TAP CHi KHOA HOC VA CONG NGHE NONG NGHIEP VIET NAM
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SUMMARY

Selection of microorganisms to treat rice straw rapidly getting biofertilizer

02 bacterial strains and 02 actinomyces were selected from 08 isolates that have highest activity of
cellulose decomposition. These strains will be used for production of microbial preparation. The
selected strains were assess optimum conditions for growth, development. Microbial preparation
was produced from mix of bacteria and actinomyces (VK2, VK3, XK3, XK5). The application of
microbial preparation contained microorganisms that have high activity of cellulose decomposition
not only shorten time of compost, improved the quality of mature compost as total of N, P, K level,
density of aerobic microorganisms is 7,4 x 108 CFU/g but also decrease environmental pollution
(bad smell and waste water from compost were less than control).
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I. DAT VAN DE

O Viét Nam cay laa 1a cy trong chinh,
san luong loa trung binh hang nam khoang
38,89 triéu tan lua (Tong cuc T hong ké ndm
2010). Trung binh mot tdn la cho ra 1,2
tAn rom ra kho, nhu vay voi san luong lua
hién nay, riéng lrong rom ra c6 thé thu gom
dugc khoang 46,67 tricu tin. O khu vuc
dong bang song Hong (PBSH), xur Iy rom
ra sau moi vu thu hoach lia van chua co
cach 1am hitu hiéu. O nhiéu tinh, thanh nhu:
Ha N¢i, Hung Yén, Nam Dinh, Nghé¢ An...
da xay ra cac hién tuong d6t dong hang loat
& bit ké thoi gian ndo, gy 6 nhidm moi
truong nghiém trong, anh huong dén cudc
séng, sinh hoat cua cac khu dan cu. Mat
khéc, cac loai phé phu pham nong nghiép
nhu rom ra chita mét lugng dinh dudng kha
16n, néu dugc tai sir dung lai s& rat co ich
cho cdy trong. Dinh dudng trong rom ra
trung binh chira khoang 0,6% N, 0,1% P,
0,1% S, 1,5% K, 5% Si va 40% C,...

(Ponnamperruma, 1984). Xt ly phu pham
nong nghiép bang phwong phap cong nghé
sinh hoc (CNSH) da dugc nghién ciru &
Viét Nam véi viéc st dung ca nguén vi
khuén, xa khuin va ndm soi. Tuy nhién
cong nghé chua on dinh, thoi gian xtr 1y con
dai. Vi vay, nghién ctru nay dat ra muc ti€u
tuyén chon cac ching vi sinh vat c6 hoat
tinh phén giai xenlulo cao dé xar 1y nhanh
rom ra, rut ngin qua trinh 0, nham han ché
ngudn sau bénh, tao ngudn phan bén hiru co
tr rom ra, bon tra lai cho rudng laa, gop
phan nang cao dinh dudng dét, giam thiéu 6
nhiém moi truong.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1. Vat liéu nghién clru

20 chung vi sinh vat (VSV) phan giai
xenlulo phan lap tr cAc miu phan boén hiru
co (compost), cac mau dat va rac thai xung
quanh Ha N§i; hoa chat va dung cu can
thiét st dung trong nudi cay va danh gia
hoat tinh phan gidi xenlulo ctia cac chung

' Vién Thd nhudng Néng héa; > Vién Lia ddng bang séng Ciru Long
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VSV; cac moéi truong Hans, Gauze,
Czapeck sur dung trong nudi cay VSV.

2. Phwong phap nghién ctru

- Kiém tra mat do vi sinh vat theo
phuong phap Koch.

- Xac dinh cac diéu kién sinh truéng,
phat trién caa VSV theo phuong phap VSV
thong dung.

- Xac dinh dinh tinh hoat tinh CMC-
aza (Williams, 1983).

- Xac dinh kha nang phan gidi
lignoxenluloza bang ty 1& giam trong hrong
cia mau thi nghiém so voi miu dbi ching.
Mau thi nghiém va ddi chig sau khi xir 1y
dugc rua sach, loai bd tap chat hoa tan va
sdy kho phan con lai chua phan hay duoc.
Ty 1¢ gidm trong luong cia mau thi nghiém
so véi mau dbi ching duoc tinh theo cong
thirc:

X(%) = Do "My 100
m,
Trong do: X: % d6 giam trong luong
cua mau thi nghiém; m¢ Trong luong kho

con lai cia mau thi nghiém; mo: Trong
lwong kho con lai ciia mau ddi ching.

- Phuong phap u xtt Iy rom ra: Rom ra
sau thu hoach dugc cét ngin khoang 10-15
cm, xu ly qua nudc voi trong trude khi 4;
sau d6 phdi tron véi ché pham vi sinh vat
3kg/tin co chat va phu gia. Céac chi tiéu
theo doi: Nhiét do, pH, bién dong quén thé
vi sinh vat trong ddng u, ty 1&6 C/N, P tong
s6, K téng s6.

III. KET QUA VA THAO LUAN

1. Tuyén chon cac ching vi sinh vat cé
hoat tinh phan giai xenlulo manh

Tir 20 chung VSV (vi khuan va xa
khuan) c6 kha nang phan giai xenlulo, phan
1ap tir caic mau phan bon hitu co (compost),
cac mau dat va rac thai xung quanh Ha Noi,
da tuyén chon dugc 8 chiing VSV cé hoat
tinh phan giai xenlulo manh nhat. Két qua
duogc tong hop trong bang 1 cho thiy hau
hét cac chung 1a xa khuén, chi c6 2/8 ching
1a vi khuan.

Bdng 1. Cdc ching vi sinh vt phan ldp, tuyén chon c6 hoat tinh phan gidi xenlulo cao

Ky hiéu . . | Khanang phan Ky higu , . . |Khanang phan
STT chl’m'g Nguon phan lap giai xenlulo |STT chl]n'g Nguon phéan lap | giai xenlulo
(D-d, mm) (D-d, mm)

1 XK1 D4t tréng rau mau 15 11 | XK22 | Ré&c thai (mau 0) 16

2 XK2 | Déttrdng rau mau 17 12 | XK26 | Réac thai (mau ) 16

3 XK3 | DAt tréng rau mau 25 13 | XK28 | Rac thai (m&u ) 15

4 XK4 | DAt tréng rau mau 22 14 | XK48 | Réac thai (mau 0) 22

5 XK5 | Déttrdng rau mau 30 15 | XK49 | R&c thai (méu 0) 28

6 XK6 Phan boén hiru co 15 16 XK54 Rac thai (G chin) 17

7 XK7 Phan boén hiru co 16 17 VK2 Rac thai (G chin) 31

8 XK9 Phan boén hiru co 20 18 VK3 R&c thai (mau ) 30

9 XK12 Phan boén hiru co 18 19 VK4 Rac thai (méu 0) 16

10 XK15 Phan boén hiru co 18 20 VK5 Rac thai (mau 0) 18

Danh gia kha nang phan giai rom ra cua
08 ching vi sinh vat tuyén chon bing viéc
xac dinh muc d6 giam trong lugong cia mau
rom ra dugc xur ly vi sinh vat phan giai

xenlulo, so v6i mau rom ra khéng bd sung
vi sinh vat sau thi nghiém. Két qua dugc the
hién ¢ bang 2.
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Bang 2. Ty 1é giam trong lwong rom trong binh 116 37 °C sau 7 ngay nhiém vi sinh vit
(20/5/2009 - 27/5/2009)

Mau u Ty Ié giam trong lwgng so v&i mau déi chirng (%)
XK3 10,2 +0,26

XK4 9,8+0,15

XK5 10,3+0,05

XK9 6,2+0,30

XK48 9,3+0,35

XK49 8,1+0,25

VK2 10,8 £ 0,20

VK3 12,3+0,32

Mau dbi chirng -

Két qua bang 2 cho thdy, bd sung céac
chung VSV da c6 hiéu qua lam giam khéi
lugng rom trong binh so vi miu khong bd
sung VSV. Trong s cic ching VSV bo
sung cac chung XK3, XK5, VK2, VK3 cho
két qua giam khdi lugng cao nhat. Pay l1a

cac ching tiém ning dé san xuat ché pham
vi sinh vét phan giai xenlulo.

Mot s6 dic diém sinh hoc cua céac
chang vi sinh vat tuyén chon nhu: Nhu cau
oxy, pH, nhiét d96... dugc thé hién trong
bang 3.

Bang 3. Dac diém sinh hoc cua cac chung vi sinh vat tuyén chon

Ky tliéu Nhu ciu Gram Piéu kién thich hop

chung oxy pH Nhiét dé (°C) | Méi trwong Néng dé NaCl (%)
VK2 + + 6,5-7,5 28 - 30 Hans 0,05-0,6
VK3 + + 6,5-7,5 28 - 30 Hans 0,05-0,6
XK3 + + 6,5-7,5 30-35 Gauze 0,05-0,6
XK5 + + 6,5-7,5 30-35 Gauze 0,05-0,6

Gauze I: Méi truong Gauze bo sung thém bot CMC

Qua bang 3 thdy rang, cac chung xa
khuén va vi khuan lya chon déu c6 nhu cau
oxy, phat trién tot trong diéu kién nhiét do
tir 28 - 35°C, Ia vi khuan Gram dwong, chiu
pH trong khoang tur 6,5 dén 7,5 nhung phat
trién tot nhat & pH = 7.

2. Lwa chon bé ching giéng vi sinh vat
san xuat ché pham phan giai xenlulo
Theo nhiéu nghién ctru cho thay, ché
phdm chira hdn hop chung VSV ¢6 hiéu
qua hon ché pham don ching. Tur cac két
qua danh gid hoat tinh phan giai xenlulo va
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muc do giam trong lugng cia mau rom ra
sau xur 1y vi sinh da chon ra dugc 2 chung
xa khuan XK3, XK5 va 2 ching vi khuan
VK2, VK3 1am ngudn vt liéu dé san xudt
ché pham. Tién hanh danh gia, xac dinh
dinh tinh tac dong tuong hé gilta cac chung
bang phuong phap cdy vach tiép xuc giita
cac ching VSV trén cung mdi truong dinh
dudng. Két qua cho thiy cac chung VSV
khong kim ham sy phat trién ctia nhau. Nhu
vy co thé st dung cac chung VSV trong
san xudt ché pham.
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Céc chung vi sinh vét tuyén chon tiép
tuc duoc danh gia kha nang tdn tai va hoat
tinh sinh hoc trong co chit hitu co (cam,
ngd, trau) & dang don 1é va hdn hop, dé
khang dinh kha nang sir dung hon hop 4
chang vi sinh vat tuyén chon dé san xuat
ché phiam. 2 chiung xa khuian XK3, XK5

va 2 ching vi khudn VK2, VK3 duoc
nhidm vao chat mang cam: Ngo: Trau ty 1&
2:1:1 v&i mat @6 10° - 10 CFU/ml. Mat
do té bao va hoat tinh sinh hoc cua cac
chung vi sinh vat duoc kiém tra sau 1 dén
4 tuan sau khi nhiém. Két qua thé hién
trong cac bang 4, 5.

Bdng 4. Mdt dé té bao cdc ching VSV khi nhiém vao chdt mang sau cdc thoi gian khéc nhau

L Mat d6 té bao (CFU/g) trong e 4A bA b £ oz .x R
Thoi gian ché pham nhidm hén hop Mét d6 te bao (CFU/g) trong ché pham nhiém don 1é
theo doi Z :
Vi khuan Xa khuan VK2 VK3 XK3 XK5
0 gior 2,1x101° 4,2x101° 1,5x10° 2,8x10° 1,0x101° 3,0x101°
1 tudn 2,8x10" 3,4x10"0 2,0x10° 1,7x108 3,6x10"° 2,9x10°
4 tudn 1,6x10"° 3,7x10" 1,1x10° 3,4x10° 2,4x10"° 2,8x101°

Bang 5. Hoat tinh cdc ching VSV khi nhiém vdo chdt mang sau cdc thoi gian khdc nhau

Thai aian th Kich thwéc vong phan giai Kich thwérc vong phan giai xenlulo: D-d (mm)
olgiantheo | enlulo: D-d (mm) cta hdn hop cta don ching VSV
doi p
chang VSV VK2 VK3 XK3 XK5
0 gi& - 31 30 25 30
1 tudn 67 31 30 25 30
4 tuan 60 27 27 25 29

(-): Khong kiém tra

Két qua bang 4, 5 cho thay, mat do té
bao cac chung vi khudn va xa khuan trong
chit mang nhiém hdn hop sau 4 tuin dat
10" CFU/ml. Nhin chung khéng thay dbi
nhiéu so v6i nhiém don chung. Tuy nhién,
hoat tinh phan giai xenlulo cta cac chung vi
khuan va xa khuan trong ché pham hén hop
ting manh gap d6i so v&i hoat tinh cua cac
ching trong ché phdm nhiém don 1¢, cy thé
sau 4 tuan nhiém cac chung vi sinh vét vao
chat mang, duong kinh vong phan giai
xenlulo do dugc trong ché pham hdn hop
dat 60 cm, trong khi d6 trong cc ché phim
nhiém don chung dat 27 cm (nhiém VK2),
27 cm (VK3), 25 cm (XK3), 29 cm (XKS).

3. Hiéu qua cta ché pham vi sinh vat

Rom khé dugce cén cho vao thung nhua
(5kg/thung), xir Iy qua nudc voi trong trudc
khi 0, tron déu ché pham VSV phan giai
xenlulo chira hon hop 4 chung VK2, VK3,
XK3, XK5 voi rom, liéu lwong 3 kg/tdn
rom. Tudi nude dam bao d6 am tir 45 -
50%, sau d6 day kin. Thoi gian dao rom lan
1 sau 1 tudn a, 14n 2 sau 3 tudn G. Trudc va
trong qua trinh 0 1, 2, 3, 4 tuan liy mau dé
phan tich chi tiéu nhiét do, pH, chit hitu co
(%), N, P, K tong s, C/N, mat do té bao vi
sinh vat.
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Bdng 6. S thay doi nhiét do, pH va bién dong A4 hzeu khi phdn giai xenlulo
trong dong 1 sau 28 ngay xir Iy ché pham

Mat do VsV hiéu Mat dd vi khuan hiéu Mat d6 xa khuan khuan
Ngay Nhiét do pH khi tong s6 (cfulg | khi phan giai xenlulo hiéu khi phan giai xenlulo
x108) (cfulg x106) (cfu/g x106)
0 31,0 7,5 20 18 16
2 44,5 7,5 21 20 25
7 39,0 8,7 54 44 59
14 35,5 8,3 96 70 82
21 32,5 8,3 79 68 70
28 30,7 7,0 74 63 76

Ket qua bang 6 cho thiy rang, nhigt do
ctia bé 0 ting dan 1én sau khi 0, dat cao nhat
vao ngay thi 2 dén ngay thir 7 (sau 2 ngay
nhi¢t do dat 44,5 °C), sau do giam dan, thip
nhét vao tuan thu tu sau 0. Bién dong nhiét
do trong qua trinh u ciing chung to céc
chung vi khudn va xa khuan da s dung co
chat trong dong U nhu mot nguon dinh
duong va qua trinh phan giai cac hop chat
giau xenlulo nay da giai phong luong nhiét
I6n ra moi truong xung quanh, nhi¢t do
tang cao nhat trong qua trinh G chi dat
44.5°C c6 thé do khoi hrong co chit u qua
nho 5 kg/thung u. Nhi¢t do tang cao trong

khoang 45 0C - 55 °C hau hét céc vi sinh vat
gy bénh bi ti€u diét. pH cua dong u ciling
tang dan theo huo*ng kiém sau U, sau mot
thoi gian pH lai c6 xu thé hoi giam. Sau u 1
tuan pH dat 8,7; sau 2- 3 tuan pH lai co xu
thé hoi giam, thap hon dat 8,3 va sau 4 tuan
pH do dugc 1a 7,0. Thoi gian 4 ¢6 mat do
VSV hiéu khi nhiéu nhat 13 sau 14 ngay
(dat 96 x 108 cfu/g). Trong dbng 1, mat do
vi khuan va xa khuan tang 1én rd rét sau u,
didu nay chimg t0 rang cac yeu t0 dinh
dudng va diéu kién trong ddng u rat phu
hop cho su sinh truong va phat trién cia
cac ching vi khuin va xa khuén.

Bang 7. Mot so chi tiéu hoa hoc co chat rom rg sau 4 tudn xu Iy u ché pham vi sinh

Chi tiéu hoéa hoc
T Cong thire
2 C% XN % XP% X K% C/N
1 Déi chirng 33,38 1,08 0,36 1,61 30,91
2 Thi nghiém 25,40 1,33 0,46 1,18 19,10
3 CV% 1,90 7,00 7,20 7,70 7,40
4 LSD 0.05 1,18 0,18 0,76 0,30 3,84

QU?. két gué bang Z cho théy ham lugng
N, P tong s0 trong mau u c6 bd sung ché
pham VSV cao hon so voi mau 0 nho VSV
tu nhién (d6i chung) ham luong C, K tong so
lai thap hon so v6i miu d6i chimg. Sau 4 tudn

11 cc cong thirc bd sung che pham vi sinh, ty
1& C/N dat 19,10 (theo nhiéu tai liéu ty 1& C/N
nhu viy dam bao phan u chin [4, 5]) trong khi
cong thue dbi chung ty 1€ C/N van cao, phin
U chua chin, can tiép tuc 0.

Bdng 8. Mgt s6 chi tiéu so sanh giita viéc 1 nho VSV ti nhién va it nho bé sung VSV

2 ia bong u
Chi tiéu VSV tw nhién B6 sung ché pham
Thoi gian U trung binh 60 ngay 28 ngay
MUi - nwéc rac chay ra hoi lau, nhiéu it hon nhiéu
Ty 1& gidm chiéu cao déng G (%) 20 50
D6 mém rom 0 Soi khé, ctrng hon Soi m&m, man nhanh hon
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Nhu vay, ngoai cac diéu kién nhiét do,
d6 am, do thong khi thich hop thi viéc bd
sung thém mot bo gidng VSV hdn hop vao
bé U la v6 cung hitu ich. Piéu nay da rat
ngin thoi gian 4, ndng cao chit luong phan
thanh pham, giam 6 nhiém méi truong.

IV. KET LUAN

- Tu 8 chung VSV c¢6 hoat tinh phan
giai xenlulo manh nhét da chon ra duogc 2
chung vi khuan VK2, VK3 va 2 ching xa
khuan XK3, XK5 lam ngudn vat liéu dé san
xuét ché pham.

- Ché phém vi sinh vat d3 duogc san
xudt tr hdn hop chung vi khuin va xa
khudn (XK3, XK5, VK2, VK3).

- B6 sung ché pham vi sinh vao dbng u
xir Iy rom ra khong nhing rat ngan duoc
thoi gian 1 so v&i U ty nhién khong b sung
vi sinh vat, ning cao chat luong phan thanh
phim nhu ham lugng N,P.K tong sd, mat
d6 VSV tong sb, xa khudn phan giai
xenlulo cao hon miu d6i ching ma con
giam thiéu duoc 6 nhiém méi truong (mui
va nudc ri rac it hon).
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Ngw&i phan bién:
TS. Nguyén Van Viéet

NGHIEN CU’'U CHE BIEN PHAN HO’U CO VI SINH TU’ VO CA PHE

Trinh Cong Tu"!
SUMMARY

To process microorganism compost from coffee husk

The data of analysis indicated that coffee husk contained 27.3 - 28.8% OC, 1.94 - 2.02% N, 0.18 -
0.21% P20s, more 3% K20 and some micro elements. The processed experiment of coffee husk
was implemented at Dak Lak province in 2008, consisted of treatments of coffee husk; coffee husk
with compost 1 (Tricoderma sp, Streptomyces owasiensis); and coffee husk with compost 2
(Saccharomyces cerevisiae, Bacillus subtilis, Streptomyces thermocoprophilus). The results
showed that composting coffee husk with microorganism groups reduced in acidity, OC content
and C/N ratio of materials, in comparison with control (pHn2o form 4.8 up to 5.2 - 5.6; OC from
28.4% down to 21.3% - 22.8%; C/N ratio from 15.3 down to 11.0 - 11.3).

Keywords: Microorganism compost, coffee husk, Dak Lak.
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