong mai boi Gustafson, Inc. (Dallas, TX) lan
dau vao nam 1983 va ké tir d6 da duoc st dung rong rai cho lac, bong vai va cac loai
dau thong thuong khac (Turner and Backman, 1991) [201].

Két qua cua nghién ctu ndy khang dinh thém rang B. cereus M15, B. subtilis
EK17 va B. pumilus BMT4 con cd kha nang han ché mat do tuyén tring Meloidogyne
sp. va Pratylenchus sp. ciing nhu thic day sinh truang, phat trién cia cay ca phé voi

trong trén dat do bazan tai Buén Ma Thudt.
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KET LUAN VA KIEN NGHI

1. Két luan:

1. Trong s6 9 chung vi khuan noi sinh ré cay ca phé thi nghiém, cac chang
Bacillus cereus M15, B. subtilis EK17, B. pumilus BMT4 c6 kha nang kich thich sinh
truong cdy con ca phé véi hiéu qua nhat trong diéu Kién vuon wom: ting ham lugng
diép luc to trong 14 tir 13,8 - 39,4%; ham lugng N% trong 14 ting 10,3 - 20,9%; P%
trong 1a ting 77,8 - 111,1%; chiéu cao cdy tang tir 17,5 — 51,2%; duong kinh gdc ting
25,6 - 27,8%; khdi luong cay tuoi ting 60,5 -117,4%; khdi lugng ré tuoi ting 218,5
- 235,1%; chiéu dai ré tang dén 24,6% so véi cong thirc ddi chimg DC.

2. Hon hop B1 (B. cereus M15 + B. subtilis EK17) va B2 (B. subtilis EK17+
B. pumilus BMT4) c6 anh huéng tét nhat dén kha nang hap thu dinh dudng N, P trong
14 ca phé: ham luong N ting 9,1 — 27,7%, ham luong P ting dén 18,2%. Kha ning
sinh truéng cua cay ca phé véi tai canh giai doan kién thiét co ban tét nhat khi xu ly
cac hon hop nay ¢ mic 20 — 30 ml huyén phu vi khuan/cay (4 dot/nim). Chiéu cao
cay tang 11,9 — 19,9%:; dudng kinh gdc ting 20,2 — 33,0%; s6 cip canh co ban ting
3,4 —18,4%.

3. Hon hop B1 (B. cereus M15 + B. subtilis EK17) va B2 (B. subtilis EK17+
B. pumilus BMT4) d anh huéng tich cuc dén ham lugng cac sic té quang hop, kha
nang hip thu dinh dudng N, P trong 14; thiic day sinh truéng, phét trién cua cdy ca
phé vdi giai doan kinh doanh. Két qua da 1am ting 14,8 — 20,9% ning suat cay ca phé
so vai ddi chirng bon phan hda hoc 100% theo qui trinh).

4. Hon hop B2 (B. subtilis EK17+ B. pumilus BMT4) va B3 (B. cereus M15 +
B. pumilus BMT4) khi xt ly & mitc 20 — 30 ml/cay c6 kha ning han ché dén hon 80%
mat do tuyén tring Meloidogyne sp. va Pratylenchus sp. trong vuon ca phé véi giai
doan kién thiét co ban.

5. Hon hop B2 (B. subtilis EK17+ B. pumilus BMT4) va B3 (B. cereus M15 +
B. pumilus BMT4) khi xir Iy & mac 30 — 40 ml/cay c6 kha ning han ché dén khoang
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70% mat do tuyén trung Meloidogyne sp. va Pratylenchus sp. trong vudn ca phé véi

giai doan kinh doanh.
2. Kién nghi

1. Cac chung vi khuan B. cereus M15, B. subtilis EK17 va B. pumilus BMT4
rat c6 tiém ning dé ung dung trong san xuét ca phé bén viing, giam lwong phan bon
cling nhu thudc bao vé thuc vat. Do do, can nghién ctru cac diéu kién thich hop dé
phat trién ché pham sinh hoc lam vt liéu dé khao nghiém trén cdy ca phé.

2. Nghién ctru sdu hon vé co ché thiic day sinh truong, phat trién cay ca phé
va han ché tuyén tring cua cc ching vi khudn nghién ctru.

3. Nghién ctu thir nghiém anh hudng cua cac hon hop huyén phu vi khuan
dén kha ning thuc day sinh trueang, phét trién va han ché cac tac nhan gay hai khac

trén mot s6 cay trong quan trong cua ving Tay Nguyeén.
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