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VI SINH VAT PHAN GIAI CELLULOSE MANH
TRONG SAN XUAT PHAN HUU CO TU PHE PHU PHAM
NONG NGHIEP VA ANH HUONG CUA CHUNG POI VOI
GIONG LAC L14 TAI HUONG TRA, THUA THIEN HUE

Nguyén Thi Thu Thiy*, Nguyén Tién Long
Truong Dai hoc Nong Lam, Pai hoc Hu€, 102 Phuing Hung, Hu€, Viét Nam

Tém tat: Trong nghién ctru nay, ching t6i da tuyén chon duoc chting xa khudn 22TH va vi khudn NH1 c6
kha nang phan giai cellulose manh. Ti€p dén, 2 chung vi sinh vat nay dwgc phdi tron voi chat mang la
cam gao va bot bip theo ty 1& 1:3 véi 50 ml nuéc cit thanh trung cho 1 kg. U phan hitu co tir
phé& phu pham néng nghiép véi hon hop trén va so sanh chat luong phéan bén, kha ndng phan giai
cellulose véi cong thiec khéng b8 sung hén hop vi sinh vét (miu déi ching). Két qua cho thdy u
phé& phu phdm néng nghiép véi hai chung vi sinh vat tuyén chon cho ham luong cellulose giam 55,87 %
so voi d6i ching va ham luwong dam, 1an, kali tong s6 déu tdng hon so véi d6i ching. Thit nghiém anh
hwong cta cac liéu lwgng phan u khac nhau dén gidng lac L14 tai thi x4 Huong Tra, tinh Thtra Thién Hué&
cho thay bén 8 hodc 9 tan phan hitu co u/ha cb anh huong tot nhét dén sinh trueong, phét trién va nang
sudt thuce thu cua gidng lac L14. Phéan tich di truyén phén tit cho thdy chiung xa khudn 22TH d6ng hinh
100 % v6i loai Streptomyces olivochromogenes va chung vi khudn NH1 déng hinh 99 % véi loai Bacillus

amyloliquefaciens.

Tt khoa: cellulose, phan hitu co, ph€ phu pham nong nghiép, gidng lac L14

1  Datvan dé

Hién nay, van dé 6 nhiém & ving ndng thon dang ¢ mitc dang bdo dong, khong chi tir
viéc st dung tran lan thudc bao vé thuc vat, phan bon héa hoc ma con mét phan anh huong
khong nho tir viéc st dung phé phu phdm noéng nghiép chua hgp ly. Sau mua thu hoach, hau
hét phu pham tir rom ra, ré, than cay... thwong bi vt lai hodc dot trén dong rudng gay 6 nhiém
mdi treong tram trong. O khia canh mdi treong, phé phu pham nong nghiép 1a mdt ngudn tai
nguyén. Viéc sit dung phé phu pham noéng nghiép lam phan hiu co la giai phap tdi wu hién
nay vi vita giam chat thai lai vira tdn dung dé€ lam phan hitu co cung cip dinh dudng cho cay
trong [11].

Viéc xt Iy phé phu phdm néng nghiép bang cong nghé vi sinh, déc biét st dung cac
enzyme cellulase, peroxidase ngoai bao tit vi sinh vat dem lai rat nhiéu loi ich [10]. Cac loai vi

sinh vat nay déu cé san trong tw nhién ma sd lwong rat phong phti [3]. Chiing thudc nhém ndm
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so0i, xa khudn, vi khuan va trong mot sd treong hop con thdy ca ndm men cling tham gia qua
trinh phan giai nay. Cac nha khoa hoc trén thé gidi va ¢ Viét Nam da nghién cttu tuyén chon
duoc nhiéu loai vi sinh vat c6 kha nang phan giai xenlulo manh nham tng dung trong phan
htly phé phu phdm ndng 1lam nghiép thanh phan hitu co tra lai cho dat [1]; [9]; [7].

Nhu vay, viéc nghién cttu tuyén chon cac vi sinh vat c6 kha nang phan giai phé phu
phadm nodng nghiép lam co chat d€ san xudt phan hitu co sé dem lai nhiéu loi ich. Mot mat, vira
giam 6 nhiém mdi truong nong thon, giam phat thai khi nha kinh; mét khac, cung cdp nguodn
dinh dudng thiét yéu cho cay trong. Do d¢ viéc tién hanh nghién cttu tuyén chon cac chung vi
sinh vat phéan giai cellulose manh d€ san xudt phan hitu co vi sinh tit phé phu phdm nong
nghiép va nghién cttu anh huong ctia chiing ddi véi giong lac L14 la can thiét va ¢ y nghia

quan trong.

2 Vatliéu va phuong phap

2.1 Vat liéu

— 2 chiing ndm 16XC, 2 chung xa khuan 17TH va 22TH, 1 chung vi khuan NH1 da tuyén
chon va bao quan tai Khoa Nong hoc, Truong Dai hoc Nong lam, Pai hoc Hué.

— Phé thai nong nghiép bao gom: Rom ra sau khi thu hoach, beo tay, than ngo6, lac dau.
Trong d6 rom ra, than ngo, lac, dau duoc thu & cac h nong dan va beo tay duoc thu & cac ao hd

tai Hwong Tra, Thira Thién Hué.

— Gidng lac L14: do trung tdm Nghién ctru va Phét trién Dau d6 - Vién Cay luong thuc va
Cay thuc pham chon loc.

22  Phwong phap
Xac dinh kha niang phan giai cellulose ctia cic chung ndm, xa khudn va vi khuan

Kha nang phan giai cellulose ctia cdc chung vi sinh vat duoc xac dinh bang phuong phap
khuéch tan enzyme cellulaze trén moi treong thach dia (agar, CMC), nhu¢m dung dich Congo
do va do duong kinh vong phan giai [12]; [4].

U phé phu phim néng nghiép c6 sit cc chung vi sinh vt tuyén chon
— Nguyén liéu phé phu phdm bao gom 200 kg rom ra, phé thai sau trong nam; 120 kg beo
tay; 80 kg than cay ngo, dau, lac.

— Tao hdn hop vi sinh vat: tién hanh cay xa khuan 22TH va vi khuan NH1 vao chdt mang

1a cam gao va bot bap (ty 1& 3:1) v6i 50 ml nudc cat vo trung cho 1 kg. Tién hanh nudi & nhiét do
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phong thi nghiém (28+ 2°C) va sau 7 ngay dém s6 luwgong bao tw; két qua thu dwgc la: 5,06x108
CFU/g, phut hop véi tiéu chuan vé ché phdm vi sinh (>108 CFU/g) [6].

Bang 1. Cong thttc thi nghiém t phan hitu co

Khéilugng phé  Thanh phin vi sinh vat phan giai

A 7 2 A ~ o AN 0
Cong thirc phu pham (kg) cellulose Ty 1€ cdy giong (%)
I (Ddi ching) 200 Khong bd sung vi sinh vt 0
I 200 B0 sung cac chung xa khuan 22TH va 5

vi khuan NH1

— Thi nghiém @ phan hitu co gom 2 céng thitc (Bang 1). U hdn hop trén nén xi méng, tron
déu 200 kg nguyén liéu u + 0,4 kg voi va 0,5 kg supe lan, u trong 7 ngay, sau d6 tron déu véi
hén hop vi sinh vat, nén cht, xép thanh d6ng cao 70 cm, phu kin bat. Thoi gian a: 30 ngay [5].

- Sau 30 ngay u danh gia ham lwgng dam tong s6 (N %) theo TCVN6498:1999, lan tong s&
(P205 %) theo TCVN 8940:2011; kali tong s6 (K2O %) theo TCVN 8660:2011 va ham luong
cellulose ctia cong thikc G cé b6 sung hdn hop vi sinh vat so véi d6i chimg (khdng bd sung vi

sinh vat) d€ danh gia hiéu qua ctia hon hop vi sinh vat.

Dinh danh vi sinh vat tuyén chon

Dinh danh bang phuong phap giai trinh tu doan gen ma héa 16S rRNA cta vi khuan
NH1 va xa khudn 22TH theo phuwong phap cua Sanger va cs, 1977 [8] st dung may doc trinh tu
te dong ABI PRISM 3100 Avant Data Collection v1.0 va Sequence Analysis. Trinh tu ctia doan
gene ma hda 16S rRNA cua mau duoc so sanh véi cac doan gene ma hda 165 rRNA da duoc

cong bd trén Blast Search. St dung phan mém Clustal X, Bioedit d€ phan loai chung vi sinh vat.
Pénh gia anh hwéng cua liéu lwgng phéin hitu co vi sinh tao ra dén sinh truéng, phat trién
va nang suat giong lac L14

Thoi gian thiec hién thi nghiém: vy lac Xuan 2017 (12/1-20/5/2017)

Mat d¢ gieo trong: 33 cay/m2

Thi nghiém goém 5 cong thitc dugc bé tri theo khoi hoan toan ngéu nhién véi 3 [an nhic
lai. Dién tich 6 thi nghiém la 10 m?, liwong phan bén nhw trong Bang 2.

Cac chi tiéu theo doi:

— Chi tiéu sinh truwong, phat trién va nang sudt: Theo Quy chudn ky thudt quoc gia vé
khao nghiém gid tri canh tac va st dung cta giong lac (QCVN 01-57:2011/BNNPTNT).

— Chi tiéu vé tinh chat hoa hoc dat: Mau dat duwoc 18y & tang 0-20 cm trude va sau thi

nghiém duoc phoi khd trong khong khi va phan tich cac chi tiéu sau: pHka bang phuong phap
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pH mét. Ham luong cac bon hitu co (OC %) theo TCVN 8941:2011; nito tong s6 theo TCVN
6498:1999; phdt pho tong s6 (P20s %) theo TCVN 8940:2011; kali tong s6 (K:0) theo TCVN
8660:2011.

— Hiéu qua kinh té: Lai thuan = Téng thu — Tong chi; VCR = Téng thu tdng do st dung

phén bon hitu co / tdng chi tang do st dung phan hitu co.

Bang 2. Cong thitc phan boén trong thi nghiém

Cong thirc thi nghiém Luwong phan bon cho 1 ha

CT1 (d6i chiing) = Nén 30 kg N + 60 kg P20Os+ 60 kg K20 +400 kg voi
CT2 8 tan phan chudng + Nén

CT3 7 tan phan u phé& phu pham + Nén

CT4 8 tan phan u phé& phu pham + Nén

CT5 9 tdn phan u phé phu phdm + Nén

Xw 1y s6 lidu

S6 liéu duoc xtt ly bang phan mén Excel 2007 va Statistix 10.0.

3 K&t qua va thao luan
3.1 Tuyén chon va dinh danh cic ching vi sinh vat phén giai cellulose manh
Tuyén chon cac ching vi sinh vat c6 hoat tinh phan giai cellulose

Bang 3 cho thdy duong kinh vong phan giai cua chiung ndm dat 21 mm, ctia 2 ching xa
khuan lan lwgt dat 22,6 mm va 24,3 mm va cta ching vi khuan dat 22,8 mm. So sanh duong
kinh vong phan giai cua cac dich chiét enzyme tir chung ndm mdc 16 XC, 2 chung xa khuan
17TH va 22TH va 1 chiang vi khuan NH1 cho thay ching xa khudn 22TH va chung vi khuan
NH1 c6 hoat luc manh hon (Hinh 1) nén ching t6i chon hai chung nay cho cac thi nghiém tiép
theo.

Bang 3. Puong kinh vong phén giai cellulose ctia cac chung vi sinh vat tuyén chon

Chung vi sinh vat Ky hiéu Duwong kinh vong phan giai D — d (mm)
Nam mdc 16XC 21,02+£0,2
Xa khuédn 22TH 24,3+ 0,1
Xa khuédn 17TH 22,6+0,1
Vi khuén NH1 22,8°+0,2

Ghi chii: a, b, c chi ra cac cong thirc c6 cung ky tu trong cung mot cot khong co sw sai khac tai murc c6 y
nghia 0,05
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Hinh 1. Puong kinh vong phén giai cellulose ctia 2 chiing vi sinh vat duoc tuyén chon (a. chung vi khuan
NH1; b. chung xa khuén 22TH)

Péanh gia kha ning chuyén hda phé phu phim nong nghiép cta cic chiung vi sinh vat
tuyén chon va dinh danh loai

Panh gia kha ning chuyén hoa phé phu phim nong nghiép cta cac chung vi sinh vit
tuyén chon

D€ tim hiéu kha nang phan giai phé phu phdm néng nghiép giau cellulose ctia 2 ching
vi sinh vat tuyén chon, ching toi tién hanh thi nghiém 0 cdc phé€ phu pham néng nghiép véi
ché pham vi sinh vat gom chiung xa khuan 22TH va vi khudn NH1 ¢ diéu kién tw nhién trong
30 ngay. Mot s6 chi tiéu duoc ching t6i theo doi va cd két qua trinh bay ¢ Bang 4.

Bang 4. Anh huong ctia ché phdm vi sinh vat dén kha niang phan giai cellulose va chat luong khdi t

Ham lugng cellulose (%) Chit lwgng phén bén (%)
Cong thirc - - - - - - -
Bat daua Két thiic & N tong s6 P20s tong sd K20 tong s6
CT1 (d/c) 14,52 11,22 0,83 0,36 0,63
CT2 14,52 4,8v 1,22 0,45 0,76

Ghi chii: a, b chi ra cac cong thite c6 cling ky tur trong cuing mot ot khong cd si sai khac tai mitc c6 y nghia
0,05

Bang 4 cho thay trudc khi bd sung ché phdm vi sinh vat tuyén chon thi cdc cdng thirc
thi nghiém c6 ham luong cellulose twong duong nhau. Khi két thiic u, & ca 2 cong thirc, ham
luong cellulose giam xudng nhung cd su chénh léch rat 16n. Nhu vay, trong qua trinh t phan,
vi sinh vat c6 s&n trong rom ra va duoc bd sung thém da phan huay cellulose 1am cho ham lwgng
cellulose giam dang k&, ham luwong cellulose sau u giam manh so véi d6i ching (giam 55,87 %
so véi doi ching). Diéu nay phan anh kha ndng phan giai cac hop chat hitu co kho tiéu rat t6t

cuia cac chung vi sinh véat tuyén chon.
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Pam, 1an, kali la cdc nguyén t6 dinh dudng can thiét va quyét dinh nang suét cua cay
trong. Xac dinh ham lwong dam, 1an, kali tong s6 trong phan hitu co d€ xem xét kha ndng cung
cap N, P, K tir trong phén, 1am co s& b sung luong phan bén hoa hoc cho cay. Két qua ¢ Bang 2
cho thady ham luong dam, 1an, kali tong s& & cong thirc b6 sung ché€ phdm vi sinh vat tuyén chon
déu tang lén va cao hon so voéi cong thic khong bd sung vi sinh vat. So véi mot s6 két qua
nghién ctru vé chit luong cua phan hitu co vi sinh  tit phu pham néng nghiép thi ham luwong
dam, 1an, kali tong s0 trong dong u cua chung t6i twong duwong hodc cao hon mét sd nghién ctru
Khac [10]; [5].

DPinh danh céc loai vi sinh vat tuyén chon

Dé€ xac dinh chinh xac tén loai ctia 2 chung vi sinh vat tuyén chon, chung toi dinh danh
dua trén trinh tw gen 16S rRNA cta vi khudn NH1 va xa khudn 22TH. Két qua giai trinh tu gen
16S rRNA duoc so sanh véi cac trinh ty gen da cong bd trén Genbank cho két qua ¢ Bang 5.

Bang 5. M6i quan hé di truyén ctia cac chuing VSV phan giai cellulose

Chiéu dai trinh ty so Mitec d) tuong

Chung VSV sanh (nu) Chung VSV dong hinh dong (%)
NH1 531 Bacillus amyloliquefaciens 99
22TH 464 Streptomyces olivochromogenes 100
Bang 6. Trinh tw doan gen 16S rRNA ctia chiing vi khuan NH1
Query 4  GGAGAGTTITGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCG 63

Sbjct 7 GGAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGA 66

Query 64 GCGGACAGATGGGAGCTTGCTCCCTGATGTTAGCGGCGGACGGGTGAGTAACACGTGGGT 123
Sbjct 67  GCGGACAGATGGGAGCTTGCTCCCTGATGTTAGCGGCGGACGGGTGAGTAACACGTGGGT 126
Query 124 AACCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGGGCTAATACCGGATGGTTGTCT 183
Sbjct 127  AACCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGGGCTAATACCGGATGGTTGTCT 186
Query 184 GAACCGCATGGTTCAGACATAAAAGGTGGCTTCGGCTACCACTTACAGATGGACCCGCGG 243
Sbjct 187  GGACCGCATGGTTCAGACATAAAAGGTGGCTTCGGCTACCACTTACAGATGGACCCGCGG 246
Query 244 CGCATTAGCTAGITGGTGAGGTAACGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAG 303
Sbjct 247 CGCATTAGCTAGTITGGTGAGGTAACGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAG 306
Query 304 AGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTA 363
Sbjct 307  AGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTA 366
Query 364 GGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGIT 423
Sbjct 367 GGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGIT 426
Query 424 TTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTGCCGTTCAAATAGGGCGGCACC 483
Sbjct 427 TTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTGCCGTTCAAATAGGGCGGCACC 486
Query 484 TTGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCG 534
Sbjct 487 TTGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCG 537

Bang 7. Trinh ty doan gen 165 rRNA ctia chung 22TH

Query 10 ACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGATGAACCTCCTTCGGGAGGG 69
Sbjct 1 ACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGATGAACCTCCTTCGGGAGGG 60
Query 70 GATTAGTGGCGAACGGGTGAGTAACACGTGGGCAATCTGCCCTTCACTCTGGGACAAGCC 129
Sbjct 61  GATTAGTGGCGAACGGGTGAGTAACACGTGGGCAATCTGCCCTTCACTCTGGGACAAGCC 120
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Query 130 CTGGAAACGGGGTCTAATACCGGATACGAGCCTCCAAGGCATCTTGGAGGTTGGAAAGCT 189
Sbjct 121 CTGGAAACGGGGTCTAATACCGGATACGAGCCTCCAAGGCATCTTGGAGGTTGGAAAGCT 180
Query 190 CCGGCGGTGAAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGAGGTAACGGCTCACCAA 249
Sbjct 181 CCGGCGGTGAAGGATGAGCCCGCGGCCTATCAGCTTGTTGGTGAGGTAACGGCTCACCAA 240
Query 250 GGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCC 309
Sbjct 241 GGCGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCC 300
Query 310 CAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAG 369
Sbjct 301 CAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAG 360
Query 370 CGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTTTCAGCAGGGAAGAAGC 429
Sbjct 361 CGACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTITCAGCAGGGAAGAAGC 420
Query 430 GAGAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGC 473
Sbjct 421 GAGAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGC 464

Két qua phan tich trinh tw gen 16S rRNA ctia chung vi khudn NH1 teong dong 99 % véi
trinh ti doan gen 165 rRNA cua véi chung Bacillus amyloliquefaciens (nucleotid khong twong
dong duoc boi do trong Bang 6). Chung NH1 dwoc xép vao chi Bacillus, loai amyloliquefaciens.
Két qua phan tich trinh tu doan gen 16S rRNA ctia ching 22TH la twong dong 100 % voi trinh
tw doan gen 16S rRNA cua chang Streptomyces olivochromogene (Bang 7). Chung 22TH duoc xép

vao chi Streptomyces, loai olivochromogenes.

3.2 Kha ning st dung phé phu pham nong nghiép xit Iy bang ché phdm vi sinh vat lam
phan boén cho lac

Anh huéng caa liéu lwgng phan hitu co &t dén chiéu cao than chinh ciia ciy lac qua cac thoi
ky

Chiéu cao cta cay lac ¢ cac cong thirc tang dan theo sy sinh trudng va phat trién cua cay
va dat 16n nhat vao thoi ky thu hoach. O cting mdt thoi ky sinh triedng, cdc cdng thikc c6 luong

phén bén khac nhau thi chiéu cao cay lac c6 su khac nhau (Bang 8).

O thoi ky phan canh, chiéu cao cay lac dao dong tir 4,54 cm dén 5,25 cm. Trong d6, cao
nhét la 2 cong thic 4 va 5 (bon véi 8 va 9 tan phan hitu co 1) ¢d chiéu cao than chinh cao nhat
va cong thitc c6 chiéu cao cdy thap nhat la CT1 (4,54 cm).

O thoi ky két thtic hoa chiéu cao cdy gifta cic cong thirc bién dong tir 24,3 cm dén
28,31 cm. Chiéu cao cay cao nhét la CT4 va CT5 (27,57 cm va 28,31 cm). Trong khi d6 cong thic
3 ¢6 chiéu cao cay twong duong cong thirc d6i chiing va thdp hon tdt ca cac cong thirc con lai
v6i sai khac cé y nghia thong keé.

bén giai doan thu hoach, chiéu cao cay ctia hau hét cac cong thirc sit dung phan hiru co t
twong dwong nhau va tuong dwong véi cdng thic boén phan chudng. Chi riéng CT3
(b6n 7 tan phan /ha) cho chiéu cao than chinh thap hon cac cong thikc con lai.
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Bang 8. Anh huong ctia phan hitu co it dén chiéu cao than chinh ctia cay lac trong vu Xuén 2017 (cm)

Cong thirc Bat d‘?uz :??phim canh Bat d4u ra hoa Két thac hoa Thu hoach
CT1 (d/c) 4,540 16,55° 24,30v 31,200
CT2 4,97 20,692 26,17 @ 35,672
CT3 4,94 19,632 25,65° 33,50
CT4 5,252 21,492 27,572 36,132
CT5 5,202 21,962 28,312 37,502
LSDo,0s 0,55 2,34 1,77 3,56

Ghi chii: a, b chi ra cac cong thike c6 cling ky tir trong ciuing mot cot khong cé s sai khac tai mirc c6 y nghia
0,05
Anh hudng caa litu lwgng phan hitu co G dén s6 14 trén than chinh cta cay lac

Két qua nghién ctru cho thdy s6 14 trén than chinh ¢6 su sai khac vé mat thong ké gitra cac
cong thitc 6 hau hét cac giai doan sinh trudng, ngoai trir giai doan ra hoa rd (Bang 9).

Bang 9. Anh hwong cua ligu lwong phan hitu co i dén s6 14 trén than chinh cta cay lac
trong vu Xuan 2017 (14/than chinh)

Giai doan sinh tredong

Cong thtc - — -
Phin canh cdp1  Bat dau ra hoa Ra hoa ro Két thuc hoa Thu hoach
CT1 6,72 17,77"¢ 25,232 36,1 39,6b¢
CT2 6,52 21,572 24,672 39,572 41,22
CT3 5,9v 20,632 24,932 37,5be 40,52bc
CT4 6,52 21,432 23,222 39,632 43,172
CT5 6,72 22,372 24,132 40,032 42,76
LSDo,os 0,21 2,12 2,3 2,26 3,35

Ghi chii: a, b, c chi ra cac cong thirc ¢é cung ky tu trong cung mot cot khong co sw sai khac tai murc c6 y
nghia 0,05

O giai doan bt dau ra hoa, s8 14 trén than chinh ctia t4t ca cac cong thirc thi nghiém déu
cao hon sd 1a & cong thiee d6i ching voi sy sai khac c6 y nghia vé mét thong ké, trong d6 CT5
dat s0 14 trén than chinh cao nhat (22,37 14). Giai doan thu hoach, s& 14 trén than chinh dat cao
nhat 6 CT4 (43,17 1a), ti€p dén la CT5 (42,7 1), thap nhdt & CT1 (39,6 1a). Nhu vay, liéu luong
phéan httu co u tir cac phu phdm noéng nghiép tai dia phwong c6 anh hudng téi so 1a trén than
chinh ctia cay lac so v6i cong thirc d6i chitng, trong d6 st dung 8 va 9 tan phan hitu co t hoac 8

tan phan chudng déu cho sd 14 trén than chinh twong dwong nhau va dat cao nhat.
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Anh huéng cta liéu lwgng phéan hitu co i dén kha ning phan canh va chiéu dai canh cip 1
cta cay lac

Trong céc cdng thirc thi nghiém, CT5 co tdng sd canh cao nhét 7,83 canh/cay va tong s6
canh thdp nhdt & CT1 va CT3, dat [an luot 7,07 canh/cay va 7,10 canh/cay (Bang 10). Chiéu dai
canh cdp 1 dau tién & cac cong thitc bon phan hitu co t va bon phan chudng khong co su sai
khac c6 y nghia vé mat thong ké, nhung ching co su sai khéc c6 y nghia thong ké véi cong thire
do6i chiing (khong bén phan hitu co). Nhu vay, st dung 8 va 9 tan phan hitu co tao ra tir phu
pham ndng nghiép hodc 8 tan phan chudng da lam tang tong s6 canh trén cay va da anh huong

dén chiéu dai canh cdp 1 dau tién cta cly lac.

Bang 10. Anh hudng cta liéu lwong phan hitu co t dén kha nang phan canh va chiéu dai canh cap 1

cta cay lac trong vu Xuan 2017

Cong S6 canh cap 1/cay S6 canh cap Téng s6 canh/cdy ~ Chiéu dai canh cip 1 dau
thirc (canh) 2/cay (canh) (canh) tién (cm)
CT1 4,572 2,31b 7,07b¢ 37,45
CT2 4,592 2,91 7,24 41,272
CT3 4,53 2,574be 7,10b¢ 39,902
CT4 4,732 2,872 7,302 42,252
CT5 4,602 3,232 7,832 42,702
LSDo,0s 0,56 0,71 0,99 3,13

Ghi chii: a, b, ¢ chi ra cac cong thitc c6 cung ky tw trong cing mét cdt khong cd sy sai khac tai miee c6 y
nghia 0,05

Anh huéng cua liéu lwgng phan hitu co 0 tao ra dén sy ra hoa cua lac

Bang 11 cho thay cac cong thitc phan bén véi lieu lugng khac nhau khong anh huédng téi
tong thoi gian ra hoa va sd dot ra hoa ro, nhung da anh huwong dén tong s6 hoa trén cay va ty 1¢
hoa httu hiéu. Tong s6 hoa trén cdy dao ddng 50,13-56,3 hoa/cay; cac cong thikc c6 sd hoa cao
nhdt la CT2, CT4 va CT5 dat lan lwot la 53,7; 54,1 va 54,6 hoa/cay; thdp nhat ¢ CT1 chi dat
50,13 hoa/cay. Ty 1€ hoa hitu hiéu khong c6 suw khac biét 16n gitra cac cong thikc, trong d6 CT5 co
ty 1é hoa hitu hiéu dat cao nhat (25,04 %) va cong thirc 1 c6 ty 1¢é hoa hitu hiéu dat thap nhat
(23,29 %).
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Bang 11. Anh huong cta liéu luong phéan hitu co i dén su ra hoa cua lac trong vy Xuén 2017

fl(:)flg Tong thoi sian s0 dA(,rt rahoa s6 h:)a 10 ngay ;Z:;}: 3 ;ir;i:i Egriéhl;gs
e ra hoa (ngay) rd (dot) dau (hoa) (hoa) (hoa) %)
CT1 22 2 28,672 40,202 50,130 23,29
CT2 22 2 30,302 42,502 53,702 24,74
CT3 22 2 31,472 42,702 52,3020 24,65
CT4 22 2 29,932 42,832 54,102 24,98
CT5 22 2 30,632 41,172 54,602 25,04
LSDo,os - - 3,71 3,9 3,34

Ghi chii: a, b chi ra cac cong thite c6 cling ky tu trong cung mot cot khong c6 s sai khac tai mirc c6 y nghia
0,05

Tém lai, cdc cong thike stt dung cac liéu luong phan hitu co duoc  tit phu pham néng
nghiép véi cac chung xa khuan Bacillus amyloliquefaciens va vi khudn Streptomyces
olivochromogenes déu c6 anh hudong dén chiéu cao, s6 1a/than chinh, tdng sd canh, chiéu dai canh
cap 1; tdng s6 hoa va ty 1€ hoa hitu hiéu cua cay lac khé rd. Hau hét cac chi tiéu sinh trudng,
phat trién nay déu dat cao nhat ¢ CT4, CT5 (bén 8 va 9 tan phan hitu co ) va CT2 (bén 8 tan
phan chudng).

Anh huéng caa liéu lwgng phan hitu co i dén yéu té ciu thanh ning suit va nang suit lac

Tt Bang 12 ching t6i nhan thay tat ca cac cong thirc phan bon déu khong anh huong téi
tong s8 qua trén cay va tong s6 qua chic trén cay, khong co su sai khac ¢ y nghia thong ké. Tuy
nhién, khéi luwong 100 qua va nang sudt thuc thu lai ¢ su khac nhau gitra cac cong thiic

thi nghiém so véi d6i ching va gitra cac cong thirc thi nghiém véi nhau.

Khéi lwgng 100 qua la chi tiéu quyét dinh nang suat ctia cac cong thiec thi nghiém.
Khéi lwgng 100 qua dat cao nhdt ¢ CI5 (159,97 g), tiép dén o CI2 va CT4
(152,8 g va 153,13 g), thdp nhat o trén CT1 va CT3 (142,93 va 147,3 g). Nang suat thuc thu la
chi tiéu quan trong dé€ danh gia hiéu qua cua viéc st dung phan hitu co t tit phu phdm nong
nghiép dén qua trinh sinh truwdong, phat trién va nang suét cua cay lac. Nang suat thuc thu cta
CT2, CT4 va CT5 dat cao hon céc cong thitc con lai véi su sai khac ¢ y nghia théng ké, trong dé
dat cao nhat 6 CT5 (34,88 ta/ha) va thap nhat 6 CT1 (28,3 ta/ha).

Bon phéan hitu co tt véi ham luong 8 va 9 tan/ha & CT4 va CT5 déu cho nang suét lac cao
nhat, twrong duwong hodc cao hon cong thitc 2 (8 tan phan chudng/ha). Biéu nay cho thdy thanh
phan cac chat dinh dudng trong phan bon hitu co i da bé sung dinh dudng kip thoi cho lac tao
diéu kién cho lac sinh truong, phat trién tot va nang cao duwoc nang sudt. Trong diéu kién

phan chubng ngay cang thiéu, st dung phan hitu co G tir ph& phu pham ndng nghiép nham
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thay thé phan chudng dang dwgc nhiéu nha nghién cttu quan tdm. Trong nghién ctu nay, st
dung 8 hodc 9 tan phan hitu co u tit phé phu pham ndng nghiép cd bd sung vi sinh vat da
cung cap du dinh dudng cho cay lac giup cay phat trién vé than 14, tang sd hoa, s6 qua, tir d6
lam tdng ndng sudt thuc thu.

Bang 12. Anh huong cta liéu lugng phéan hitu co i dén yéu t8 cau thanh niang suat va nang suét cua lac

Congthge Oy SSauiduddy P04 NELT NSTT )
CT1 21,232 12,902 142,93be 48,98v 28,30
CT2 24,807 14,472 152,80 53,08 33,723
CT3 22,602 13,407 147,300 51,36 30,13b
CT4 23,132 14,507 153,132 54,96 33,5682
CT5 23,702 15,102 159,97= 59,612 34,882

LSDo,s 5,34 3,64 9,11 8,94 4,17

Ghi chii: a, b chi ra cac cong thitc ¢ cung ky tu trong cing mot cot khong cé su sai khac tai mutc c6 y nghia
0,05

Hiéu qua kinh t€ cia cic lwgng phan hitu co @ bon cho gidng lac L14

D¢ danh gia kha nang tng dung luong phéan hitu co u déi véi cay trong ndi chung va
giong lac L14 noi riéng, thi viéc danh gia hiéu qua kinh té€'1a rat can thiét.

Bang 13. Hiéu qua kinh t& ctia viéc st dung cac liéu lwong phén hitu co t cho giéng lac L14

Cong Chi phi ting thém  Ningsudt ting  Tong thu ting so L rong 50 v6i d6i

B TR iy o gl ang "
CT1 - - - - -
CT2 1.500 5,42 9.756 8.256 5,50
CT3 1.312 1,83 3.294 1.982 1,51
CT4 1.500 5,28 9.504 8.004 5,34
CT5 1.687 6,58 11.844 10.157 6,02

So v6i doi chiing, CT3 cho 1ai rong thap nhat, mdc du CT3 ¢6 chi phi téng thém so voi doi
chiing thap nhat, nhung do nang suét thuc thu thap nén 1ai rong thap hon so véi tat ca cac cong
thitc con lai. Cong thirc 5 c6 1ai rong tang so véi d6i chitng cao nhat, tiép dén la CT4 va CT2 co
1ai rong tang so véi d6i ching twong duong nhau. Cac cdng thitc cé ning suat cao dan dén tong
thu cao hon va loi nhuan dat cao.
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Ty suat loi nhuan VCR 1a ty s6 phan anh tién 1ai thu dwgc so véi chi phi bo ra trong
san xudt. VCR cang cao thi cang c6 hiéu qua trong dau tw san xuat. Két qua ¢ Bang 13 cho thdy
cac cong thirc phan bon CT2, CT4 va CT5 déu cho VCR > 3; trong d6, CT5 (bén 9 tan phan
hitu co u/ha) c6 VCR cao nhét 6,02 va CT3 c¢6 VCR thap nhdt chi dat 1,51. Qua két qua nay
cho thdy bon phan hitu co u tit phé€ phu phdm nong nghiép cé thé la mot trong nhitng luwa chon

httu ich d6i voi nguoi nong dan trong diéu kién ngay cang khan hiém ngudn phan chudng.
Anh huéng ctia cac cong thirc phan bén dén mét sd tinh chat hoa hoc dat trong lac

Bon phan khong chi lam tang nang sudt lac ma con ¢d tac dung cai thién d6 phi cua dat.
Két qua phan tich mot s6 tinh chét hoa hoc cua dat truede va sau thi nghiém dugc trinh bay ¢
Bang 14.

Béng 14. Anh huodng ctia phan hitu co it dén mot sd tinh chat hda hoc ctia dét trong lac

Cong thirc pHxcL OC (%) N (%) K20 (%) P20s (%)
Truoc TN 4,97 1,37 0,09 0,30 0,05
CT1 4,99 1,55 0,13 0,35 0,05
CT2 5,56 1,66 0,11 0,40 0,06
CT3 5,80 1,64 0,13 0,28 0,05
CT4 5,81 1,73 0,11 0,30 0,06
CT5 5,50 1,69 0,11 0,36 0,07
Bang 14 cho thay:

- Do chua trao d6i cua dat trude va sau thi nghiém c6 sy thay d6i nhung khong déng ké.
Sau thi nghiém pHkc c6 tang lén, dao dong ¢ cac cong thitc thi nghiém tir 4,99-5,81. Nhin
chung, d6 chua cta dat c6 su cai thién khi bon téng ham lwgng phan hitu co 4, nhung van ndm

trong khoang chua.

— Ham luong cac bon hitu co (OC) la moét chi tiéu quan trong d€ danh gia d6 phi cua dat,
kho du tri¢ thitc &n cho cdy trong. Két qua phan tich ham luwgng cac bon hitu co cho thdy sau thi
nghiém cdc cong thirc bon phan hitu co t déu ¢6 ham luong cac bon hitu co tang 1én, ddc biét ¢
2 cong thirc 4 va 5.

- Ham luong dam téng sd cta cac cong thirc thi nghiém trude va sau khi thi nghiém cé
su chénh léch nhung khong dang ké. Két qua phan tich ham luong lan va kali tong s6 trudc va
sau thi nghiém hau nhu khong c6 su thay d6i.

Nhin chung, viéc bén phan hitu co duoc u tir cac phu pham néng nghiép c6 tac dung
cai thién tinh chat cua dat. Két qua nay ciing phtt hop vdi nghién cttu danh gia vai tro ctia phan

httu co va kha nang thay thé phan héa hoc cua Giller va cs., 1998 [3].
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4  Kétluan va dé nghi

— Tuyén chon duoc chung xa khuan 22TH va ching vi khuan NH1 c6 kha nang phan giai
cellulose manh nhét (dwong kinh vong phan giai > 22 mm). U phé phu phdm ndng nghiép véi
hai chting vi sinh vat nay trong 4 tuan da lam giam 55,87 % ham luong cellulose d6ng 1, ham
lwong dam, lan, kali tong s§ ting 1én dang ké. Bang phan tich di truyén phan ti da xac dinh
duoc xa khuan 22TH la loai Streptomyces olivochromogenes, vi khudn NH1 1a loai Bacillus

amyloliquefaciens.

- Bon phan hitu co u véi lieu lwong 8 hodc 9 tan/ha da lam tang s6 14 trén than chinh,
tong s& canh, tong s6 hoa/cdy, ty 1& hoa hitu hiéu, s6 qua chéc trén cay, khdi luong 100 qua,
nang suat li thuyét va ndng sudt thuc thu ctia giong lac L14. Hai mic bon nay cling dat hiéu qua

kinh té cao nhat.
Loi cAm on

Nhém téc gia xin chan thanh cam on dé tai mang ma s6 DHH2016-02—77 da tai tro kinh phi dé€
thiec hién nghién cttu nay.
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CELLULOSE-DECOMPOSING MICROORGANISMS TO
PRODUCE ORGANIC FERTILIZER FROM AGRICULTURAL
WASTE AND THEIR INFLUENCE ON GROUNDNUT
ACCESSION L14 IN HUONG TRA, THUA THIEN HUE

Nguyen Thi Thu Thuy*, Nguyen Tien Long
HU - University of Agriculture and Forestry, 102 Phung Hung St., Hue, Vietnam

Abstract: In this study, two strains of microorganisms, namely 22TH (actinomyces) and NH1 (bacteria)
were selected which were able to degrade cellulose significantly. Then, they were mixed with rice bran
and corn flour at the ratio 1:3 with 50 ml sterilized distilled water for 1 kg. Agricultural wastes were
fermented with this mixture and compared with the control in terms of quality. The application of the
selected microorganisms in making compost from agricultural waste showed that the content of cellulose
decreased 55,87 % in comparison with that of the control and the nutrient contents (the total of N, P20s,
K20) were also higher. After that, the effects of this microorganic compost with different amounts over
groundnut accession L14 were tested in Huong Tra district, Thua Thien Hue province. The results showed
that the application of 8 or 9 tons of compost/ha had the best effect on the growth, development and actual
yield of groundnut accession L14. The molecular identification showed that strain 22TH had 100 %
similarity to that of Streptomyces olivochromogenes and strain NH1 was 99 % homogeneous to that of Bacillus

amyloliquefaciens.

Keywords: cellulose, organic fertilizer, agricultural waste, groundnut accession L1
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