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Screening of Formula for Seed Pelleting Agent
of Bacillus subtilis Yz strain

LUO Zhenya', XU Shu', LIN Kaichun 2
( 1. Plant Protection Research Institute, Guangdong Academy of Agricultural Sciences / Guangdong
Provincial Key Laboratory of High Technology for Plant Protection, Guangzhou 510640, China;
2. College of Plant Science and Technology, Huazhong Agricultural University, Wuhan 430070, China )

Abstract: [ Objective ] This study aims to clarify the bacteriostatic activity of the fermentation powder of Bacillus
subtilis Yz strain on cotton seedling diseases, and screens the formula for seed pelleting agent with the decline rate of live
spores and the germination rate of cotton seeds as indicators. [ Method ] The antibacterial activity of Yz strain fermentation
powder against cotton damping—off, cotton anthracnose, and cotton red rot was determined by the confrontation culture
method. In addition, by orthogonal design Ly(33), the effects of different additives on the decline rate of live spores of
fermentation powder of B. subtilis Yz strain and the germination rate of cotton seeds were determined to screen the best
formula for seed pelleting agent. [ Result ] The corrected inhibitory zone diameter of fermentation powder of B. subtilis
Yz strain with 50 times dilution for cotton damping—off, cotton anthracnose, and cotton red rot were 10.07mm, 15.54mm
and 8.96mm, respectively. And the diameter of inhibitory zone decreased gradually with the decrease of the concentration
of fermentation powder. The best additives were diatomite, sodium carboxymethyl cellulose and sodium lignosulfonate.

[ Conclusion ] The fermentation powder of B. subtilis Yz strain show good antibacterial activity against cotton damping—
off, cotton anthracnose, and cotton red rot. The optimum proportion is 3(diatomite) : 0.8(sodium carboxymethyl
cellulose) : 0.1(sodium lignosulfonate) : 1(Yz fermentation powder).

Key words: Bacillus subtilis; cotton; inhibition activity; additives; germination rate; biological seed—coating agent
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Table1 Result of antimicrobial activity experiments of Yz fermentation powder against cotton
damping—off, cotton anthracnose, and cotton red rot
FRAEST s 12T HRAESIEI T FRALLL I
Cotton damping—off Cotton anthracnose Cotton red rot
Yz JFR R BT
Dilution ratio Luc e FENERE [ AERE P e NERES [P AERE R IEH G P B A T HAR

Calibration of inhibition ~ Colony diameter Calibration of inhibition Colony diameter Calibration of inhibition  Colony diameter

zone diameter ( mm ) (mm) zone diameter ( mm ) (mm) zone diameter ( mm ) (mm)

50 10.07a 10.48 15.54a 9.29 8.96 a 8.17
102 10.21a 10.02 14.21b 9.07 7.66 b 8.61
103 9.14b 10.09 13.94c¢ 9.36 83l a 8.45
104 10.07a 8.37 13.65¢ 8.39 7.94 b 7.48
109 7.39¢ 9.62 12.13d 6.66 7.06 cd 5.83
100 6.01d 9.06 13.64c 6.92 7.3 be 6.24
107 5.40e 8.33 10.87e 10.87 6.57d 5.86
108 5.16e 7.80 10.21e 10.21 6.98 d 6.89

e BIEIRE EAR = MR EAR - WV B RGN SO AR 3R 22 5 B

Note: Calibration of inhibition zone diameter = Inhibition zone diameter— colony diameter. Different lowercase letters in the same column represent significant

difference.

22 WEFHEITE Yz Bk BRI FRF
R EZEEY B I B9 5 15

R EE R (£2) £, L 54CHEELH
i, REBSHRT BRI Yz BTG 25 FRER N
68.5% WS INAT R T e BRI R B . NNO .,
P . XA-B. 961, KRFEEBRAE, Yz ik
T2 R PR35 70.80% . 67.65% . 67.60% .
55.60% . 60.50%. 43.00%, #5Ab3H a2 0%,
IR . Wi+, st s t)sE,
Yz J5R3 1% 25 98 N B 23853 51 R 40.00% . 57.50% .
45.80%. 63.00%, #SAbFRE]ZESE B, WIKESE
FIRH AR, . B BRI .
PEIREN . FTHA Ry . R RS ERR . R O
WIS, Yz SRR 2R AT R 40 5 R 23.80%

61.40% . 69.00% . 54.30% . 56.18% . 71.86%.
39.50% . 22.50%, #SAbBRA]ZESE B E, (ESLPRER
PERIRE T, WIKS . R OIGRER Y BRR AT FRG 45
FERFRIN T A IR XE

ZiAy R 25 DL R 4% BhR i B
VEFELL T BT IE 2K, 0l ke SRk (%
T, R St ) AR R SLER4E
R, BOIGWIELERR | RN ) , o (A
R EEREN . XA-B. NNO) .
23 WEIFHETE Yz BREERES ALK FHRF
BhFI R 53 B9 R4k

2B B R Yz S5O TR A 4 S AT ALk
FivF AL (3R K45 7). s aHl: YZ =
3:025:03 1), SEREAE 5 E A
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Table 2 Effects of various additives factors on the biological activity of Yz fermentation powder

It BT ﬁﬁ@T%$ s BT iﬁﬁﬁﬁﬁ
Number Additives factors Reduction rate of Number Additives factors fReduction rate of
living spores (%) living spores (% )
1 T e IR R 70.80a 11 2 W HLLT 4 24 23.80g
2 NNO 67.65h 12 Eiliy 61.40¢
3 s R ) 67.60b 13 SR 69.00ab
4 XA-B 55.60d 14 paatidiig 54.30d
5 961 60.50¢ 15 TR EN 56.18d
6 AR F R 43.00e 16 SIERA(ER Yy 71.86a
7 WA 40.00ef 17 B LI St ] 39.50f
8 i - 57.50cd 18 R LI 22.50g
9 Tkt 45.80e 19 PP Yz T A 68.50ab
10 s - 63.00¢ 20 T Y2 T 0

TE: A5 Y2 BB R LB 11, RISIEERIG/INE S0 RN B R 285 3 .

Note: The ratio of additives factor to YZ fermentation powder is 1 : 1. Different lowercase letters in the same column represent significant differences.

#3 BAMERETIRR L3 @it 548
Table 3 Orthogonal test design of additives L,(3°) and the results

‘ K F Factor -
K5 Number - - - R Seeds germination rate ( % )
A HUE Filler B k4455 Binder C 4G Dispersant
1 1 1 1 87.5
2 1 2 2 57.5
3 1 3 3 77.5
4 2 1 2 92.5
5 2 2 3 62.5
6 2 3 1 80.0
7 3 1 3 72.5
8 3 2 1 75.0
9 3 3 2 80.0
k, 74.17 84.17 80.83
k, 78.33 65.00 76.67
ky 75.83 79.17 70.83
R 4.16 19.17 10.00

T AFIR L 20 3B B mlet, BEI L, 2, 3R IELTAER N R LIRS e R AR, CFP 1, 2, 350
BIARBURBEIREN . X, yo NNOo ko ko kg 28 BIRFRIEDRL | RSZS5)L Z3H0RI Y 3 A0 D55 oA R RS IR AE AT 1 A 2

Note: In column A, 1, 2 and 3 are bentonite, diatomite and kaolin, respectively. In column B, 1, 2 and 3 are sodium carboxymethyl cellulose, polyvinyl pyrrolidone
and sodium alginate, respectively. In column C, 1, 2, and 3 are sodium lignosulfonate, XA-B, and NNO. k,, k, and k; represent the germination rates of cotton seeds

when the three factors of filler, binder and dispersant are combined with other factors.

PERP T2 IRBRER (K 3) KWL, KGR IESGREA R, RAHIEPEaER 1 RS
XPRRAERD T B K ZF AR, A R 4E RN, RBREBRRAN B, AT —$1EsC
YRR, MRAER T RR ZEARE E, WE W

19.17; HUGRHEON, MU AR EERGIT, 24 HEFHTE Yz BREEBES ALK
MEAERD 10 R 2F R, 25 10.00; DR BIFI&SEMmA

FEPP T B K 2 AN AR BN, A0 i+ IEAGAE AN T S5ARCPR B E R 4. %
i, MRAERD T ROR AR, RN 4.160 255 FRBNRIA Yz JEORE K 4 B8 (I HLIR A 4 )5 i
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Table 4 Orthogonal test design of optimization of the additives proportion L, (3%) and the results

HF Factor

EaEs

EH%

Number A BEWEL B R LA 20 C AT A Seeds germination rate (%)
Diatomite Sodium carboxymethyl cellulose Sodium lignosulfonate
1 1(25) 1(08) 1(0.1) 90.0
2 1(25) 2(1.0) 2(0.15) 81.7
3 1(25) 3(15) 3(02) 733
4 2(30) 1(08) 2(0.15) 86.7
5 2(3.0) 2(1.0) 3(02) 833
6 2(3.0) 3(15) 1(0.1) 96.7
7 3(35) 1(08) 3(02) 933
8 3(35) 2(1.0) 1(0.1) 833
9 3(35) 3(15) 2(0.15) 88.3
k, 81.67 90.00 90.00
k, 88.89 82.78 85.56
k, 88.33 86.11 8333
R 6.66 722 6.67

TE: AZIP L 20 30 - . Sk, BT 1, 20 3SR ATIELT AR R BN . IR AR SRR AN SRR Y, C o1, 20 34
BIARTRRBRRN . X, . NNOo Ko K, K S RFREDEF RGZE5] . 380000 3 Fhp 75 AR R 3R LS AR AR 100 & 25

Note: In column A, 1, 2 and 3 are bentonite, diatomite and kaolin, respectively. In column B, 1, 2 and 3 are sodium carboxymethyl cellulose, polyvinyl pyrrolidone

and sodium alginate, respectively. In column C, 1, 2, and 3 are sodium lignosulfonate, XA-B, and NNO. &, k, and k; represent the germination rates of cotton seeds

when the three factors of filler, binder and dispersant are combined with other factors.
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