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Analysis on the Current Situation of Mulching
Film Residue in Qinghai Province

LI Yue-mei
(Soil and Fertilizer Institute, Qinghai Academy of Agricultural and Forestry Science, Xining,

Qinghai 810016)

Abstract: Twelve monitoring sites with strong regional representation were selected as the monitoring object.

The investigation was carried out to know the current situation of mulching film residue in most agricultural ar-
eas of Qinghai province. The results showed that the amounts of mulching film residue were varied from 0. 90
to 7. 05 kg+hm?,and the rate of mulching film residue was 3. 25% averagely. The planting pattern, the time
with mulching film and the crops were major impact factors. The highest mulching film residue obtained by
open-field vegetables planting pattern,reached up to 3. 73 kgehm?®. The more longer the years of the film coa-
ted, the more greater the residual rate. Xunhua line pepper got the highest rate of the film residue among the

rest of different types of crops. The conclusion could be reached that the harmful of mulching film residue in

Qinghai province was less serious obviously in comparison with other regions.
Keywords: Qinghai province; mulching film; residue; investigation
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1.1 ##
1.1.1 BRXEREAHKARBRRALE WMIEKHZFM

FFE BQDL.TY f 28 e 1T 4 4l Bl 2 B A 4 A B
98 BT A2 By 25 40 15 L0 8 L 5 AR A . M
5 R T K K BEE H (Setosphaeria turcica) . 3%
MK BN (Botrytis cinerea) . JK 8 BCAL 95 # (Rhi-
zoctonia solani) . K 74 F5 & 5 W ( Pyricularia
grisea) HH 2 I VA8 A B 27 Be A8 9 £& 57 4 5% B
T i 3 i
1.1.2 g iaik ONABREEHTRIUH
MRE R . @ 1 B4 %4 0 B8 (PDAD Kr 55 2L H
T R LR R SR SR PG 2 . O 4E R il
R RE e 560 B YR 10 g+ L' (BERERY 10 g- L7,
Mo B S 4T 4 24 (CMC) 10 g+ L' \NaCl 5 gL',
KH.PO, 1 g+ L' . 3ifg 20 gL', BB K ERZE
1000 mL,pH 7.0, @ % (A B0 72 5. A
W RS WIKS 40 g " 2 200 mL; B BiI§20 ¢
EARZE 200 mL; C 0. 2 mol« L' B iR 28 np
W (pH7.0)600 mL., A ¥ .B M C W55 5 KF
JEIRATH A TR, @B E R R FRET A
WK CAS %) : & 1 mmol+ L' CAS,
0.1 mmol-L"' FeCl, «6H, O,4 mmol« L'+ 7%
Je = H AL e (HDTMA) . B #:0. 1 mol-L"
WEMR 2% v (pH 6. 8) . FREL 2 g M .3 g FR/K
fit g 2 . CaCL % ¥ 1 mL.MgSO, ¥ ¥ 20 mL.
20 gBiIE . £ B T 7k 500 mL, 7E4y 60°C B 2812 in
A AW 50 mL Fl B35 mL,E2AZE 1 000 mL(F
Bk R A I 3G R I W LB O .

DL b33 121°C F KB 20 min,
1.2 Ak
1.2.1 RAFGMHEBAFREMNZ HEOHIE
KB BR UL VE 1 o HEKTE DU AR A T & IR
FEW H,28°C. 180 remin', K 72 h J§ 4°C
10 000 remin’ #.0> 20 min, YA L. LI K
28 0.22 pm PR T8, B 8 Sy 20 mL L IE WK
ralm A (NH,), SO, 24 FE R 20%.30% .
40% .50% .60% .70% .80 % .100 % (&8 I A , fifi
) ACOIER &5 4°C 10 000 remin' &0
30 min, WA TLIE . VLTEH 20 mL PB | KE % . i&
BT A 30 AN () 4 R R PR R 9

T I S SR BT FLY B0 . K & L e
R A B A% 5 mm FTHLER BRI 50 7 A 3 4
FTFL AL AN A 100 p L A5 009 . DL JC T 1Y 43 G 8%
FEWCA N R AP ER 3 K. B 28 CHF, 17
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1.2.2 BERES R MR R EEMNE  FIHRKR
T TE A HT st 42 2F 47 7 R A ™ 2 e K2R P 1y
S, B A o B, 100 ml & W 7 4T,
8 000 remin' B> 20 min, Y L IEW . L3E WM
A 6 mol-L"HCl il pH & 2. 0, 4°C# E it . 4C.
8 000 remin' B> 20 min, WHETIHE. VUIEMA2 mL
FFEE, A 1 mol-L' NaOH ##45 pH £ 7.0, ] F BE 4>
PRI, Bk 4 mL BB, & 0F B9 . &
0. 22 pmig B oL 8, JE W A 6 mol-L' HCL 3 pH =
2.0,4°CiF . 8 000 remin' 8.0 WA VLIE, N AGE
AT E] 10 mgemL " g B4 O, A 4°C oK AR
HERAE .

T P R SR BIR FLY Ok L H 1. 2. 1.
1.2.3 #EpEnx O FHEM. 20 pL 54
PU TR VR AR 2T 2 25 A 00 S B v g A Ak P EE
AW, 28CHEIEEFE 5 do AN AGE &
I mgemL " WIRZEW Yot 1 h 5 R Q4 . mA
i 1 mole L' NaCl %W, %% 1 h.

R i P 7 ] L2 75 T A a7 A B o 4 B 1R AR
R EAFE R, s Xk 4 i
7 W BB AR (RD R 3% 42 (R2) . LA R1/R2 [
(BB 2 3550 TR bR 7 4T 4 2R O k5 58 .

@ |, 20 pL RF0FS bR W ST &
A T A O SF-  H de, BRAR PR TR A 4 R, 28°C fH R
Bigw 5 d Ja 43 i 2 i B R B AR (RD) AR 7K B
R (R2), L R1/R2 HCAE & 5 PL A Ak - 5 11
TG P 55

@ WK, 50 pL FRFFS BT WAL T
BRI A b e, AR AL BREE A 4 R, 28°CH IR
B T d, PPAEREBERERE R AR T AR SR L
Ao B0, B L S A o P B AR (RD) R V& B
£ (R2), L R1/R2 HC B 5 35 90 0 bk P2 v 4k 2
SR 55 .

2 RS nbr
2.1 EREHREAEAMARYENE

3 5% BQDL A1 TY Btk 72 h KB #IH
AN TR A T i 2 e R R 8 Y9 3R ) HEL 8 1 40 1 1 R AF
AR R (R 1.% 2. & 1), BQD1 & % 1¢
20 %6~ 30 Y0 Bt R B A0 N EE R DT U AR B P % oK
TREE S B R 7K R S0 0 A 1% 00 B Rl AR 43 il Sk
31.48 Al 11. 28 mm, 5 % B 38 % 9 6 B B 12
32.83M112. 83 mmAHir, HZEF A EFH(WE D,
M TY B RTE 30 %0 ~40 Y0 Bt IR 44 10 AN T U 3E Y
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Table 1 Effect of antifungal proteins produced by Strain BQD1 on hyphal growth of plant pathogens

A PBl B 4% S AR IR /mm Diameters of inhibition zone4 SE

Qb

T . T ok KBERT T it K I TR FE SO

reatments

Setosphaeria turcica Botrytis cinerea Rhizoctonia solani

R R 32.8344.54 a 22.2741.40 a 12.83+2.17 a

0~20% 26.7041. 06 be 12.57+2.01 ¢ 9.50+0.87 b
20%~30% 31.4844. 97 ab 13.38+1.33 ¢ 11.28=+1. 44 ab
30%~40% 30.73+4.10 abe 15.7840.91 b 10.7341.04 ab
40%~50% 28.4843. 07 abc 13.27+0.98 ¢ 10.03+1.72 b

50 % ~60%
60%~70%
70% ~80%

80% ~100%

29.5543. 60 abc
29.2743.25 abce
25.03+2.21 ¢

25.9744.29 be

11.83+0. 88 cd
12.35+1.26 ¢
12.10+1.46 cd

10.6540. 84 d

10.10+1.05 b
9.60x1.28 b
9.20+1.10 b

9.53+0.81 b

[F) B E5AE 5 AN [l /NS 7 B3R /R 28 Duncan [K43#T . 78 P<<0. 05 K P F 25 WE. TR,

Different lowercases after numerical mean significant difference at 0. 05 level by Duncan’s analysis. The same below.

FEL AR X T 2K IR 181 R 7K A SO 9 T 1 410 1 el
BRI A 34, 20 FI 13. 53 mm. {45 4 FlE R
FRHM @M AR E 2) . 7 30%6~40%
ot TR g R0 R S LU WKL A 1L 2 K TR R 0 7 b
R 8595 T 2R I B A AR
xk2 TY @EMNAZEAHERKREEYR
FEEZLA KRN
Table 2 Effect of antifungal proteins produced
by strain TY on hyphal growth of
plant pathogens

A 8 B AR R/ mm

Diameters of inhibition zone+ SE

b3
Treatments K KIER A i KB K& BUR 5
Setosphaeria Botrytis Rhizoctonia
turcica cinerea solani

REEVEWR  35.820.90 a 14.5570.76 be 14,5570, 76 ab
0~20%  28.35+0.64e 9.8740.36d 13.4240.84 bed
20%~30% 32.954+1.11 be 19.25+4.52 a 13.97+1.03 abc
30% ~40% 34.20+1.93 b 17.1340. 87 ab 13.53+1.58 bed
40%~50% 32.984+1.12 be 17.08+1.71 ab 12.95+0. 45 cd
50%~60% 31.1340.90d 18.70+0.53 a 12.58=+1.30 cd
60%~70% 31.824+1.51 cd 18.00%2.11 a 13.08=41.56 bed
70%~80% 27.88+0.42 e 13.07+1.38 ¢ 13.15+0.75 bed

80%~100% 27.454+1.12 ¢ 13.05£2.53 ¢ 12.2741.19d

2.2 HEERERERREDEE
o g R E 0 (E 3.8 2),BQD1 M1 TY

BRI TR B IR T oK R BRE TR K e SORG e T
K A 8 5 T 24 H A AR B AR . A B
FENR K 28 W ML X 5L AR IR 1 R T R
R P18 25 TR VAR o [1) 15 A i MR 11%) I O A AL A R 1) 25 Wk
(10 mgemL')H K,
x3 HNEKEREDSEYR
FEEE £ LRI
Table 3 Effect of lipopeptides products produced
by antagonistic bacteria on hyphal growth
of plant pathogens

A P A AR E R/ mm
Diameters of inhibition zone+ SE
FEARRBEHR KRS KRR R

Setosphaeria Rhizoctonia Pyricularia

LS

Strains

turcica solani grisea

BQD1  KEEMEW  34.8040.75 11.441.20 32.46+2.32
RE KM 37.7040.61 21.1441.32 36.5543.49
TY KEEUEW  32.7840.69 10.0341.26 15.06=0. 90

AERR ALY 35.784+1.56 17.48+1.24 34.17+2.61

2.3 HEREkEE

X2 AR A UE Ry 2 6L FT B S0 06 £ 4 L R A
it WG A R ARG I 245 e W (L6 ), 2 WR Mg v ) 2F
FFF R AT = AR AR Rl (5 D RS DA
WEERZE (7T ), HE R & 22 5% . Wk &
FE L 5595 5 d K A Y KT 40 mm,
FAR IR E A/ B 98 7 LA B B I 2
HAA¥HKTF 8 mm,
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Table 4 Enzyme and siderophore production of antagonistic bacteria

21 4k Z i Cellulase % 1l Protease g4 % Siderophore
HHBEER EHEEE EREER
- IFNERE W % AR % HAR
RS Ry /mm Ri/mm R;/mm
. R, /mm Ry /mm R, /mm R /R,
Stains  Diameter of ) R /R, Diameter of . R /R, Diameter of ) )
Diameter Diameter Diameter Ratio
transparent . transparent . transparent
of clonies of clonies of colony
cycles cycles cycles

TY 34.80£3.11 17.03£3.15 1.7540.32

BQD1 38.5722.69 19.68£1.78 1.9720. 26

44.17£0.76 13.77+0.23 3.21£0.05 9.17+0.76 7.7540.25 1.18%£0.08

40.25£7.17 16.92£1.51 2.47x£0.50 8.33%£0.58 7.6720.29 1.09=0.06

KK IERTE KR 309645 T R
W (BQDI Fitk ) TEY (BQDI &tk )

FRITER 8 K I FRKHR0% AL
W CTY R )

P15 DU TR R B AT B UL B 0 T K K TR T A 0

Fig. 1
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IR BOD1ER )

KRB
HEIKZEY(TY 2R )

Bacteriostasis activity of antifungal proteins crude extracts from antagonistic bacteria against Setosphaeria turcica

IKRAECUM E (A Ak
FH)BQDIRER ) IKFESRR A G K
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Fig. 2 Bacteriostasis activity of lipopeptides products produced by antagonistic bacteria
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AW 5% 45 A 3= B, i UE A 2 AL FF I BQDIL
TY 38 1 67 R 2 £ A7 0 3 75 31 9 N [8) 4 R RE ) 1
P 2R LB IO T oK R BRI B L T i K B TR
TR S 5 B 38 A R TR R R A 9 R S e
T K KB TR 1 I 1V A i B BA 9 o R 22
A . BQDLVTY 38 i R Ut 3 15 21 /9 i ik 28 kL
PR T K R BRE 5 AT 7K R R I T R K R A
5 TR 2416 AR 1 0 B AR 5 HL P X R K K B B
AP OR A B . R R AT UL, 2 Rk S PR R AR
() — 72 51 356 My I AT 40 i e TR TR 22 9 A G AT
KBV HE PR . AR FE OO0 UE B 25 AT 187 19 28
FI B R RSS9 o kAT T R4, s PR A 1k
— K 43T

F5 0B 40 1 B 22 P I T A TR 24 B AN e
R il 32 300 B4 90 DB A 22 JC ks 2 R K L
B & SRR AR ATk B AE BUVE . A R
W ZEAAFE BQDLLTY B35 4600, 2 bk S bU
Ao U AT 2 K A A S R R LR AR R T
DEES,
B % 3Tk -

[1] Chen X H,Koumoutsi A,Scholz R,et al. Comparative anal-

ysis of the complete genome sequence of the plant growth-

promoting bacterium Bacillus amylolique faciens FZBA2[J].
Nature Biotechnology,2007,25:1007-1014.

(2] MBEER,XLE. X EE .. 020 2 AT YN-1 30 4l
s D AL T T A e L. AL B AR 4R . 2010, 40(2)
202-209.

[3] A& FLE R, S8PCHs 5. L An I JL T 0t 4% M 1 A B 40 1
T4 i 355 M6 5 K FE LT 0 il DR 19 o R R 3R 3k L . A o o £
247 .2013,43(2) :149-156.

(4] WRA . BRE, BT, A5, P2 4F 4 F G 2E A i C-36 1950 &
i 196 B HL % [T ], DU Al oK 2% 2% 4. 2006, 24 (2) 2 175+
177,213.

[5] Saurabh Saran, Jasmine Isar, Rajendra Kumar Saxena. A
modified method for the detection of microbial proteases on
agar plate using tannic acid[J]. Journal of Biochemical and
Biophysical Methods,2007,70:697-699.

(6] XUFEN. 2R, T2 %, H RSP An T 09 20 8 5 b ¥
JEL B TR T M B 5 (D0 B e VR Ol B 2L 2015 (7).
56-61.

[70 AR kil o W20 %, A 3l 4 oy 77 Ak A 40 T 7 32 A )
R BB S ARBTLT]. A 4R . 2006, 33(6) £ 95-98.

[8] B BU¥7E .2 W T 5. M€ 0 2 HUAF IR 278 W RRIL I
E AL AP W R AR A, 2013,42(7) :68-71,83.

(9] SR Wb, Al REZFEAUFT 1 BAB-1 IR JIK 38 4 J0 1) 43 5 4 i B
B4y AT LD]. WL« bl K 2% . 2010.

[10]  FEWHE, E MG 5K PKIT 55, — Bk BU K 85 3 7 TE By 28 90

T 00 07 2 8 R TR A 4 B LT . o AR B A
2015,40(1) :64-67.

Study on Antifungal Substance Produced by
Bacillus amylolique faciens

YANG Fan, LI Xin-min, LIU Chun-lai, WANG Shuang, XIA Ji-xing, WANG Ke-qin, LIU
Xing-long

(Plant Protection Institute of Heilongjiang Academy of Agricultural Sciences, Harbin, Hei-
longjiang 150086)

Abstract : In order to isolate and purify the antifungal proteins and lipopeptides products,and promote the devel-
opment and utilization of antagonistic bacteria,two strains of Bacillus amylolique faciens which showed obvi-
ous antifungal activity against plant pathogens were selected. Antifungal proteins of two strains were prelimina-
ry separated,using the methods of ammonium sulfate precipitation,and tested on plant pathogens. Antifungal
activity of lipopeptides products which extracted with methanol from hydrochloric acid precipitate were tested
plant pathogens. Two strains were also tested wether could produce cellulose, protease and siderophore. The re-
sults showed that the strongest antifungal proteins inhibition activity of strain BQD1 was under the ammonium
sulfate condition of 20% ~30% ,its diameter of inhibition zone to Setosphaeria turcica was 31. 48 mm. Anti-
fungal proteins inhibition activity of strain TY was under the ammonium sulfate condition of 30% ~40% ,its
diameter of inhibition zone to Setosphaeria turcica was 34. 20 mm. Lipopeptides products of two strains had
stronger antagonism effect on target plant pathogens than its ferfentation. two strains could both produce cellu-
lose, protease and siderophore.

Keywords: Bacillus amylolique faciens ; antifungal substance; plant pathogens
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