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TOM TAT

Muc tiéu ctia nghién cttu nham xac dinh 4m d6 phu hop cho vat liéu dé G ché phidm vi sinh chira
cac dong vi khudn cé dinh dam néi sinh tir ré cay bap nham cung cip N, P cho cay trong. Thi
nghiém duogc bé tri hoan toan ngau nhién véi 3 ché phidm chia vi khuén cé dinh dam (trén nén
chat mang 1a than, 14 bap: tro trau U theo ty 1é 4: 1 da khit tring va siy kho kiet): Ché pham 1 bé
sung cac vi khudn géom AG-VR-B-07, AG-VR-B-17, AG-VR-B-28 va AG-VR-B-43; ché phdm 2 gom
AG-NSB-13, AGNSB-21, AG-NSB-48 va AGNS-B-40; ché phidm 3 gdm AG-VR-B-07, AG-VR-B-17,
AG-VR-B-28, AG-NS-B-13, AG-NS-B-21, AG-NS-B48, AG-VR-B-43 va AG-NS-B-40 vdi tuong ung 4
nghiém thic d6 am: 40, 50, 60 va 70% cho méi ché pham. Sau 8 tudn 4, két qua cho thay, ché
pham 3 chita cac dong vi khudn c6 dinh dam va téng hop IAA: AG-VR-B-07, AG-VR-B-17, AG-VR-
B-28, AG-NS-B-13, AG-NSB-21, AG-NS-B-48, AG-VR-B-43 va AG-NS-B-40 & diéu kién 4m do 60%
duy tri mat sé vi khudn cao nhat dat 3,41 x 10° CFU/g. Ham lwong dam, 1an va cic bon téng so la
4,48, 0,86 va 25,4%, theo thir tu va ty s6 C/N 14 5,67. Vi vay, am do 60% 1 phu hop nhat déi véi quy

trinh san xuét ché pham vi khuén cé dinh dam néi sinh tir ré& cay bap.

Titkhoéa: Bap lai, ché pham vi sinh, dm do, vi khudn cd dinh dam noi sinh.

1. DAT VAN BE

Hién nay, luong phan dam khuyén cdo cho cay
bap lai rat 16n 1én dén khoang 200 kg N/ha [1]. Tuy
nhién, st dung luong l6n phan dam géay ra 6 nhiém
mdi truong [2] va phat thai khi nha kinh [3]. Vi vay,
st dung ngudn dam sinh hoc dé giam luong phéan
dam vo co'la can thiét [4], [5]. Mot so két qua nghién
cttu trén cay bap lai & dong biang séong Ctu Long
(BPBSCL) cho thdy, da phan lap duoc 16 dong vi
khudn ¢ dinh dam tr ré cay bap lai [6], trong d6 2
dong AG-VR-B-17 va AG-VR-B-28 c¢6 tiém ning dé
phat trién thanh ché pham sinh hoc. Ngoai kha niang
c6 dinh dam, vi khuin néi sinh duoc phan lap tor
viing ré cay bap co kha nang hoa tan cac dang lan,
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téng hop chat kich thich sinh trudng thuc vat IAA,
thich tmg voi pH thap va chong chiu diéu kién bat loi
[7]. Ngoai ra, 2 dong vi khuin Bacillus aryabhattai
ADR3 va Klebsiella pneumoniae DNRS gitp giam
dén 25% luong phan dam cho cay bap lai [8]. Mat
khac, st dung ché phdm vi sinh dé cac dong vi
khuin nay c6 thé ton tai va ting mat sé trong dat,
diéu kién chat mang va chat nén phu hop. Trong
do, am do 1a yéu to rat quan trong trong 4 phan,
tang hoat dong trao déi chat ctia vi sinh vat va vat
lieu G dugc duy tri trong khoang 40 - 60% [9]. Am
do6 cao lam gidm su trao déi khi, din dén thiéu
oxy, thoat nhiét kém. Tuy nhién, am do thdp co
thé din dén han ché su phat trién cta vi sinh vat
[10]. Poi voi ché phdm vi sinh, 4m do phu hop
gitip duy tri mat so trong thoi gian dai 1a tré ngai
16m vi thong thuong sau tir 1 - 6 thang hoat tinh cta
cac vi sinh vat trong ché phim gidm manh [11].
Do do, nghién ciru dé xac dinh diéu kién 4m do
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pht hop trong qua trinh san xudt ché pham vi sinh
la quan trong trong phét trién ché pham sinh hoc.
Vi vay, nghién ctru duogc thuc hién nham xac dinh
diéu kién am do phu hop dé san xuat ché phim vi
sinh chira cac dong vi khudn co dinh dam néi sinh
tir ré cay bap.

2. PHUONG TIEN VA PHUDNG PHAP

2.1. Phuong tién

Thi nghiém dugc thwc hién tai Khu Thi
nghiém - Thuc hanh, Truong Pai hoc An Giang tir
thang 2/2022 dén thang 5/2022.

Than, 14 bap vao thoi diém thu hoach dugc thu
thap tai huyén Cho Méi, tinh An Giang: Mau bap
duoc cat nho, sdy kho, nghién min va ray qua ray
0,5 mm. Tro trdu duoc thu mua: Puoc ngam 1 gio
trong nuoc, xa lai 1 - 2 1an dé giam do man, say
khé qua may sdy va ray min qua ray 0,5 mm.

Ngudén vi khuin: AG-VR-B-07, AG-VR-B-28,
AG-NS-B-21, AG-NS-B-48, AG-NS-B-08 va AG-NS-B-
10 thudc chi Enterobacter spp. va AG-VR-B-17, AG-
NSB-13, AG-VR-B-14, AG-VR-B-15, AG-VR-B-56,
AG-VR-B-19, AG-NS-B-18, AG-VR-B-43 va AG-NS-B-
40 thuoc chi Burkholderia spp..

2.2. Phuong phap

Xuwr ly vt liéu d

Than, 14 bap: tro trau a theo ty 1é 4: 1 vao cac
tii méi tai 100 g, sau dé thanh trung & 121°C trong

30 phut va cho vao t1 say dé sdy & 65°C dén kho
kiét, tao thanh chat mang.

Nhén mét sé'vi khuin

Nhan mat s6 cac dong vi khudn da tuyén chon
trong moi truomg Burk va NFB long tuong tmg véi

moi truomg phan 1ap trong diéu kién pH 6,5-7,2. U
vi khudn & diéu kién hao khi trong 48 - 72 gid
trong may lac véi toc do 120 vong/phut & 30°C.
Sau d6, kiém tra mat s6 vi khudn va diéu chinh vé
10® CFU/mL tuong duong véi OD 660 nm = 2,0
mg/L trén may do quang phdé UV-Vis Jasco 730,
tao thanh dich vi khun.

U méu

Vat liéu duoc hép tiét trung & 121°C trong 30
phut va sau do vat liéu duoc siy kho & 65°C. Sau
khi sdy kho, xac dinh 4m do bang phuong phap
say. Dé 11 ché pham & cac mitc 4m dé khac nhau
(&m do tr 40 - 70%) (Bang 1). Thém trude 50 mL vi
khuén vao cac tii 4, twong duong voi mat so vi
khuan 1a 0,33 x 10° CFU/g trong mdi tui, sau dé
thém luong nudc cat dé dat duoc muic 4m do can
thiét véi mat s6 vi khuan dong déu nhau.
Bang 1. Luong dung dich vi khuén c4n bd sung dé

dat 4m do can thiét
Luong chat | Luong dichvi | Yéucauim
mang (g) khuan (mL) do (%)
100 67 40
100 100 50
100 150 60
100 233 70
B¢ tri thi nghiém

Thi nghiém bé tri hoan toan ngau nhién, bao
gom 4 nghiém thitc, méi nghiém thic co6 3 lan lap
lai, méi lap lai 1a 1 tai ché phdm. Ché phidm 2 va 3
duoc thiét ké tuong tu (Bang 2).

Bang 2. Cac nghiém thitc cho 3 ché phdm chira vi khu4n néi sinh c6 dinh dam duwoc phan lap tir cay bap

Ché phim Am do (%) Vi khudn
40
) 50 + C6 dinh dam: AG-VR-B-07, AG-VR-B-17 va AG-VR-B-28
Ché phdm 1 .
60 +Tong hop 1AA: AG-VR-B-43
70
Ché phidm 2 40 + Co dinh dam: AG-NS-B-13, AG-NS-B-21 va AG-NS-B-48
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50 +Téng hop IAA: AG-NS-B-40
60
70

40
- + C6 dinh dam: AG-VR-B-07, AG-VR-B-17, AG-VR-B-28,
Ché phim 3 AG-NSB-13, AG-NS-B-21 via AG-NS-B-48

b6 + Téng hop IAA: AG-VR-B-43 vi AG-NS-B-40
70
Chivien o dii Ham luong phin tran? cac bon duoc xac dinh bing
phuong phap can khoi lugng.
Xac dinh ty 18 C/N, ham luong N, P, K, C va e+ sliens
Xir I so Iiéu

mat s6 vi khudn vao tuan thit 1, 2, 3,4, 5,6, 7va 8
sau khi 0. Str dung phan mém SPSS 16.0 so sanh khac
biét trung binh va phan tich phuong sai bang kiém

Cac chi tiéu phan tich: Ham luong dam téng
dinh Duncan.

s6 (%) duoc thuc hién theo phuong phap chung cat
Kjeldahl. Ham lugng 1an téng sé PO (%) duoc do 3. KET QUA NGHIEN CUU VA THAO LUAN
bing phuong phap so mau. Ham luong kali téng s6 3.1, Mat s8 vi khufn (MSVK) trong cic ché

K,0 (%) dugc do bang may hap thu nguyeén ti. phdm vi sinh chita vi khudn c6 dinh dam

Béng 3. Mat s6 vi khudn (10°CFU/g) trong 3 ché phdm chira vi khuin c6 dinh dam

. Theoi gian @ (tuan)
Ché phdm | Am do (%)
1 2 3 4 5 6 7 8
40 0,88¢ 1,07¢ 1,15¢ 1,24¢ 1,41¢ 1,75° 2,24 2,29¢
s 50 1,19° 1,44° 1,66° 1.7 1,86" 2,18° 2,21 2,25°
Ché pham
1 60 1,73 1,86* 2.21* 2,28 2,48 2.53° 2,69 2,88
70 1,250 1,517 1,86 2,38 2,46% 2,48 2,01 2,64°
40 1,30 1,64 1,98 2,12° 2,22 2,300 2,35 2.40°
g g 50 1,44° 1,73 1,89 1,92¢ 2,39 2,49° 2,60 2,63"
Ché pham
2 60 1,01¢ 1,88 1,96 21020 2,32 2,64* 2,85 3,13°
70 1,16° 1,65 1,87 2,307 2,35 2,637 2,91 3,03°
Ché phdm 40 1,23 1;74° 1,86" 1,99 2134 2,40°¢ 2,45¢ 2,507
3
50 1,25 2,04* 2,33 2,506 2,67° 2,72 2,78™ 2,88"
60 1,31 1,87° 2,42° 2,73 3,04* 3,25° 3,39° 3,417
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70 1,25 177" 225" 2,39 2:51° 2.56™ 2,89° 3,23°
Muic v nghia ché phdm 1 = * i o * * ns *
Mitre ¥ nghia ché phdm 2 % ns ns * ns % ns *
Mittc ¥ nghia ché phdm 3 ns o i ns * L i o
CV, % ché pham 1 2,82 3,89 13,2 6,58 6,48 3,48 144 3,29
CV, % ché pham 2 5,95 7,88 5,68 3,60 5,39 3,74 10,3 6,77
CV,% ché phiam 3 12,0 4,85 7,59 16,4 2,73 5,49 6,41 4,45

Ghi chu: Trong cdc ky tuir theo sau cdc s6 trung binh giong nhau thi khong co khic biét y nghia
thong ké, * khdc biét y nghia 5%, ns khéng co sirkhdc biét.

Bang 3 cho thay, tir tuan thir 1 dén tuan thi 6
sau 1, MSVK trong ché phidm 1 chita cac dong vi
khuin cé dinh dam va téng hop IAA khac biét co y
nghia thong ké 5%, dao dong 0,88 - 2,53 x 10°
CFU/g. Tuong tu, MSVK khac biét c6 y nghia
thong ke 5% & tuan thir 1, 4, 6 déi véi ché phdm 2
chtra cac dong vi khuén c6 dinh dam va tuan thi 2,
3, 5, 6, 7 trong ché phdm 3 chira cac dong vi khuin
¢6 dinh dam voi MSVK dao dong 1,01 - 2,64 va 1,74
-3,39x 10° CFU/g.

Tai thoi diém tuan thit 8 sau 0, ché phdm 1 co
MSVK khac biét co y nghia théng ké 5% gitta cac

muc dm dd, dao dong 2,25 - 2,88 x 10° CFU/g.
Trong d6, MSVK trong ché phdm 1 & mitc 4m do
40 va 50%, voi 2,29 va 2,25 x 10° CFU/g thidp hon
s0 voi mue 4m d6 60 va 70%, voi 2,88 va 2,64 x 10°
CFU/g, theo tha te. Tuong te, MSVK trong ché
pham 2 voi 4m do 40 va 50% (2,40 va 2,63 x 10°
CFU/g) thap hon so véi MSVK & diéu kién 4m do
60 va 70% (3,13 va 3,03 x 10° CFU/g). Két qua trén
cho thdy, & mirc 4m do 60% trong ché phdm 3 c6
MSVK cao nhit, véi 3,41 x 10° CFU/g (Bang 3).

3.2. Ham luong dam téng so trong cac ché
phdm vi sinh chtta vi khuén c6 dinh dam

Bang 4. Ham luong dam t6ng s6 (%) trong 3 ché phdm chira vi khuidn c6 dinh dam

. Théi gian @ (tuin)
Ché pham | Am do (%)
1 2 3 4 b 6 7 8
40 1,78 2,05 2,10 211° | 247° | 2,53¢ 3,14 3,40
Py 50 1,78 2,08 2,13 229" [ 267 | 2,78 | 3,15 3,39
Ché pham
1 60 1,83 2,00 2,15 2,67 | 2,89* | 3,10° 3,33 3,53
70 1,89 2,11 2,12 236" | 272 | 291 | 315 3,40
Ché pham 40 1,66° | 1,92 2,30 2,59 2,71 2,86 2,95 3,18
2
50 180> | 184" 1,86 2,67 2,72 2,79 3,03 3,27
60 1,91* | 1,84° 1,93 2,67 2,77 2,98 3,17 3,43
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70 1,84" | 2,08 | 2,23 2,37 2,50 2,79 3,06 3,31
40 1,82° | 2,04° | 2,36 | 2,49° | 2,63° | 2,66° | 2,99° | 3,23°
Ché phim o0 1,81 | 2,08 | 256° | 277 | 302° | 312¢ | 325 | 351°
3 60 1,95* | 2,32° | 2,80* | 3,71 | 3,79 | 3,95* | 4,24* | 4,48
70 191% | 247% | 277 | 299" | 352 | 369 | 3.8 | 435
Miic y nghia ché phdm 1 ns ns ns * * * ns ns
Miic y nghia ché phdm 2 N * ns ns ns ns ns ns
Mic y nghia ché phidm 3 * * * % * * * *
CV, % ché pham 1 2,91 2,25 6,24 1,88 4,65 4,65 3,79 7,56
CV, % ché phidm 2 1,94 3,72 7,31 7,39 5,50 4,11 3,34 5,15
CV,% ché phim 3 2,20 3,14 2,84 5,18 7,25 3,14 3,88 3,81

Ghi chii: Trong cdc ky tir theo sau cdc s6 trung binh giong nhau thi khong cé khdc biét y nghia
thong ké, * khdc biét y nghia 5%, ns khéng co sirkhdc biét.
tuong duong nhau gitra cac nghiém thitc trong ché
pham 2 voi 4 mirc am do 40, 50, 60 va 70%, vai ham
luong dao dong 1,86 - 3,43% (Bang 4).

Bang 4 cho thiy, ham luong N téng s6 trong
ché phiam 1 khac biét khong cé y nghia thong ké
gitta cac nghiém thic & tuin thwt 1, 2, 3, 7 va 8 sau

{1. Mit khac, tir tuan thi 4 dén tuan thit 6 sau a, véi
4am do 60% ham luong N téng s6 trong ché phdm 1
khac biét c6 y nghia théng ké 5% va dat cao nhat
3,10%.

Ham luong N téng so trong ché phidm 2 khac
biét ¢6 y nghia thong ké 5% & tuan thir 1 va thi 2
sau @, voi ham luong N téng so dao dong 1,66 -
2,08%. Sau tuan ké tiép sau 0, ham luong N téng s6

Ché pham 3 @ v6i 4 mic 4m do khac nhau cé
ham luong N téng s6 khac biét c6 y nghia thong
ké 5%, dao dong 1,81 - 4,48%. Trong 8 tuan khao sat
sau @, tuan thir 8 c6 ham luong N téng sé cao nhat
4,48% voi mirc Am do 60% co trong ché pham 3
(Bang 4).

3.3. Ham luong lan tdng s6 trong cac ché
pham vi sinh chira vi khuin cé dinh dam

Bang 5. Ham luong lan tdng s6 (%) trong ba ché phdm chita vi khudn ¢6 dinh dam

i Thoi gian 0 (tuan)
Ché phim | Amdo (%)
1 2 3 4 5 6 7 8
Ché phidm 40 0,21 0,24 0,28" 0,44* 0,49* 0,51 0,53 0,71°
1
50 0,23 0,24 0,29 0,34° 0,42° 0,51 0,55 0,79*
60 0,21 0,25 0,30° 0,43* 0,49* 0,51 0,53 0,78
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70 0,22 0,25 0,29" | 0,44* | 0,45™ 0,49 0,51 0,78
40 0,22 0,23 0,28" 0,43* 0,45 0,48 0,53 0,81
Chié phifm 50 0,21 0,24 0,27 0,447 0,47 0,49 0,51 0,81
4 60 0,22 0,25 0,31* 0,39" 0,47 0,49 0,51 0,77
70 0,21 0,24 0,317 0,41° 0,47 0,50 0,54 0,83
40 0,22 0,25 0,37° 0,45 0,48 0,50 0,57° | 0,82
Ché phim o0 0,22 0,24 0,407 0,43 0,46 0,49 0,52¢ 0,78
3 60 0,22 0,26 0,34¢ 0,43 0,45 0,48 0,50° | 0,86™
70 0,23 0,26 0,33¢ 0,41 0,45 0,49 0,69* 0,89
Mtic y nghia ché pham 1 ns ns * * * ns ns *
Miic vy nghia ché phdm 2 ns ns * * ns ns ns ns
Mitc y nghia ché pham 3 ns ns * ns ns ns * *
CV, % ché pham 1 4,62 4,45 2,42 4,72 5,83 1,98 3,13 3,74
CV, % ché phiam 2 8,29 3,97 4,85 3,39 7,00 3,72 4,18 6,56
CV,% ché phdm 3 4,69 4,85 2,78 4,32 5,04 2,50 2,43 3,83

Ghi chi: Trong cdc ky tir theo sau cdc s6 trung binh giong nhau thi khéng cé khéc biét y nghia
thong ké, * khic biét y nghia 5%, ns khong co sirkhdc biét.

Bang 5 cho thdy, ham luong P tong so khac
biét co v nghia thong ké 5% giita cac nghiém thiic
trong 3 ché phim vi sinh chita vi khuin ¢6 dinh
dam & tuan thit 3 sau @, voi ham luong P téng s6
dao dong 0,27 - 0,40% va dat cao nhat 0,40% trong
ché phdm 3 voi mic 4m do 50%. Mat khac, ham
luong P téng so khac biét cé v nghia thong ké 5%
giita ciac nghiém thitc trong ché phim 1 va 2 &
tuan thit 4 sau (. Bén canh d6, & tuan thit 5va 7
sau 1, ham lugng P téng s6 khac biét c6 v nghia
thong ke 5% trong ché phim 1 va 3, voi ham luong
P téng s6 dao dong 0,42 - 0,49% va 0,50 - 0,69%,
theo th tu. P6i voi tudn tht 8 sau G, ham hugng P
tong s6 khac biét c6 y nghia thong ké 5% giira cac
nghiém thitc trong ché phdm 1 va 3, dao dong 0,71
- 0,89%. Dong thoi, ham luong P téng so6 dat cao

nhat 0,89% trong ché pham 3 voi 4m do 70%. Trong
khi do6, ché phim 2 c6 ham luong P téng s6 tuong
duong gitta cac mirc 4m do, dao dong 0,77 - 0,83%.

3.4. Ham lugng cac bon tdng s6 trong cac ché
phédm vi sinh chtra vi khudn ¢d dinh dam

Tt tuan tha 1 dén tuan thit 7 sau @, ham luong
C téng s6 khac biét c6 y nghia thong ké 5% giita
cac nghiém thirc & ca 3 ché phdm chira vi khuén cé
dinh dam. Trong d6, ham lugng C téng s6 dat thap
nhat 29,4% C va cao nhat 51,8% C tuong tng & tuan
thit 7 sau 1 d6i voi ché phdm 3 & muc 4am do 70% va
& tuan thir 1 sau G déi voi ché phdm 1 voi 4m do
40%. Mat khac, tuan thi 5 sau @ ¢6 ham luong C
tong s6 & ché pham 1 khac biét khong co y nghia
thong ké gitta cac muic 4m do, dao dong 34,6 -
36,4% C (Bang 6).
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Bang 6. Ham luong céc bon téng s6 (%) trong 3 ché phdm chita vi Khudn ¢6 dinh dam

. Thoi gian G (tuin)
Ché phim | Am do (%)
1 2 3 4 5 6 i 8
40 51,8 48,1* 45,07 42.4* 37,3 36,4* 33,0° 27,6
Ché phdm 50 4920 46,7° 43,7° 41,8" 36,6 34,8 32 12 26,7
1
60 49,7° 46,3" 40,4¢ 3L 36,7 34,7° 30,4° 26,9
70 46,7° 43.4° 39,44 37,6° 36,6 34,6 30,7° 26,0
40 51,07 47,5° 44.5° 43,07 42,0° 38,07 35,9% 32,12
Ché phim 50 50,2%> | 46,5® 41,1° 39,2° 38,2° 36,4° 34,9 29,54
2
60 48,1° 46,4° 39,5° 38,3¢ 37,3° 35,0¢ 33,3¢ 31,2°
70 49,3° 45,1¢ 39,0° 38,6° 37,6° 35,5° 33,9 30,2¢
40 50,27 47,67 43,7 42,17 40,3? 36,8° 33,07 27,27
Ché phdm 50 48,7° 46,2° 40,6° 37,8° 36,7 34,5° 30,6 27,17
. 60 47,0° 44 5° 40,1° 35,6° 34,5° 32,6° 29,2° 25,4°
70 46,9° 43,9 39,7° 34,9¢ 33,8° 32,8° 29,4¢ 26,0°
Mtic v nghia ché pham 1 # * * ¥ ns * * %
Mittc v nghia ché pham 2 * * * * * L * %
Mittc v nghia ché pham 3 * i = N N . th i
CV, % ché pham 1 1,18 1,37 0,50 0,73 1,07 1,42 1,82 1,96
CV, % ché ph4dm 2 1,10 1,10 1,13 0,83 0,86 1,32 2,18 1,10
CV,% ché phdm 3 0,92 0,77 2,27 1,64 1,11 1,33 1,28 1,09

Ghi chii: Trong cdc ky tir theo sau cdc s6 trung binh giong nhau thi khéng co khic biét y nghia
thong ké, * khdc biét y nghia 5%, ns khéng co sirkhdc biét

Bang 6 cho thiy, & tudn thir 8 sau @, trong 3 thap hon so véi 7 tudn con lai. Trong do, ham
ché ph4m vi sinh, ham luong C téng so khac biét luwong C tong s6 trong ché phdm 1 va 3 tuong
co v nghia thong ké 5%, dao dong 25,4 - 32,1% Cva  duong nhau, dao dong 26,7 - 27,6% C va 26,0% C
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twong tmg & murc am do 40, 50 va 70%. Trong khi luong C téng so dat 25,4% C thap nhat déi voi ché
do, voi miec Am do 50% ché pham 2 co ham lugng  pham 3 voi mic am do 60%.

C'téng 80 thal? hom so voi ché ppam 1 vé\?, voi g1 a 3.5. Ty s6 C/N cila cac ché phdm vi sinh chira
tri 29,5, 26,7 va 27,1% C, theo thi tu. Ngoai ra, ham : 2 ;
vi khudn cé dinh dam

Bang 7. Ty s6 C/N ctia 3 ché phdm vi sinh chtra vi khuin ¢ dinh dam

. Thoi gian 1 (tuin)
Ché pham Am do (%)
1 2 3 4 5 6 7 8
40 29,1* 23.5° 214 20,17 15,22 14,4* 10,5* 8,15
50 2.7 225" 20,6 18,3 13.7° 12 5P 10,2* 7,93
Ché pham 1
60 272 23,2 18,9 140" 127 11,2¢ 9,16° 7,65
70 24,7¢ 20,6° 18,6 16,0¢ 13,5" 11,9% | 9,77 7,68
40 30,8° 24.7° 19,4 16,7 15,5 13,3° 12,2¢ 10,1
50 27,9 25.3° 221 14,7 14,1 13,1° 11,57 9,05
Ché phdm 2
60 25.2¢ 25,2 20,5 14,4 13,5 11,8 10,5¢ 9,14
70 26,7¢ 21,7° 177 16,4 15,1 12,8% | 11,1% 9,14
40 27,6° 2347 18,5° 16,9° 15,4% 13,8° 11,17 8,45"
50 26,9° 22.2° 15,8° 13,6 12,2 11,1° 9,45° 7,75°
Ché phdm 3
60 24,1° 19,2° 14,3° 9,634 9,12¢ 8,26° 6,89¢ 5,67¢
70 24,6 17,8° 14,3° 11,7¢ 9,67¢ 8,91° 7,69° 5,97°
Muic y nghia ché phdm 1 * * ns * * * * ns
Miic y nghia ché phdm 2 * * ns ns ns ¥ ¥ ns
Miic y nghia ché phdm 3 # * * * * ¥ ¥ *
CV, % ché phiam 1 3,39 2,64 6,15 1,97 4,86 4,26 4,21 8,43
CV., % ché phiam 2 1,66 4,25 7,80 7,65 5,08 4,46 3,76 5,31
CV,% ché phdm 3 2,11 3,28 5,32 4,49 6,56 4,10 3,98 5,17

Ghi chi: Trong cdc ky tir theo sau cédc s6 trung binh giong nhau thi khéng co khic biét y nghia
théng ké, * khdc biét y nghia 5 %, ns khong cé sur khac biét
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Bang 7 cho thay, tir tuan thir 1 dén tuan thir 6
sau 11, ché phdm 1 va 3 c6 ty s6 C/N khac biét co y
nghia thong ké 5% giita cac nghiém thirc, dao dong
11,1 - 29,1, ngoai trir ché phdm 1 & tuan thi 3 sau @
c6 ty s6 C/N tuong duong nhau. Tuong tu, ché
phdm 2 ¢6 ty s6 C/N khac biét c6 y nghia thong ké
5% & tuan thir 1, 2 va 6 sau (1 véi mizc 4am do 40, 50,
60 va 70%, dao dong 11,8 - 30,8. Vao tuan thit 7 sau
i, ca ba ché pham c6 ty s6 C/N khac biét co y
nghia théng ké 5% véi cac mirc 4m do 40, 50, 60 va
70%, dao dong 6,89 - 12,2. Trong do, ché phdm 1 va
2 voi diéu kién 4m do 40 va 50 c6 ty so C/N tuong
duong nhau, dao déng 10,2 - 12,2 va cao hon so voi
cac nghiém thitc & mic 4m do 60 va 70%, dao dong
9,16 - 11,1. Mit khac, ty s6 C/N trong ché pham 3
& muc dm do 60% 1a 6,89 thap hon so véi muic am
do 40, 50 va 70%, voi 11,1, 9,45 va 7,69, theo thi tw.
Vao tuan thit 8 sau 4, ché phdm 3 c¢6 ty s6 C/N
khac biét c6 vy nghia thong ke 5% giita cac mitc 4m
do, dao dong 5,67 - 8,45.

3.6. Thao luan

Am do 60% 1a phii hop san xudt ché phim vi
sinh v6i chat mang tir bip va tro trau chira cac
dong vi khuén co6 kha nang c6 dinh dam. Trong
d6, ché phidm 3 c6 mat so vi khuin cao nhat voi gia
trila 3,41 x 10°CFU/g (Bang 3). Trong qua trinh 11
san xuat ché pham vi sinh c4n luong nudc cao cho
tién trinh sinh trudng va phat trién caa vi sinh vat
[12]. Tuy nhién, 4dm ddé qua cao lam giam su
thoang khi dan dén sur van chuyén oxy trong chat
nén giam xudng [13].

Cac ché phidm chira nhimg dong vi khuan cé
dinh N noi sinh cay bap déu c6 kha nang tang
ham luong N va P téng s6 trong ché phdm & cac
muc 4m do khac nhau, dao dong 1,66 - 4,48% va
0,21 - 0,89% tir tuan thir 1 dén tuan thit 8 sau @
(Bang 4 va 5). Két qua nay phu hop voi nghién
ctru ciia Phibunwatthanawong va Riddech (2019)
[14], ham lwong N téng s6 tang dan theo thoi
gian 0 do hoat dong cta vi sinh vat c6 dinh dam
trong qua trinh @ ché phdm hiru co vi sinh dang
16ng. Pong thoi, sit dung chat nén 13 vat liéu hitu
co va bd sung vi sinh vat ¢6 dinh dam da phan
giai thanh cac dang dam dé déng hoéa giup cay
tréng dé hap thu [15].

Bang 6 cho thay, & 3 ché phdm chita cac dong
vi khudn néi sinh cé dinh N giam ham luong C
tong sé theo thoi gian tir tuan thir 1 dén tuan tha 8.
Ham luong C téng s6 co trong ché pham dao dong
25,4 - 51,8% C tir tuén thir 1 dén tuan thi 8. Daéi voi
4 mirc 4m d¢ duoc khao sat déu cho thay kha nang
phan gidi C & mac 4m do 70% la tot nhat va ché
phdm dat ham luong C téng s6 cao nhat la ché
phim 3. Theo Phibunwatthanawong va Riddech
(2019) [14], sau 30 ngay 0 ham luong C téng so
giam khi qua trinh @ hoan tit. Do trong qua trinh
4, vi sinh vat da st dung C dé tao ra ngudn ning
lugng va chit dinh dudng cho hoat dong séng
[16].

Ty s6 C/N la yéu t6 quan trong trong qua
trinh @ [17]. Sau 8 tudn 0, ty s6 C/N trong ca ba
ché phim c6 xu huong giam dan va dat thdp nhat
5,67 & ché phidm 3 voi am do 60% (Bang 7). Qua
do, pht hop vdi két qua cta Phibunwatthanawong
va Riddech (2019) [14], c6 ty s6 C/N thap hon 20
o ngay thit 30 trong @ ché phdm vi sinh dang 1ong.

4. KET LUAN

Ché phidm 3 (trén nén chat mang la than, la
bap: tro trau G theo ty 1é 4: 1 da kh tring va say
kho kiét) chtta cac dong vi khuin ¢d dinh dam va
tong hop IAA: AG-VR-B-07, AG-VR-B-17, AG-VR-B-
28, AG-NS-B-13, AG-NS-B-21, AG-NS-B-48, AG-VR-
B-43 va AG-NS-B-40 & diéu kién am do 60% duy tri
mat s6 vi khudn cao nhat dat 3,41 x 10°CFU/g sau
8 tuan 4. Ham luong dam, 1an va cac bon téng sé Ia
4,48, 0,86 va 25,4%, theo thi tu va ty s6 C/N la
5,67. Nhu vay, 4m d¢ 60% 1a phu hop nhat dai voi
quy trinh san xudt ché phdm vi khuén c6 dinh dam
néi sinh tir ré cay bap.
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DETERMINATION THE APPROPRIATE INCUBATING MOISTURE
FOR BIOFERTILIZERS CONTAINING NITROGEN - FIXING BACTERIAL ENDOPHYTES
ISOLATED FROM ROOTS OF HYBRID MAIZE

Ly Ngoc Thanh Xuan, Tran Chi Nhan,
Mai Chi Bao, Tran Minh Quoc, Nguyen Tuan Anh,
Nguyen Huynh Minh Anh, Nguyen Quoc Khuong

Summary

The current study was aimed to determine a moisture for raw material that is suitable to incubate
biofertilizers carrying strains of nitrogen-fixing bacterial endophytes which were isolated from
hybrid maize roots to provide nitrogen and phosphorus for crops. The experiment was conducted
in completely randomized blocks with 3 types of biofertilizers at four moisture levels. The
biofertilizer 1 containing nitrogen-fixing bacterial endophytes AG-VR-B-07, AG-VR-B-17, AG-VR-B-
28 and AG-VR-B-43 strains was incubated under different moistures, including (i) 40, (ii) 50, (iii)
60 and (iv) 70%; the same moisture conditions were applied to the biofertilizer 2 containing AG-
NS-B-13, AG-NS-B-21, AG-NS-B-48 and AG-NS-B-40 and the biofertilizer 3 containing AG-VR-B-07,
AG-VR-B-17, AG-VR-B-28, AG-NS-B-13, AG-NS-B-21, AG-NS-B-48, AG-VR-B-43 and AG-NS-B-40. In
the result, after 8 weeks of incubation, the biofertilizer 3 at 60% moisture remained the highest
bacterial density, with 3.41 x 106 CFU/g. The total nitrogen, phosphorus carbon contents, were
4.48%, 0.86% and 25.4% C, respectively, and the C/N ratio was 5.67. Thus, suitable moisture for
protocol of biofertilizer production having nitrogen-fixing bacterial endophytes from maize root is
60%

Keywords: Biofertilizers, moisture, hybrid maize, nitrogen - fixing bacterial endophyte.
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