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Abstract

Straw resources is rich in China, and for the lower degrading rate, the degradation of straw is lack
of the efficient degrading bacteria. The destruction of surface waxy is the first step in the degrada-
tion of straw. In this paper, wax-degrading bacteria were screened from understory, humus soil,
rotten root and other materials, and their damage to the waxy layer of leaf surface was analyzed.
At last, the straw degradation of waxy-degrading strain was determined. Experimental results
were as follows: the strain (L1-1) with the higher wax degradation rate was screened, which was iden-
tified as Chryseobacterium sp. by nucleic acid taxonomy technology. The relative wax-degrading rate
of L1-1 is about 39%. And the waxy layer on the surface leaf could be disrupted distinctly by L1-1.
The straw-degrading ability of L1-1 is limited, while combined with lignin-degrading or cellu-
lose-degrading bacteria could increase degradation rate. And the relative degradation rate of mul-
tibacterial species of lignin-degrading combined with cellulose-degrading bacteria was 30.36%.
The results indicated that, compound strains should be used in the degradation of straw, and
wax-degrading strains might play a leading role in this process. The straw degradation was out-
standing when lignin-degrading combined with cellulose-degrading strains.
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FEAF 2 T AR SRR, AEFHE e e i, s L ah i . S LIl R . R ERE 1],
PSP R AR TVIER GEUE[2], AIRIHE HE R, HERZ R AR BT, IR E ST
AP BEIR[3]. FEFT I ROR FAFE B D A 75 3K, a5 AR AR AT £ G R IR 32 2%([4], PR
FIN 2019 1 5K H AR E 4 XIREE T H F5 /e

S HTAE AT I B AR AL 7T 3 B SRR R AT YR 3R . R BT R AR TT . BRI, 2 e nt G
A BRI BEMAER, W2 AT B (Bacillus) [5] ¥ B(Caldibacillus) [6] A= Ik £F4E B (Sporacytophg)
[7]~ TEAT B (Flavobacterium) [81Z5 M ; KB (Trichderma) (9] 7 5 (Penicillium) [10] ¥R 2 (Rhizopus) [11]-
HJ& B (Phanerochaete) [ 12155 B« FEATAEDIBE AT Bl R R HEEH, a0 = 22 4N wifER[13],
— RN B R B E G R, REFT IR AR 2 2 B M [RIE T I 45 2R [(14] [15] [16]. FEYIE BT =2 HE
YA G F S — 2R B R, BAGOUK. DR Prias I EH17]. X TR X 2 —Fh L
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[20], X J+ 2 I o7 A i A R it e b o
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2. IWMPRFFE
2.1. SEEAIRY

5 3], TEEREFERIGURER FRELE, W2, ORI, BERSEEIRRKEER, K
NEEARH, W e, 4 CHRAT .

2.2. (U FSEHF

2.2.1. Bk
SIS AT FHAFAE 2. AT 22 A 1R AR 1 R AR R 2L s 0k
2.2.2. X7

EB (AL 24F), SDS (h hedEmRen), |G, WA, BiE, &ER, HEE, e, 3k
B ARG, HoAb o B4k
2.23. U E

AT AR B4 W22 1.

Table 1. List of instruments

T ERE

PE & TR e R K
T B R A SPX-250BS-I1, k-7 v B2 7 8 il s A BR 2 =)
TEIR IR 2% IS-R3D3, [EAEH
PCR % K960, #i/H &btk
TR IR AZAX #:[E Alpha
B SR EM RS VHX-2000, H ARt
B LIEE SW-CJ-2D, iLH#HI5M 4k

2.2.4. BRFIEFEAECH
EhVW: NH,NO; 2 g, K,HPO, 1.5 g, KH,PO, 3 g, CaCl, 0.01 g, MgSO,47H,0 0.1 g, 0.5 mol/L Na,EDTA
(pH 8.0) 54 uL, H,O 1000 mL, SEAEME, 121°CIEHKE 30 min.
PRGBS e R VAR BT RR IR, 121 CIB KA 30 mine
YMA 85358, R 1 g, H#ER 10 g, K,HPO,0.5g, CaCl,yH,0 0.05 g, NaCl0.1 g, MgSO,H,O
02 g, WFEZETEAEM, 121°CIEHAKE 30 min.
2.3. LWAE
2.3.1. ERMERENESR
(1) BRI IH) 10 g, BIARE. AR M BT K A2 2 om /NEUEEL 10 g, I 100
ml EHEW T, 25°C, 190 rpm Z3%HEH 20 min.
(2) FEIRHE S min, BEZRER 10 mL, JIN 1%A0 - SR, 25°C, 200 rpm £ 2~3 d.

2.3.2. SERMERERNIES &Y
R SR LA I g ME— BRI B R BRIy, 25°CREgR 1~2 do IEHUKH RAFRIFRTE T, 1E
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YMA [ 5375 FRIZA B, 25CHEFR 1~2d, HE 3 KJG, 132404005 o 4 A7 1 1k o

2.3.3. YEFRPERREIBRAYSREE
(1) U)o P A e A0 5
U SR B AR B R IR (YMA), 1% 1% BN 1% (viv)fald - s 5804, 25°C . 200 rpm 5537 3~5
do FERGFRMCHILIA IR WS, I 4 ml IE K, WIERY 30 s J5, A BELE S, 8000 rpm &L 5 min.
W LIE EFRE AR T, 50°C/AKIBZ) 10 min 2 IE CAEIER E4, BB ER, LUKEKIES At
M, SRHRELITERERE.
FIEREREE = (AR ER - BRARMER)/S AR ER < 100%.
(2) XoF iR T RS kA
FEFFRmAFE, HETAHE, ASCEFLERN A TR . BUFef L3, KEKIEHR
T, WeZoKhre B 1 pl o AR R . 214 3R PR B R B R e P T R TR, AE AT A DA B K R KA
RNEAX . WA ETIRE SRS, 25 CEERIE 7d, ABRIREMAY g4
(3) BEFRDRASFF ) A E
FREL 7.5 g FOKFEFT R T 50 ml HETR AT, 429 2 KR T Fefdd vl . 21 2R 3R PR A . A o 2 PR B 11 T
W(YMA, 2.5 x 10° CFU) J %5 4 YMA B2 AR RS R 21, 25°CREYeEs % 7 d 5, #%n F 5l
FEAT B AR 2
FEFFBEMA =YD N 150 mL 7Z8487K, 105°C KB 180 min, #&#HHIE. VUEMHKIKH /K AEE. 1FCk
FIEHPIR . FRIEZL 60°CT 1 4 h JEASTAMRE . K 2 B LT SRS FF 10 PR A R S AR ] B A 2R
bR = (RMATRHT EE - RSB ER)/ TR ER < 100%:;
FEFTFARGT B = (SRR PR — S AR 2 AR < 100%.

Table 2. Proportion of straw-degrading bacteria agents

2. FEATREmRETIBC LR

B 7126 B RAA (mL) YMA f£F(mL)
It 2 i A 5 15
AR A R 5 15
YR R 5 15
W BT/ AR 5 3R A TR 5/5 10
P /24 3 AR 5/5 10
R Z AT Y R PR R 5/5 10
I R/ SR 2T 4 2 R 5/5/5 5

2.34. BEFMEREHRNZER S XFEE

(1) DNA $2HL: R i FFAE B NN 0.2% SDS ZZ2 i, 100°CALEE 10 min, HiEH & #i 4 DNA.

(2) PCR ¥ 1: LA & DNA YRR, 20T 16S rDNA 3 F 51 #(27F: AGAGTTTGATCCTGGCTCAG,
1492R: GGTTACCTTGTTACGACTT), #47 PCR¥ M. KBifA % (20 pL): 2 x UTaq master mix 10 pL,
ddH,0 8.5 uL, . F#514(10 mmol/L)% 0.5 uL, i DNA 0.5 uL.

¥ R R FEHEAT PCR 2% : 95°C 5min; 95°C 20s, 55°C 20s, 72°C 1 min40 s (30 MEH); 72°C

5 min.
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(3) FVKAGI: HU PCR 4347729 3 ul, T 1% RERE AL o vk, 7RSI BRAGAOCH IR 0%

(4) DNA [FFIIE : K4 382800 R AT PCR =41k 28 56 & A W RHE A R A w1347 DNA P 51E,
31408 PCR &34 5 FH 514«

(5) Hdh A2 550 Hr

@© MppPsE s DNA MAN S50 HE51, H Editseq AEFahdiis, ZBEZFH)E, 558 NCBI
HHE PEREAT BLAST 2007, DAIRIE M o 4 J5 00 (>97 %o ) % R R JEAT %5 7€

@ MG % 4 R A R ZIMED R s oA BomtE. MANESE R, ST A SRR, R
T 120 T AR A T 1) 2 A M K RT R RS FH 7 1) o

3. SLINER RO
3.1. EFRENSYES4K

DU T g e — Bl AN 38 LRI SR AR 43 Bt 28 MR B IR PR RE I BRI AR . BTR 2 ORIk T,
BUN, RIECFHE, A28 D). ERATEEMERIBTTT, A NIR I G Rk Ag 4R % i ki R
LPYERPEMRRE I BIRR(21] [22], SR PDA- M G By 51k 15 57 B 5 10 LA AR J 3R A i P RO BT AR (23
T T 055 5 B A D TR A 0 T2, AR SR P 5 D/ M — AR U8 A 5% 5 B 0T 57 A ol 2B P kAT D

Figure 1. Isolation and purification of wax-degrading
bacteria

E 1. SEREREN B SN

3.2. WEPRPEMREMREOTRAE

3.2.1. BE¥ExTHE BR K PEARR a8 DO E

Y 5 39 1) TR AR B P 5 A U R P AR R B e, 2 VAT 5 5 TR R P08 IR P A 3R . S 45 SRR
28 BRI R AR R T, BRAFR R TIA 80% (72 3). FLrh Al K8 3% PR AR M WA N L1-1, 5 4EH0)
7234 LI R R HEAT -
3.2.2. EHEXHRENBRMER

WU PR AR R L1-1 Befh T ILAA SR, 7 d JE WS RIE R B R VR . SERRES IR EOR, At
RRZEL IV I F T, IR 0 R TR SRR o 2T 4 2R P A 1 DX 3 T T B, PR DX 3 5 At X R A 25
BRI I R A 0 2L 0 B ARV R T B B R AR, I FOBER, ER P ERR, S A4

DOI: 10.12677/0jns.2021.93039 352 H ARl


https://doi.org/10.12677/ojns.2021.93039

ERRA 5

L T2 3R Vo flp v LA WS 22001, U AT A 88 o o3 T A i B BB A T (] 2)

Table 3. Determination of degradation rate of wax degrading bacteria

%% 3. WP AR ERIPERE RN E

20
21
22
23
24
25
26
27

28

[ERZs s
L1-1

L1-2

L4-1
L4-2
L4-3

L4-4

L5-7
L6-2
L7-1
L7-2

L7-3

P A Wi % /5 2B (mg)

40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40

WA i i 0 5 T (mg)
14.7
22.6
253
20.1
23.9

22.1
22.1
21.4
29.7
26.0
225
29.2
38.0
17.3
29.1
69.5

29.0

222
17.0

14.9

4.8
18.2

21.6

AHXT BEAR2(100%)
39.00%
6.22%
18.91%
35.61%
23.49%
64.23%
27.88%
—22.27%
13.67%
13.67%
11.20%
4.97%
16.63%
27.82%
-21.16%
57.68%
44.58%
20.75%
-188.38%
-20.33%
38.59%
28.78%
45.38%
41.80%
-21.88%
81.25%
28.91%

30.78%

3.2.3. WA EREFHEEIER

Rt T PR AT 2T 42 AR IR A I 3 AR PR T 1 i P — B

B, AT R B ARAS,  FARR
SEGERILIE 30 WtRoR, AT RFATIA —E R, 280557 K B RAE 50%~60%I0], KR S54F
9 3R B PR T AL PO B R T TE 70% DA o BLYMA 9557 A6 DR 4% 1 RN B g 0 0 5 R ML 4 BT R R
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Figure 2. Degradation effect of leaf surface by wax degrading bacteria
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Figure 3. Straw degradation rate of strains

3. BEIMREVTEFTIERRER

FEFT FRARZE(100%)

Table 4. Straw relative degradation of strains

4. FRBOREFTEN R
EAIA)R L AFR HHER W+ R W%+ & K+4 ®HE+KR+ 4

FEXT PEARZE (100%) 1.7 0.6 -5.8 6.3 35 30.4 -17.5

AL R RN R AT ) B AR R SR TH RCRAN S AR Joi 3 o A 1 -5 21 44 2 A TRV 5 T 790 (O RS AT o AR R B
B AHE 30.4%, HUOWERERE S ARRREREAS. FRREE, B2, Rl MR RE
A, AR RE P FCE TR e RS AT B CR, s AT R PR R @ R G W R, R T
FL—PARR[14]. BRANGENBFFCIESE, Rl i 8 200 TR AT I B 2k BRI 0K 34.5%, T - AR R (211

ARSCR IR B g 20 DN 5 U596 5 SCHRIROE 1 B 38 AR W SBEmiR 2k fE T, K, 4B, IECkE
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MG — RPIALE, KEAREAT R oK IE e MEE TE s B 25, IS ot w] AR LA AP0 i BT A A
BNy 3R A DUS S E TR, AR IR ATk T BNV i . SRR BT . AT, X EEXE7y
SRS 75 RETE 7 A A RS FT AR A 00 P At B2 A e (R AR A 1 L

3.3. SERRPEMBEREEE

DA 27F/1492R 51 047 1 i 5 B A B AR ) 16S tDNA B, PCR 4788 7749 () Bt I W ol Az P ok 45 1 A,
Kl 4, ALY B SRR, K/ 1500 bp A .

PCR ¥ #877#14 DNA F405E . B35, HHT BLAST R, 45REIR, WRBEMEE L1-1 54
BT 1 (Chryseobacterium sp)[FIJEIE RIL 99%. ST HEE N EHIME. B/MTE, LHFM, LS, 2
WO OEE, NEWTAE, UMLK R T ER(DBP) [24]. HkE[25]%, & H A2 MEY
A=K AR F26].

L1-1 12-2 L5-5 L7-3 M

Figure 4. PCR amplification of 16S rDNA of wax degrading
bacteria

& 4. #ERFERRERY 16S rDNA B PCR /18

LRI 2 0 o 2 PR Al 2 0 e i) L ) AR SR 0 R B AR O T/, U 5 B e Ao 8 A i 35 e
FIIHT TV Z[18] [19] [27] [28]. FEREATIEMETTIH, EELP TLFYERIEM BRI L, B 08 K 2T 4k
REEMRE RS AR R(29], WRATAEE . ARER . BORE . 4ERTE . BRPIRE . ST R BN TR A
BT o ASSCORTIE HY R 5T A T P P, O RS AT AR P AT B, L5 AR 5 3R BT 4 3R A TR T 75
A, PR aR RS AT R RACR, IR RBUR . ZFERIR G BT RS AT B MR ROR S T B, BA eI o]
BEAE =P B AH FLAB PO MM 7 BEAREAE -

4. &g

MR fBIAR, EARAERORI A T 16 07 08 Y 28 RIE T el i, JLrhal KRG IR AR L1-1 A
JR PR AL 39%, 12 T R T 38 i I T 06 5 )2 A R0 A BORAE . R IR 0 SR8 45 58 N & 3T 1A
(Chryseobacterium), FATEH — FIR — T Ba(DBP) [ fft S AL BEAEA A AT T o W5 o Bt A 1 55 A o 3% el 2T 4
AR AL N, TR A AT R AR AR o
E&mE

AN AC A R 2 K 2 AR A B I 2k i R I H (201910201160), 52 7 AR 4 = A R B R I H
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