MG PAU
1. Tinh cip thiét ciia dé tai

Vi khuan noi sinh dang 1a mét trong nhiing nhom vi sinh vat ¢ loi duoc
quan tam nghién ciru nhiéu hién nay. Pay 1a nhiing vi khuan song trong
mo thuc vat, khong gay hai hay canh tranh dinh dudng véi cay chu)
(Schulz, 2006, Wang et al., 2009); trai lai, ching con kich thich sinh trudng
cua cdy chu mét cach tryc tiép hoac/va gian tiép thdng qua nhidu co ché
khac nhau (Bent & Chanway, 1997, Ryan et al., 2008).

Ca phé 1a mgt trong nhitng mat hang néng san chién lugc, dong gop
hon 3,5 ty USD cho ngan sach nha nuwéc (Nguyén Thi Lai & D6 Thi
My Hién, 2019). Tuy nhién, san xuat ca phé Viét Nam ndi chung hién
dang phai d6i mat voi nhiéu thach thirc, trong d6 c6 van d& lam dung
phan bén hda hoc (Truong Hong va cs., 2013). Diéu ndy chang nhitng
lam gia ting chi phi san Xuat ma con da va dang lam giam kha ning
chdng chiu cua cay ca phé dan dén bung né dich bénh, anh huong khong
t6t dén chat luong ca phé Viét Nam trén thi truong thé gidi va ciing 1a
nguyén nhan c6 thé dan dén thoai hoa dat canh tac, 6 nhidm ngudn nudc
va méi trudng song.

Nhing két qua nghién ctru ban dau trén thé gioi va ¢ Viét Nam cho
thiy mot s6 chung vi khuan noi sinh ciy ca phé c6 hoat tinh ¢6 dinh dam,
phan giai l4n, tong hop kich thich t6 va d6i khang cao vi mot sb tac nhan
gdy bénh hai ciy ca phé voi (Shiomi et al., 2006; Mekete et al., 2009;
Nguyén Ngoc My, 2012; Truong Vinh Théi, 2012; Ngé Vin Anh va cs.,
2017). Tuy nhién, nhitng nghién ctru nady mdi chi dung lai ¢ viéc thu
thap, phan lap va xac dinh mot s6 hoat tinh sinh hoc ciia chung trong
diéu kién in vitro va trén cdy con trong nha luéi.

Xuét phat tir thuc té trén, ching t6i di tién hanh nghién ctru dé tai
“Nghién ciru dnh hueng ciia mét sé chung vi khudn ngi sinh chon loc dén
sinh trwong, phat trién cay ca phé vei (Coffea canephora Pierre var.
robusta)”.



2. Muc tiéu va pham vi nghién cieu cia dé tai
a. Muc tiéu nghién cizu

Dénh gia anh huong caa mot s6 chung vi khuan néi sinh chon loc dén
sinh truong, phét trién cua cay ca phé véi trong diéu kién nha ludi va trén
ddng ruong. Trén co s do, tuyén chon cac chung c6 hiéu qua va xac
dinh dwoc hdn hop chung va liéu lugng 4p dung thich hop nham gidp cay
ca phé sinh truong, phét trién tot.

b. Pham vi nghién ciu

Ké thira két qua phan 1ap va tuyén chon cac chang vi khuan néi sinh
trén cay ca phé cheé va ca phé véi caa Vién Cong nghé Sinh hoc va Moi
truong, truong Pai hoc Tay Nguyén (Nguyén Ngoc M¥, 2012), Truong
Vinh Théi, 2012 va Ngb Vin Anh va cs., 2017), dé tai di tuyén chon mot
s6 chang ¢6 hoat tinh sinh hoc cao dé dua vao danh gid hoat tinh trén cay
ca phé trong diéu kién nha ludi va trén dong ruong. Bé tai khong nghién
ctru phét trién ché pham ma tap trung vao danh gia kha nang kich thich
sinh trudng, phat trién cay ca phé vdi bang dich loc caa mot sé ching vi
khuan ndi sinh cay ca phé trong diéu kién nha ludi va trén ddng ruong
trén nén dat nau do bazan tai thanh ph Budn Ma Thuot.

3. Y nghia khoa hoc va thyc tién

- Y nghia khoa hoc: Két qua nghién ctru cia dé tai 1am sang to vai
tro cia mot sé chang vi khuan néi sinh cay ca phé trong viéc thuc day
sinh truéng, phét trién cay ca phé véi; 1 tai liéu tham khao cho nhiing
nghién ctru sau hon vé vi khuan noi sinh cay ca phé va nghién ciru phat
trién cac loai ché pham sinh hoc tir vi khuan noi sinh cay ca phé véi.

- Y nghia thuc tién: Két qua cua dé tai 1a co sé cho viéc lya chon
cac chang vi khuan ni sinh trong ré cay ca phé c6 kha ning thiic day
sinh trudng, phat trién cdy ca phé dé nghién ctru san xuét phan sinh hoc
¢6 hiéu qua, g dung trong canh tac ca phé véi nham giam lugng phan
hoé hoc nhung van dam béo sinh truéng, phét trién va nang suét cly ca



phé, gop phan phat trién mot nén néng nghiép bén viing va than thién
V61 moi truong.
4. Nhirng diém méi ciia dé tai

- D¢ tai dé cap dén van dé méi 1a anh huong cua cac chiing vi khuan
noi sinh dén sinh truéng, phat trién cua cay ca phé véi ¢ cac giai doan
vuon wom, kién thiét co ban va kinh doanh,

- Pé tai da danh gia anh huong cua hdn hop céac ching vi khuan noi
sinh dén mat d6 va hiéu qua phong trir hai loai tuyén tring ki sinh chinh
gay hai ré cay ca phé véi trong diéu kién dong ruong.

- Pé tai da nghién ciru anh hudng cua céc hdn hop chiing vi khuan
noi sinh dén ham lwong diép luc, carotenoid, dinh dudng N va P trong
14 12 nhitng minh chang rd rang cho sy anh huong cua vi khuan ni sinh
dén sinh truong, phat trién, nang suat va chat luong cua cay ca phé voi.

CHUONG 1. TONG QUAN
1.1. Khéai niém vi khuan ngi sinh thuc vat

Theo Bacon va White (2000): "Vi khudn ngi sinh thyec vat 1a nhiing
vi khudn xam chiém cac md song va cw trii ¢ bén trong thuc vdt ma
khong gay ra bat ky tdc déng tiéu cuc tizc thoi rd rang nao”. RE duoc
xem 14 vi tri ua thich nhat, tir 46 vi khuin xam nhdp vao bén trong co
thé thyc vat (Verma et al., 2001). Sau khi x&m nhap dugc vao bén trong
cay chu, vi khuan nai sinh s& cu tra & cac 6 ndi sinh (endophytic niche).
Céc 6 noi sinh s& bao vé vi khuan ndi sinh khoi cac tac dong xau tir moi
truong, dong thoi gitp chldng xam chiém va thiét 1ap bén trong té bao,
mo thuc vat (Oliveira et al., 2013).

1.2. Vai tro vi khuén ndi sinh thuc vat

Vai tro caa vi khuan ndi sinh thuc vét da dugc ghi nhan trong nhiéu
nghién cuu cua céc tac gia trong va ngoai nudc. TAc dung va tng dung
cua vi khuan néi sinh thuc vat dugc trinh bay tom tit trong hinh 1.1.
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Hinh 1.1. Tac dung cia vi khuan ndi sinh thuc vat va ing dung

Co ché cua nhimg tac dong c6 loi cia vi khuin noi sinh ddi vai cay
chu tuong ty nhu cia céc vi khuan viing ré c6 kha nang thiic day sinh
truong thuc vat (Kloepper et al., 1991). Biéu nay la do hau hét cac vi
khuan noi sinh duoc phan Iap tir ndi md cac loai thuc vat khoe manh va
¢6 thé dugc xem nhu noi sinh khdng bat budc va ¢ kha nang séng bén
ngoai mé thuc vat nhu nhitng vi khuan viing ré (Di Fiori & Del Gallo,
1995, dan theo Lodewyckx et al., 2002).

1.3. Ung dung vi khuan ndi sinh thwc vat trong ndng nghigp
Nhiéu két qua nghién ciru cho thay vi khuan néi sinh gir vai tro quan

|

trong trong san xudt lua gao, mia va lta mi. Vi khuan ndi sinh c6 vai tro
c¢b dinh N, nho d6 lam giam lugng phan dam st dung trong trong trot.
Cu thé nhu, bo sung Rhizobium vao cay laa da tiét kiém duoc 2/3 lugng
dam cén bon cho lua, twong dwong 96 kg N/ha (Yanni et al., 1997), bd
sung Burkholderia MG43 cho cay mia di tiét kiém dugc hon 50%
luong phan bon N can thiét (140 kg N/ha). B6 sung H. seropedicae cho



hat ngd trong trong nha kinh, san luong ting 49 - 82% so vdi bon phan
dam hoéa hoc (Baldani et al., 2000).

Nhiéu loai vi khudn c6 kha nang hoa tan 1an khé tan da dugc sir dung
trong san xuét phan sinh hoc g dung trong san xuit ndng nghiép nhur:
Pseudomonas, Bacillus, Rhizobium, Burkholderia, Achromobacter,
Agrobacterium, Microccocus, Aereobacter, Flavobacterium va
Erwinia (Goldstein, 1986). Két qua thi nghiém cho thay khi b6 sung vi
khuén hoa tan 1an cho ciy trong da 1am ting hiéu qua hip thu P dbi véi
ciy dong thoi kich thich su phat trién ctia cdy (Muhammad et al., 2013,
Niazi et al., 2015).

Viéc bo sung két hop nhiéu dong vi khuan noi sinh gitp lam ting su
phat trién thuc vat tot hon so voi viéc bo sung riéng ré ting loai. Xt ly
hdn hop H. seropedicae, Azospirillum lipoferum, Gluconacetobacter va
B. vietnamiensis (108 CFU/ml) vao cay lta 5 ngay tudi da giup 1am ting
nang suét 14,4% trong khi viéc bo sung riéng Ié tirng dong chi tang toi
da 6,2% (Govindarajan et al., 2008).

1.4. Tinh hinh nghién ciu vi khuén ni sinh cay ca phé
1.4.1. Tinh hinh nghién ciu ngoai nwéc

Vi khuan néi sinh duogc tim thay & hau hét cac bo phan cua cay ca
phé & khip noi trén thé gisi voi thanh phan rit da dang (Mekete et al.,
2009; Silva et al., 2012; Miguel et al., 2013). Cac dong vi khuan noi
sinh phan lap duoc tir cay ca phé chu yéu thudc cac chi: Pseudomonas,
Bacillus, Agrobacterium, Stenotrophomonas va Enterobacter, trong d6
chu yéu la cac vi khuan Gram (-) (Mekete et al., 2009).

Phan 16n céc loai vi khuan noi sinh qua ca phé phan lap va tai thiét
lap duoc quan thé bén trong cy ca phé vbi déu thudc chi Bacillus, bao
gém: B. megaterium, B. licheniformis, B. subtilis, B. thuringiensis va B.
cereus (Miguel et al., 2013). Khi nghién ciu vé vi khuan néi sinh ré cay
ca phé, Mekete et al.(2009) cho biét 33% sb ching vi khuan néi sinh
phan lap dugc tir ré cay ca phé c6 hoat tinh ddi khang vai tuyén tring
nét sung M. incognita, trong d6, dang chu ¥ 1a cac loai Bacillus pumilus
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va B. mycoides c6 kha niang lam giam 39% kha ning sinh san cua tuyén
trung va giam 33% s6 budu ré gay ra boi tuyén tring Meloidogyne
incognita (Mekete et al., 2009).

Trong sb céc chang vi khuan noi sinh cdy ca phé phan lap dugc,
chung Bacillus spp. duoc coi I tc nhan sinh hoc tiém ning dé kiém
soat tuyén trang ndt sung Meloidogyne spp. vi chiing san sinh noi bao
tir ¢6 kha nang chiu duoc diéu kién nong va kho (Kloepper et al., 2004).
Chang B. pumilus va B. mycoides hiéu qua nhit trong viéc lam giam sb
luong khdi trimg va u sung do tuyén tring M. incognita gay ra trén cy
ca chua trong trong nha luéi (33 va 39%, mot cach twong ng) (Mekete
et al., 2009). B. cereus lam giam dén hon 50% s6 luong khéi tring va
u sung gdy ra boi M. incognita, M. javanica va M. arenaria (Mahdy et
al., 2000, dan theo Mekete et al., 2009).

1.4.2. Tinh hinh nghién ciu trong nwéc

Tai Viét Nam, Nguyén Ngoc My (2012) da phan 1ap dugc 30 chang vi
khuan ¢ dinh dam noi sinh trong r& va tuyén chon dugc chung M15 la
chiing ¢6 hoat tinh ¢4 dinh N va phén giai P cao nhat. Ham luong N va P
trong la cay con ca phé che khi dugc xir ly voi ching nay tang 52% va
33,3% s0 véi ddi chimng. Két qua nghién ciru bude dau khi chung nhigm
chiing vi khuan nay vao hat ca phé rdi trong trong nha ludi cho thdy cac
chi tiéu sinh truong cua cly ca phé ché giai doan virdn wom nhu: chiéu cao
cy, duong kinh géc va dién tich 14 ciing déu ting so véi ddi ching.

Tir r& cly ca phé véi, Truong Vinh Théi (2012) da phan 1ap dugc 37
chiing vi khuan nai sinh, trong 6, chung B. subtilis EK17 va Enterobacter
cloace EK 19 dugc tuyén chon ¢ kha ning ¢ dinh dam va phan giai 1an
cao nhét. CAc chi tiéu sinh truéng cua cdy ca phé giai doan vuon wom nhur:
chiéu cao cdy, duong kinh géc, chiéu dai 14 va dién tich 1a ciing déu ting
s0 V&i ddi chiing (Truong Vinh Théi, 2012). Ngb Vin Anh va cs. (2017)
da phan lap duoc 41 dong vi khuan noi sinh trong ré cay ca phé véi. 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 ug/ml), Delftia lacustris
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BHS (1,434 pg/ml), Bacillus cereus BMT7 (1,399 pugm/l) va Bacillus sp.
Cu8 (1,372 pg/ml) ¢6 hoat tinh ¢é dinh dam cao nhat. Cac dong c6 hoat
tinh phan giai 1an cao nhat la Bacillus sp. BMT11 (12,25 pg/ml), Bacillus
sp. Cu8 (11,46 pg/ml) va Cu2 (11,25 pug/ml). Ngoai ra, cac chung nay con
c6 kha ning sinh tong hop IAA khé cao: Bacillus sp. BMT11 (9,048
pg/ml), Delftia lacustris BH8 (8,876 pg/ml), Bacillus sp. Cu8 (8,153
pg/ml), B. pumilus BMT4 (5,624 pg/ml).

Tém lai, vi khuén nédi sinh dong vai tro quan trong ddi voi su sinh
truong va phat trién cia thuc vat. Do d6, viéc nghién ctru chung dé
san xut phan vi sinh ing dung trong san xuit nong nghiép bén viing
1a vin d& dang dugc quan tim hién nay. Nhiéu nghién ctru di chi ra
rang viéc bd sung két hop nhiéu ching vi sinh vat vao ciy trong dem
lai hiéu qua dbi v6i sy sinh trudng, phat trién va ning suit cy trong tot
hon so v&i bé sung riéng 1¢ ting chung. Do vdy, can chu trong téi van
dé nghién ctru kha nang phéi tron ctia cac chung c6 tiém ning.

Ca phé 12 mot trong nhirng loai cay trong chu luc tai Bik Lik. Cac
nghién ctru budc dau trén thé gisi va trong nudce da chi ra rang thanh
phan vi khuan noi sinh cay ca phé rt phong phu véi nhiéu hoat tinh tét
nhu ¢ dinh dam, phan giai lan, d6i khang mét sé tac nhan gay bénh.
Tuy nhién, cac nghién ctu ndy méi chi duoc tién hanh & diéu kién trong
phong thi nghiém va nha ludi. Trong khi d6, thanh phan va hoat tinh
cta vi khuan lai chiu anh huong boi nhiéu yéu té méi truong va bién
phép ky thuat canh tac. Do do, rat can tién hanh céc nghién cau & diéu
kién dong rugng dé danh gia hiéu qua ciia chling trong san xuat ca phé
bén viing.

CHUONG 2. POI TUQNG, VAT LIEU, NOI DUNG VA
PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciru

- Cay ca phé vbi gidng thuc sinh, ca phé véi (Coffea canephora
Pierre var. robusta) giai doan kién thiét co ban va kinh doanh trong trén
d4t nau do bazan tai thanh phé Budn Ma Thudt, tinh Bik LAk.



- Céc chung vi khuan noi sinh ré cay ca phé: Bacillus cereus M15,
Bacillus pumilus BMT4, B. subtilis EK17, Enterobacter cloace EK19,
Bacillus sp. Cu8, Delftia lacustris BH8, Bacillus cereus BMT7, Bacillus
sp. BMT8 va Bacillus sp. BMT11 da dugc dinh danh va luu gitr tai Vién
Coéng nghé Sinh hoc va Méi truong, Truong Pai hoc Tay Nguyén. Céc
chung nay déu la cac chung vi khuan noi sinh ré cay ca phé duoc tuyén
chon tir b suru tap hon 100 chung noi sinh phan l4p cd hoat tinh ¢ dinh
N, phan giai P kho tan va sinh tong hop IAA.

2.2. Vat liéu nghién ctiu
2.2.1. Céc logi méi trwong nudi cdy vi khudn

- M6i trueong pepton: 7 g Meat extract, 7 g Soya pepton, 5 g NaCl, 15
g Agar, nudc cat vira du 1 lit.

- Moi trudng nhan nudi sinh khdi vi khuan M1: 2 g yeast extract
powder, 6 g Beef extract, 3 g sacharose, 0,3 g K:HPO,, 3H.0, 0,2 g
MgS0..7H,0, 0,2 g FeSO4 7H:0, 3 g NaCl, nudc cat vira du 1L.

2.2.2. Hoa chdt va vt tw khdc

- Hoa chat khir trang hat ca phé: KMnO, 5%, cdn 70°, NaOCI 5%,
Tween 80.

- Vit lidu dong bau: hat ca phé vbi lai TRS1, dt d6 bazan, xo dura, tUi
nylon (17 x 25 cm).

- Phén bon: Uré Phi My (46% N), SA Phi My (21% N + 24% S),
Kali Phi My (61% K,0), L&n nung chay Vin Dién (15 — 17% P,0s, 28
—34% Ca0; 15 — 18% MgO, 24 — 30% SiO,, B, Mn, Zn, Cu, Co ...), ....
2.3. Pia diém va thoi gian nghién creu

- Pja diém nghién citu: Céc thi nghiém trong phong va nha ludi
duoc thyc hién tai truong Dai hoc Tay Nguyén. Thi nghiém dong ruong
dugc thuc hién tai thanh phé Budn Ma Thuét, tinh Dak Lik.

- Theoi gian nghién ciru: tir thang 12/2015 téi thang 03/2019.

2.4. Ngi dung nghién ciru

- Anh huéng cua cac ching vi khuan noi sinh chon loc dén sinh

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



- Anh huéng cua cac ching vi khuan néi sinh chon loc dén sinh
truong cdy ca phé véi giai doan kién thiét co ban trén dong ruong.

- Anh huéng cua cac chung vi khuan noi sinh chon loc dén sinh
truong, phat trién cay ca phé véi giai doan kinh doanh trén dong ruong.
2.5. Phwong phap nghién ciu
2.3.1. Panh gia dnh hwéng cia cac ching vi khudan ngi sinh chen loc
dén sinh trwéng cdy con ca phé véi trong diéu Kign nha ludi

Thi nghiém gom 11 cdng thic, dugc bé tri theo kiéu hoan toan ngau
nhién, 1ap lai 3 1an. Mdi cdng thic 1a mot chung vi khuan, bao gom: CT1:
Bacillus cereus M15, CT2: Bacillus subtilis EK17, CT3: Enterobacter
cloace EK19, CT4: Bacillus sp. Cu8, CT5: Delftia lacustris BH8, CT6: B.
cereus BMT7, CT7: Bacillus pumilus BMT4, CT8: Bacillus sp. BMTS,
CT9: Bacillus sp. BMT11, CT10: d6i chimg BC (mi trudng nhan nudi vi
khuan M1), CT11: dbi chimg BCO (nuéc I4). Theo ddi cac chi tiéu: Chiéu
cao cdy (cm), duong kinh gdc than (mm), khéi luong ré tuoi (g/bo ré),
khéi lwong cay tuoi (g/cdy), chiéu dai 14 (cm), chiéu rong 14 (cm), dién
tich 1a (cm?/14), ham luong N%, P%, Chl,, Chly) va Cca trong l4.

Dua vao két qua thu duoc tir thi nghiém 1, chon 3 chiing ¢é anh hudng
t6t nhat dén sinh truong cay ca phé véi giai doan vuon wom dé danh gia
kha ning twong hop cua ching phuc vu cho cac thi nghiém ngoai dong
ruong. Thir kha ning tuong thich giita cac chung bang phuong phap ciy
vach vudng goc (Fukui et al., 1994). Chi thyc hién phdi tron cac chung
cho két qua am tinh (twong thich va khong ddi khang).

2.3.2. Phwong phdp nghién ciru dnh hwéng cia cac chiang vi khudn
ngi sinh chen loc dén sinh truwéng ciia ca phé véi giai doan kién thiét
co bin (KTCB) trén dong rugng

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

b. Pia diém: x& Hoa Thuan, thanh phé Budn Ma Thuot

c. Doi twong nghién cizu

- Vi khuan ndi sinh: B. cereus M15, B. subtilis EK17 va B. pumilus BMT4.



- Cay ca phé véi tai canh nam thir nhat trong trén nén dat do bazan.

d. Phirong phdp bé tri thi nghiém: Thi nghiém dugc bé tri theo kiéu
khéi day dii ngau nhién 2 yéu té vai 4 t6 hop cac chung vi khuan va 3
muc lidu lugng, gom 12 cdng thirc. M&i cong thirc thi nghiém gom 9
cay/lan lap lai. Giita cc 6 thi nghiém duoc cach ly bai 1 hang ca phé.
Thi nghiém duoc nhic lai 3 1an. Céac cong thuc thi nghiém nhu sau:

H3n hop BO B1 B2 B3
. ®6i | (B.cereus+ | (B.subtilis+ | (B.cereus +
Liéu luong chang) | B.subtilis) | B.pumilus) | B.pumilus)
A D1BO D1B1 D1B2 D1B3
D1 (10mledy) | o1y | (cTa) (CT7) (CT10)
A D2B0 D2B1 D2B2 D2B3
D2 (20mlfedy) | o1y | (cTs) (CT8) (CT11)
A D3B0 D3B1 D3B2 D3B3
D3 (Bomlicay) | =13y | (cTe) (CT9) (CT12)

Ghi chu: D: cac mirc lidu Iugng hdn hop vi khuan; B: hdn hop cac chung vi khuan.

Cay ca phé trong thi nghiém duwoc cham soc dua theo Quy trinh tai
canh cay ca phé véi (Bo NN va PTNT, 2016), véi ché d6 phan bon hoa
hoc nhu sau: Cac cong thire ddi chung BO (CT1, CT2 va CT3): bon
phan héa hoc theo quy trinh tai canh cay ca phé véi; Cac cong thuc xir
ly hdn hop vi khuan néi sinh (CT4 dén CT12): giam 25% phéan N va
25% P so vaéi quy trinh (150 kg ure + 75 kg SA + 412,5 kg 1an nung
chay + 150 kg kali clorua).

f. C&c chi tiéu theo ddi: Chiéu cao cay (cm), duong kinh goc (mm),
s6 cap canh, s6 cap 14, chidu dai canh co ban (cm), s6 dét/canh co ban
(d6t/canh), sb qua/chim, mat do tuyén tring Pratylenchus sp. va
Meloidogyne sp. trong dt (con/50 g dat), ham luong N va P trong |4,
ham lugng diép luc té trong I4.

2.3.4. Phwong phdp nghién ciru dnh hwéng cia cac chang vi khudn
ngi sinh chen loc dén sinh trwéng cia cd phé véi giai dogn kinh
doanh trén dong rugng

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

b. Dia diém: x& Hoa Xuan, thanh phé Buén Ma Thuot, tinh Dak Lik.
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c. Doi twong nghién ciru

Vi khuan nai sinh: B. cereus M15, B. subtilis EK17 va B. pumilus B.
pumilus BMT4; Ca phé véi 19 nam tudi trong trén nén dat do bazan.

d. Phuwong phdp bo tri thi nghiém

Thi nghiém duoc b tri twong ty nhu dbi véi vuon ca phé voi giai
doan kién thiét co ban nhung véi lugng dich huyén pha vi khuan xu ly
nhiéu hon: D1 = 20ml/ciy, D2 = 30ml/cay va D3 = 40ml/cay.

f. Cac chi tiéu theo déi: Ham luong N, P, diép luc t6 trong 14, chiéu
dai canh du trix, s6 dét trén canh (d6t), sb ¢t mang qua trén canh (dét),
s6 qua/cham (qua), ti 1¢ tuoi: nhan, ning sudt ca phé nhan, ti Ié hat ca
phé nhan trén sang 16, mat do tuyén trung Pratylenchus sp. va
Meloidogyne sp. trong dat (con/50 g dat) va trong ré (con/5 g ré).

2.4. Phwong phap xir 1y s6 liéu

Céc s6 liéu thu duoc trong cac thi nghiém duoc tong hop va xir Iy
thdng ké theo phuong phap phan tich phuong sai (ANOVA) 1 hoic 2
nhan t6, dung phép kiém dinh Duncan va LSD test & mic P < 0,05 va
P < 0,01 dé so sanh su sai khac giita cac cong thic thi nghiém sir dung
phan mém thong ké SAS 9.2. Cac s6 liéu % dugc chuyén déi sang dang
arcsinVx truéc khi xir Iy théng ké.

CHUONG 3. KET QUA VA THAO LUAN

3.1. Anh hwéng cia cac chiing vi khuan ngi sinh chon lge dén sinh
truéng cay con ca phé véi giai doan vuon wom
3.1.1. Anh huong ciia cdc chiing vi khuin ngi sinh chon loc dén ham
lirong diép luc t6 va dinh duéng ciia ciy ca phé véi giai doan virom wom

Bang 3.1 cho thay sau 4 thang ching nhidm vi khuan noi sinh vao cay
ca phé, ham luong cac sic td quang hop, N% va P% trong 14 ¢ tat ca
cac cong thirc déu cao hon so vdi ¢ hai cong thie déi ching BC va
DPCO. Pang chi y, ham lugng dam trong 14 cao nhat ¢ cac cong thiic
dugc ching cac vi khuan B. cereus M15 (CT1), B. pumilus BMT4
(CT7) va Bacillus sp. BMT11 (CT9). Ham lwong lan tich Ity trong 14
cao nhét & cac cong thac ching cac vi khuan B. subtilis EK17 (CT2),
B. cereus M15 (CT1), BH8 (CT5), Bacillus sp. BMT11 (CT9) va B.
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pumilus BMT4 (CT7), dat 0,16 — 0,19% chat khd trong 14, khéc biét rat
¢6 ¥ nghia va cao hon so véi ¢ cong thirc ddi chitng PCO 1an luot 14
50,0%, 58,3%, 50,0%, 33,3% va 41,7%.

Bang 3.1. Anh hwéng ciia vi khuin ngi sinh dén ham lrong dinh

duong va sic to quang hop trong la ca phé voi giai doan vwon wom

Ham lwgng dinh

Ham lwong sic to trong la

Shﬁl’;']g Chiing vi Khuén du’o’n&ﬁr}:gﬁ)l A% (mg/g la tuoi)
N P Chla Chlp Cear

CT1 | B.cereus M15 3,182 0,18% 1,1422 | 0,683* | 0,529
CT2 | B. subtilis EK17 2,90P 0,192 1,097% | 0,594 | 0,542°
CT3 | E. cloacae EK19 2,900 0,09¢ 0,957« | 0,536 | 0,457¢
CT4 | Bacillus sp. Cu8 2,709 | 0,10 | 0,811°" | 0,505% | 0,446
CT5 | D.lacustrisBH8 | 2,84 | 0,18% 1,0372%c | 0,519% | 0,510
CT6 | B. cereus BMT7 2,73 0,15% 1,045%¢ | 0,536 | 0,495
CT7 | B.pumilus BMT4 | 3,152 0,16% 0,995 | 0,573 | 0,546°
CT8 | Bacillus sp. BMT8 | 2,70¢ 0,12¢¢ | 0,931%% | 0,485°" | 0,498%
CT9 |Bacillus sp. BMT11 | 3,152 0,17% 1,092% | 0,592 | 0,584
CT10 | bC 2,634 0,09¢ 0,875%" | 0,490%" | 0,483¢%
CT11 | bCO 2,694 0,12¢ 0,791f 0,464f 0,4028
D ok ok ok >k ok
CV% 2,34 13,35 7,59 4,71 4,07

Ghi chu: Chla: digp luc a; Chlib: dj,ép luc b; Car: Carotenoids; ’j*: Khéc bi¢t cd y
nghia ¢ mic p < 0,01; Cac chir cai giong nhau trén cung mgt cot thé hién sy khac biét
khéng c6 y nghia thong ké theo trdc nghiém phan hang Duncan’s Multiple Rang Test.

Két qua phan tich ham luong c4c sic té quang hop trong |4 cua cay ca
phé véi giai doan vudn wom cho thdy hau hét cac chiing vi khuan noi sinh
da anh huong tich cyc dén ham lugng céc sic t6 quang hop, lam ting
ham lugng diép luc a (Chl,), diép luc b (Chly) va carotenoid (Ccar) trong
4 cay ca phé vdi giai doan vuron wom so véi 2 cong thire dbi ching DC
va BCO (bang 3.1). Ham lugng diép luc trong la cang cao chung to kha
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ning quang hop ciia cy cang manh dan t6i tang higu suat quang hop,
tich luy chét kho, sinh khéi va sinh truong, phét trién cua cay trong.
Nhu vay, vai cling ché do cham soc, viéc ching nhiém céac chang vi
khuan noi sinh da 1am gia ting kha ning hp thu dam va Ian, ting ham
lwong cac sic té quang hop trong 14 caa cay ca phé véi giai doan vuon
wom. Két qua nay c6 duoc ¢ thé 1a két qua cia viéc cac chung vi khuan
d3 xam chiém bo ré cay ca phé va phat huy kha ning c¢b dinh dam va
phan giai lan khé tan.
3.1.2. Anh hudng ciia cdc chiing vi khuin ngi sinh chon loc dén ham mét
6 chi tiéu sinh truong ciia cdy ca phé voi giai doan vuron wom
Bing 3.2. Anh hwéng ciia cac chiing vi khuin ni sinh dén céc chi
tiéu sinh trwéng cia cay con ca phé véi

Chiéu |[Pwong Trong | Chiéu | Trong

. , cao | kinh |z ., » D'én,tICh lwgng dai | lwgng
Cong thiic ca 5c So la/cay la avtwoi| rd  |rétwoi
\Y go (cm?/14) cay tw € € tu
(cm) | (mm) @ | (cm | (9

M15 31,18% |5,61%® |7,11° 76,94 | 1150° | 35,49° |5,06%

EK17 28,22 |5,55% |6,83% 73,92% |11,22° 27,13% | 4,81%

EK19 24,20¢ | 5,39%¢ | 6,892 61,85° |7,97¢ 37,172 | 2,76%

C8 21,97% | 4,67 |6,17% 55,36 |6,78° 28,79 | 2,61¢

BHS8 23,27%9|5,15%d | 6,50%° | 59,79 |8,93° 23,59 | 4,14¢

BMT7 24,64¢ | 4,79%" | §,220¢d | 54 71bc | g8 2ged 28,04%| 3,33¢

BMT4 24,22¢ |5.65* |7,17° 70,458 | 8,49bcd | 27,17¢ | 4,78

BMT8 23,19% | 4,98 | 6,17 57,52 |6,78° 31,69¢ | 1,86f

BMT11 |29,69%|5,41%c | 7,00 71,64% | 8,71 31,58° | 4,34¢

bC 20,62¢ |4,42% |6,05% 49,60% | 5,29 28,48%| 1,51f

bCo 17,891 | 4,289 |5,72¢ 42,149 | 4,789 21,969 | 1,38f
AN OVA ** ** ** ** ** ** **
CV% 3,63 4,85 5,42 7,26 |3,65 2,90 |10,52

Két qua trinh bay trong bang 3.12 cho thay sinh truéng cua cay ca phé
véi giai doan vuon wom & nhitng cdng thirc chung cac vi khuan B. cereus
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M15, B. subtilis EK17 va B. pumilus B. pumilus BMT4 tét hon S0 véi &
céc cong thirc khéc. So véi & cdng thire dbi chimg DC, chiéu cao cay ting
17,5 — 51,2%; duong kinh gbc tang 25,6 — 27,8%, khdi lugng than tuoi
tang 60,5 - 117,5%, chiéu dai ré ting dén 24,6%, va khdi luong ré tuoi
tang dén 235,1%. Pay la két qua cua viéc ting kha ning tich liy dam va
1an trong 14 ciing nhu tang ham lugng diép luc té trong 4. Pay la nhiing
chiing vi khuan noi sinh tiém nang trong viéc nghién ctiu san xuat phan
sinh hoc ing dung trong canh tac ca phé bén viing. Do dé, nhitng chung
vi khuan nay duoc st dung cho céc nghién ciru tiép theo ¢ diéu kién dong
ruong trén cay ca phé giai doan kién thiét co ban va giai doan kinh doanh.

Panh gia kha nang tuong thich gitra cc chung duoc chon loc, bao
gom: B. cereus M15, B. subtilis EK17 va B. pumilus BMT4 bang
phuong phap cay vach vudng goc (Fukui R et al., 1994). Két qua cho
thay, cac chung vi khuan B. cereus M15, B. subtilis EK17 va B. pumilus
BMT4 phét trién binh thuong tai cac diém giao nhau cua 2 vach vi
khuan vudng goc. Do do, co thé phdi tron cac chung nay dé thir nghiém
& diéu kién ngoai dong ruong.
3.3. Anh hwéng ciia cac chiing vi khuan ngi sinh chon loe dén sinh
trwdng cay con ca phé véi giai doan kién thiét co ban

Bang 3.6 cho thdy, ham lugng N% trong 14 & tat ca cac cong thuc, ké
ca cac cong thire ddi chimg kha cao, dao dong trong khoang 3,04 — 3,64%
chit khd trong 1a. Ham luong N% trong 14 ¢ cac cdng thirc nay déu nam
trong ngudng phl hop cho sinh trudng cua cdy ca phé véi theo thang dinh
dudng cua Willson (1985) ciing nhu ctia Nguyén Vin Sanh (2009). So V6i
trudc thi nghiém, ham luong N% tich liiy trong 14 ciy ca phé da gia tang &
tat ca cac cong thic, ké ca cac cong thire d6i chiing. Tuy nhién, trong khi
ham lugng N% tich lily trong 14 & cAc cdng thirc ddi chimg so véi trudc xir
ly chi tang tir 2,0 — 4,4%, mirc do ting & cac cong thic xt Iy vi khuan noi
sinh dao dong tr 6 — 22%. Pang cha y, ham luwong N% trong la dat cao
nhat & cAc to hop cong thuc B1D3, B1D1, B2D3 va B2D2, lan luot ting
22,1%, 20,1%, 18,5% va 17,4% so véi trude xir ly.
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Bang 3.6. Anh hwéng cia vi khuan ndi sinh dén ham hrong dinh
dudng tich lity trong 14 ca phé véi giai doan kién thiét co ban

Cong thirc T6 hop N (%) P (%)
Trude xtr 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
CT8 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

O tt ca cac cong thuce xir Iy hdn hop huyén phu vi khuin néi sinh
B1, ham luong P% déu cao hon so véi trude xu 1y tir 9,1 — 27,3%, dat
0,12 — 0,14% va déu nam trong ngudng thich hop cho cay ca phé voi
tai TAy Nguyén theo thang dinh dudng ciia Nguyén Tri Chiém (1993).
O cac cong thae xtr ly hai hdn hop con lai 1a B2 va B3, ham lwong P%
trong l4 chi ting & hai cong thirc xa Iy hdn hop vi khuan véi mic 30
ml/cdy. Ham luong P% trong 14 ¢ 2 t6 hop cong thic nay (B2D3 va
B3D3) déu dat 0,13% va nam trong ngudng thich hop cho cy ca phé
theo thang dinh dudng cua nhiéu tac gia.

Bang 3.11 va 3.12 cho thay trung binh sb cap va chiéu dai canh co ban
& cac cong thac xir Iy hdn hop cac huyén phu vi khuan déu cao hon co y
nghia so véi & cong thirc ddi chang (p < 0,05). Tuy sé cip canh co ban
trung binh & cac cong thire xtr Iy hon hop B2 khong khac biét co ¥ nghia
s0 véi hdn hop B1 va B3 nhung chiéu dai canh co ban trung binh & cac
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cong thire xir ly hdn hop B2 lai cao hon ¢6 y nghia so véi hdn hop B1. S6
cap va chiéu dai canh co ban ty 1¢ thuén véi muac huyén phu vi khuén xur
ly. T6 hgp B2D3 ¢6 trung binh s6 cip va chiéu dai canh co ban cao nht,
1an luot cao hon 18,4% va 21,3% so vi & cong thie di chimg tuong tmg.
Day 1a két qua cuia su gia ting ham luong diép luc va ting hip thu N va P
trong 14 cay ca phé khi xir Iy to hop cac chung vi khuan noi sinh tuyén
chon. Su gia ting ham lugng N, P va di¢p luc s€ lam gia tdng qua trinh
quang hop, phan chia té bao va két qua 1am ting sinh trudng cua ciy. Gia
tang sO cap va chiéu dai canh co ban 1a co s& dé cay ca phé phat trién bo
khung tan vitng chic va 1a tién dé dé dat niang suit cao.
Bang 3.11. Anh hwéng caa vi khuin ndi sinh dén sé ciip canh co
ban trén cay ca phé véi giai doan kién thiét co ban (18T SXL)

Lugng dich S6 cidip canh co ban (cdp canh/cay)
khuan H&n hop vi khuén Trung binh
(ml/cay) p/C B1 B2 B3 (D)
D1 (10) 13,6¢ | 15,32cd | 14 gbede| 15 gbede| 14 708
D2 (20) 14,7¢% | 15 22bcd | 15 gabc | 16 (ab 15,4478
D3 (30) 14,1% | 1582 | 1672 | 1532cd|  1547A
Trung binh (B) | 14,118 | 1544~ | 1581~ | 15,44~

Ghi chu: Cdc trung binh cé cung ki tw khong khdc biét ¢é y nghia thong ké ¢ mikc xdc

sudt véi D:p<0,05; B: p<0,05; tuong tac D*B: p > 0,05; CV = 15,6%.

Bing 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 (18T SXL)

Lwong dich Dai canh co ban (mm)
khuan D Hon hop vi khuin (B) Trung binh
(ml/cay) p/C B1 B2 B3 (D)
D1 (10) 99,7¢ | 109,6° | 1154 |108,8° | 108,48
D2 (20) 100,5d | 110,9¢ | 118,23 | 110,2¢ | 109,98
D3 (30) 101,3d | 1154 | 122,82 | 112,8%| 113,0*
Trung binh (B)| 100,5¢ | 112,08 | 118,8* | 110,68

_Ghi cha: Cdc trung binh ¢ cung ki tu khong khdc biét cd y nghia thong ké ¢ mikc xdc
suat véi D: p < 0,05, B: p < 0,05, tuong tac D*B: p >0,05; CV = 13,5%.

16




Bang 3.14. Anh hwéng vi khuin ndi sinh dén sé qua/chim cia cay ca
phé voi giai doan kien thiét co' ban

Lwong huyén S0 qua/chum

phu vi khuin H&n hop vi khuén (B) Trung
D (mifcdy) - "o pcy [ B1 B2 B3 |Pinh (D)
D1 (10) 25,44 29.4% | 31,7% | 30,6° | 29,3

D2 (20) 25,6 29,60 | 32,4 | 31,3 | 29,7
D3 (30) 26,2 30,2 | 35,12 32,7% | 31,1
Trung binh (B)| 25,7 29,7® | 33,17 31,68

~Ghi chl: Cdc trung binh c6 cung ki tw khong khdc biét cé ¥ nghia théng ké ¢ mike xdc
suat voi D: p > 0,05; B: p < 0,05, twong tac D*B: p > 0,05, CV = 17,16%.

Bang 3.14 cho thay s qua/chum trung binh & cac cong thire xir Iy hdn
hop B2 cao nhit va khéc biét co ¥ nghia so véi hdn hop B1 va dbi ching.
Tuy tuong tac giira hdn hop va mirc huyén phu vi khuan xt 1y anh huong
khong c6 ¥ nghia dén sé qua/chum, cac t hop B2D3, B3D3, B2D2,
B2D1 va B3D2 c6 s6 qua/chim trung binh 16n nhét, khac biét c6 y nghia
S0 v6i cac cong thire ddi ching (p < 0,05). S qua/cham trung binh & cac
cong thirc nay cao hon so véi ¢ cac cong thire ddi chimg twong tng 1an
lwot Ioa: 34,3%, 25,1%, 26,4%, 24,9% v3722,3%. )

3.4. Anh huéng cia cac ching vi khuan ndi sinh dén sinh truéng va
phat trién cia ca phé voi giai doan kinh doanh (KD)

3.4.1. Anh hwéng cia cac chiing vi khuan néi sinh den ham luwgng
mgt so chat dinh dwéng trong ld cdy ca phé giai doan kinh doanh

Céc két & bang 3.18 khing dinh vai tro ting kha niang hip thu N va P
cta cac chiing vi khuan B. cereus M15, B. subtilis EK17 va B. pumilus
BMT4. Ham lugng céc chat dinh dudng trong cay tang sau khi dugc xir
ly bang vi khuin dwoc cho 1a béi vi khuan da giup cay ting cudng san
sinh cac chit kich thich sinh truong thuc vat, kich thich su phét trién coa
ré dan dén sy hap thy nude va chat dinh dudng t6t hon tir dat (Kloepper
et al., 1991). Két qua nay ciing thdng nhat véi két qua nghién ctu trong

nha ludi va ca phé giai doan kién thiét co ban ngoai dong rugng.
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Bang 3.18. Anh hwéng ciia vi khuén ndi sinh dén ham lwong mdt sb
chat dinh dwéng trong la ca phé voi giai doan kinh doanh

To Ham lwong N (%) Ham hrong P (%)

hop TXL [1 nidm SXL{2 nam SXL| TXL |1 nim SXL|2 nim SXL
BOD1 | 3,26 3,25 3,37 0,11 0,11 0,12
BOD2 | 3,16 3,17 3,3 0,12 0,12 0,11
BOD3 | 3,20 3,21 3,34 0,12 0,12 0,12
B1D1 | 2,88 3,26 3,54 0,11 0,12 0,13
B1D2 | 3,12 3,4 3,65 0,12 0,13 0,15
B1D3 | 3,28 3,42 3,54 0,12 0,12 0,13
D2D1 | 2,90 3,42 3,58 0,12 0,12 0,15
B2D2 | 3,12 3,64 3,63 0,11 0,13 0,12
B2D3 | 3,37 3,35 3,61 0,12 0,13 0,13
B3D1 | 3,04 3,28 3,63 0,12 0,12 0,13
B3D2 | 3,15 3,25 3,64 0,11 0,12 0,14
B3D3 | 3,37 3,44 3,56 0,12 0,12 0,14

3.4.2. Anh hwong ciia céc ching vi khudn ngi sinh dén higu qud digt

tuyén tring Pratylenchus sp. gay hai cay ca phé véi giai dogn KD
Bang 3.22. Anh hwéng ciia vi khuin ngi sinh dén higu qua diét tuyén
tring Pratylenchus sp. trong dét trong cay ca phé véi giai doan KD

Luong huyén | Hiéu qua diét Pratylenchus sp. trong dat (%)
phit (Vnz:;(‘:‘;a“ D H&n hop vi khuin (B) Trung
Y p/C B1 B2 B3 | binh (D)
D1 (20) 0° |622* |655° |691° 49,2
D2 (30) 0° | 6528 |740° |67,9 51,8
D3 (40) o> | 67,98 |745 |71,7° 53,5
Trung binh (B) 0¢ |6518 |71,3* |69,6"8

Ghi chi: Cdc trung binh cé cing 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 = 9,3%.
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Bang 3.22 va 3.24 cho thay hon hop B2 (B. subtilis EK17+ B. pumilus
BMTA4) c6 trung binh hiéu qua diét tuyén triing Pratylenchus sp. cao nhat,
khac biét co ¥ nghia so véi hdn hop B1 va dbi ching. Twong tac giira hon
hop va luong vi khuan xir Iy khdng anh huéng c6 y nghia dén hiéu qua
diét tuyén trang Pratylenchus sp. Tuy nhién, cac t6 hop cong thirc B2D2
va B2D3 ludn c¢6 hiéu qua diét tuyén tring Pratylenchus sp. trong dat va
trong ré cao nhét, déu dat trén 70% & thoi diém 18T SXL.

Bang 3.24. Anh hwéng cia vi khuin néi sinh dén higu qua digt tuyén
tring Pratylenchus sp. trong ré cay ca phé voi giai doan KD (ndm 2018)

Lwong huyén Hiéu qua di¢t Pratylenchus sp. trong ré (%)
phu vi khuin Hén hop vi khuin (B) Trung
D (ml/cay BO (P/C) | B1 B2 B3 | binh (D)
D1 (20) 0° 69,9° | 78,72 | 70,7 54,8
D2 (30) 0° 69,4° | 73,7% | 71,7 53,7
D3 (40) 0° 68,9® | 78,12 | 74,4%® 55,4
Trung binh (B) 0¢ 69,48 | 76,8~ | 72,38

Ghi ch(: Cdc trung binh c6 cing ki tw khong khdc biét co Y nghia thong ké 6 mirc
xac sudt voi D: p < 0,05; B: p < 0,05, twong tac D*B: p >0,05; CV = 13,72%.

3.4.3. Anh hweng cia cac ching vi khudn ngi sinh @én mgt sé chi
tiéu sinh trwéng, phat trién cia cay ca phé véi giai dean kinh doanh

Trung binh chiéu dai doan canh du trit cao nhit & cac cong thuc xir
Iy hdn hop vi khuan B2 réi dén B1, cao hon so véi trung binh & cac
cong thire ddi chirng 24,3% va 19,7% (Bang 3.29). Chiéu dai doan canh
du trir ty I¢ thuan véi mac huyén pha vi khuan xir ly. Tuy nhién, muac
tang chiéu dai canh khong dang ké khi tang mirc huyén phu xir ly. Tuy
tuong tac giira cac hdn hop va cac marc huyén pha vi khuan xir ly khong
¢6 ¥ nghia thong k&, chidu dai doan canh du trix & t& hop cong thic
B2D3 (CT9: 40 ml B. subtilis EK17+ B. pumilus BMT4) cao nhit va
khac biét c6 ¥ nghia so vai ¢ tat ca cac cong thirc khac. Chiéu dai doan
canh dy trir & to hgp B2D3 (CT9) cao hon 26,8% so véi ¢ t6 hop cong
thire d6i ching twong ung (CT3).
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Bing 3.29. Anh hwéng cia cac chiing vi khuan ndi sinh dén dai
doan canh du trir cia cAy ca phé véi giai doan KD (ndm 2018)

Lwong huyén Dai doan canh du trir (cm)
phtt vi khuan D H&n hop vi khuin (B) Trung
(ml/cay BO (P/C)| B1 B2 B3 | binh (D)
D1 (20) 35,1¢ 431 | 436 |41,3" | 40,88
D2 (30) 37,89 | 445% | 46,1% | 43,12 | 42,978
D3 (40) 384 | 455% | 48,70 | 43,6%° | 44,1
Trung binh (B) | 37,1¢ 44,478 | 46,1~ | 42,78

Ghi cha: Cac trung binh ¢4 cing ki tw khong khac biét co Y nghia thong ké 6 mirc
xdc suat voi D: p < 0,05; B: p<0,05; D*B: p>0,05; CV =7,2%.

Bang 3.31. Anh hwéng ciia cac chiing vi khuén ndi sinh dén s6 qua
trén chim ciia ciy ca phé védi giai doan kinh doanh (nam 2018)

Lwong huyén S6 qua trén chum (qud/chiim)
phit vi khuan D Hon hop vi khuin (B) Trung
(ml/cay BO (b/C)| Bl B2 B3 binh (D)
D1 (20) 16,84> | 21,23 | 21,622 | 20,622 20,08
D2 (30) 17,10° | 21,207 | 21,89° | 22,35 20,64
D3 (40) 17,67° | 22,05 | 22,392 | 22,67° 21,19
Trung binh (B) | 17,208 | 21,49* | 21,97* | 21,88*

Ghi chU: Cdc trung binh c6 cing ki tw khong khac biét co ¥ nghia thong ké o mirc
xac sudtvoi D: p> 0,05 ; B: p < 0,05; D¥B: p> 0,05; CV = 18,1%.

Bang 3.31 cho thiy hdn hop cac chiing vi khuan xir 1y da anh huong
dén sb qua/cham, thé hién & s6 qua/chum trung binh & cac cong thirc xir
ly vi khuin d&u cao hon va khac biét c6 y nghia (p < 0,05) so v&i & cac
cong thire dbi ching. Tuy nhién, khong cd su sai khac c6 ¥ nghia giita cac
hdn hop ciing nhur cac muc huyén phi vi khuan xir ly. S6 qua/chim trung
binh cao nhét lan luot theo thu ty 13 & cAc td hop cong thuc B3D3 (CT12),
B2D3 (CT9), B3D2 (CT11), BLD3 (CT6), lin luot cao hon 28,3%, 26,7%,
30,7% va 24,8% so Véi ¢ cac cong thirc ddi chimg twong ng. Tang s6 qua
trén chum 12 tién dé dé ting nang suit thu hoach duoc.
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Bang 3.32. Anh huwéng ciia vi khuin ndi sinh dén ty 1¢ twoi : nhan

ca phé vdi giai doan kinh doanh (nim 2018)

Lwong huyén Ty 1€ twoi : nhan
phtt vi khuan D Hon hop vi khuin (B) Trung
(ml/cay B0 (P/C) | Bl B2 B3 | binh (D)
D1 (20) 5,022 | 4,64°®°| 4,78 | 4,74%| 4,79
D2 (30) 5,027 | 4,564% | 4,754 4,853 4,79
D3 (40) 4,95% | 4,73 451° | 4,71 4,73
Trung binh (B)| 5,00 4,64 4,68 4,77

Ghi ch(: Cdc trung binh c6 cing ki tw khong khac biét co Y nghia thong ké 6 mirc
xac sudt voi D: p > 0,05; B: p < 0,05, twong tac D*B: p > 0,05; CV% = 12,2%.

Bang 3.32 cho thay mic du luong phan dam va l4n da giam 25% So V6i
quy trinh (d6i chang), ty 1& twoi/nhan & cac cong thirc xir Iy dich vi khuan
ndi sinh da giam mot cach c¢6 y nghia (p < 0,05) S0 Vai & cac cong thire ddi
chiing. Nam 2018, ty 1¢ twoi/nhan trung binh & cac cong thirc ddi chimng
déu trén 4,95 trong khi ¢ cac cong thic xtr Iy hdn hop huyén phu vi khuan
ndi sinh, ty 1é ndy cao nhat chi & muc 4,85 (B3D2: CT11). Bang 3.32 ciing
cho thdy, cé4c t6 hop cong thic B2D3 (CT9) va B1D2 (CT5) ¢4 ty I8 tuoi:
nhan thip nhit, lan luot dat 4,51 va 4,54 va khac biét co ¥ nghia so véi &
céc cong thire ddi chimg tuong tng.

Céc vi khuan noi sinh da lam ting nang suat ca phé nhan, voi ning
suit ca phé nhan trung binh & céc cong thic xt ly hdn hop B2 ludn cao
nhat nhung khong khac biét c6 y nghia so véi hdn hop vi khuan B1
(Bang 3.33). Mic du luong phan dam va phan 1an thip hon 25%, ning
suit trung binh & cac cong thtc xt Iy hdn hop vi khuin B2 cao hon dén
21,2% s0 Vi & cac cdng thire d6i chang. Két qua nay cho thiy, viéc xur
ly cac hdn hop huyén pha vi khuan néi sinh trong nghién ciru nay da tiét
kiém dwoc it nhat 25% luong phan N va 25% luong phan P héa hoc bén
cho cay ca phé véi giai doan kinh doanh.
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Bang 3.33. Anh hwéng cia vi khuin ndi sinh dén ning suit nhan ca
phé véi giai doan kinh doanh (nam 2018)

Lwong huyén Ning suit nhin (tin/ha)
phtt vi khuan D Hon hop vi khuin (B) Trung
(ml/cay B0 (D/C)| B1 B2 B3 | binh (D)
D1 (20) 2,76° 3,21* |3,25% |3,10° 3,08
D2 (30) 2,70 3,23 |325% |3,15° 3,08
D3 (40) 2,77° 3,18 |3,35% |3,122 3,10
Trung binh (B)| 2,74 3,21AB | 328~ | 3,12B

Ghi ch(: Cdc trung binh c6 cing ki tw khong khac biét co Y nghia thong ké 6 mirc
xdc suat voi D: p > 0,05; B: p < 0,05, twong tac D*B: p< 0,05; CV% = 14,1%.

Bang 3.34 cho thdy cac muc vi khuan xu 1y ciing di ¢6 anh huéng
khéc biét dén ty 1& nhan trén sang 16, vai ty & nhan trén sang 16 ty 18
thuan véi mac vi khuan xa ly. Tuy nhién, xi Iy hdn hop huyén ph vi
khuan & mirc 30 ml/cay cho hiéu qua turong duong khi xt ly & muc 40
ml/ciy. Tuy tuong tac gitra cac hon hop va muc xir ly khong cé y nghia
thng ké, cac té hop cong thirc B1D2 (CT5: 30 ml B. cereus M15 + B.
subtilis EK17) va B1D3 (CT6: 40 ml B. cereus M15 + B. subtilis EK17)
ludn c6 ty 1& nhan trén sang 16 cao nhét, dao dong trong khoang 38 -
39,5% & vu thu hoach thir 2 (ndm 2017) va thi 3 (ndm 2018).

Bang 3.34. Anh hwéng ciia vi khuin ndi sinh dén ty 1¢ nhén trén

sang 16 ciia ca phé vdi giai doan kinh doanh (ndm 2018)

Luong huyén Ty 1é nhan trén sang 16 (%)
phu vi khuin D Hon hop vi khuin (B) Trung
(ml/cay p/C B1 B2 B3 | binh (D)
20 247¢| 37,7%| 341°| 363%| 33.2°
30 250¢| 39,55%| 36,7%| 39,12| 350
40 27,2¢| 39,0%| 37,2%®| 3892| 356°
Trung binh (B)| 25,68 | 38,7~ | 36,0~| 38,14

Cac trung binh c6 cang ki ti khong khac biét c6 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.
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B. subtilis, B. pumilus va B. cereus l1a nhiing vi khuan gram dwong rat
phd bién, khong doc va khdng gay hai cho nguoi, dong vat va méi trudng
(Janarthine, 2010; de-Bashan, 2010; Huang et al., 2011). Nhiéu nghién
ctru di chi ra rang B. subtilis, B. pumilus va B. cereus c6 quan hé mat
thiét vai thyc vat, cd kha ning kich thich sinh truong phét trién cay tréng
nho san sinh cac kich thich té thuc vat, gia ting kha nang hap thu dinh
dudng va bao vé cay khoi mot sé tc nhan gay hai (Oka et al., 1993; Fabio
and Gabriel, 2009; Murugappan, 2013). Ngoai ra, ching la nhitng vi
khuan c6 kha nang hinh thanh bao tir nén dé nhan sinh khdi, d& dang duoc
san xuit dudi dang bot, bot thim nudce trong khi van gitt duy tri dwoc kha
ning sdng vi chdng c6 thé sdng tiém sinh trong thoi gian dai khi gap dicu
kién ngoai canh bat lgi (Turner and Backman, 1991).

Két qua cua nghién ciu nay khang dinh thém rang céc chung vi
khuan B. cereus M15, B. subtilis EK17 va B. pumilus BMT4 sir dung
trong nghién cau nay c6 kha niang han ché mat do tuyén tring
Pratylenchus sp. ciing nhu thuc ddy sinh truéng, phat trién cua cay ca
phé véi trong trén dat do bazan tai Budn Ma Thuot.

KET LUAN VA KIEN NGHI

Két luan

1. Trong sé 9 chang vi khuan noi sinh ré cay ca phé thi nghiém, cac
chung Bacillus cereus M15, B. subtilis EK17, B. pumilus BMT4 c6 kha
ning kich thich sinh truong cay con ca phé véi hiéu qua nht trong diéu
Kién vuon wom: ting ham luong diép luc té trong 14 tir 13,8 - 39,4%:; ham
luong N% trong 14 tang 10,3 - 20,9%; P% trong 14 tang 77,8 - 111,1%;
chiéu cao céy tang tir 17,5 — 51,2%; duong kinh gc ting 25,6 - 27,8%;
khdi lugng cay tuoi tang 60,5 -117,4%; khdi luong ré tuoi ting 218,5 -
235,1%; chiéu dai ré ting 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 |4 ca phé: ham luong N ting 9,1 — 27,7%, ham
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luong P tang dén 18,2%. Kha ning sinh truong cua cay ca phé voi tai
canh giai doan kién thiét co ban tét nhat khi xu Iy cc hdn hop nay &
muc 20 — 30 ml huyén phu vi khuan/cay (4 dot/nim). Chiéu cao cay
tang 11,9 — 19,9%; duong kinh gde ting 20,2 — 33,0%; sb cip canh co
ban tang 3,4 — 18,4%.

3. Hon hop B1 (B. cereus M15 + B. subtilis EK17) va B2 (B. subtilis
EK17+ B. pumilus BMT4) di anh huong tich cuc dén ham luong cac
sic td quang hop, kha niang hép thu dinh dudng N, P trong 14; thuc day
sinh truong, phét trién cua cdy ca phé vdi giai doan kinh doanh. Két qua
d3 1am tang 14,8 — 20,9% ning suit cay ca phé so voi di chirng bon
phén 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 xtr ly ¢ mac 20 — 30 ml/cay cé
kha ning han ché dén hon 80% mat do tuyén trung 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 xtr ly ¢ mac 30 — 40 ml/cay cé
kha nang han ché dén khoang 70% mat d¢ tuyén tring Meloidogyne sp.
va Pratylenchus sp. trong vudn ca phé véi giai doan kinh doanh
Kién nghi

1. Cac ching vi khuén B. cereus M15, B. subtilis EK17 va B.
pumilus BMT4 rét c6 tiém ning dé ing dung trong san xut ca phé bén
virng, giam lugng phan bén ciing nhu thude 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 phe.

2. Nghién ciru sdu hon vé co ché thuc ddy sinh trudng, phat trién cay
ca phé va han ché tuyén tring cia cac chung vi khuan nghién ciru.

3. Nghién ctru thir nghiém anh hudng ciia cac hdn hop huyén phu vi
khuan dén kha nang thiic dy sinh truong, phat trién va han ché cac tac
nhan giy hai khac trén mot s6 cdy trong quan trong ciia ving Tay
Nguyén.
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