+ & (Soils), 2019, 51(5): 903-909

DOI: 10.13758/j.cnki.tr.2019.05.009

M E 5 FE 2 Bacillus amyloliquefaciens SQRY
8 & MR KRR R B BRI 55
i I i i e ” 1 1

(1 / /
/ 210095 2 210042)

Bacillus amyloliquefaciens SQR9

6
(CK) (CF) + + (Th)
+ + + (T2) + + +SQR9 (T3)
+ + + +SQR9 (T4) 5 (CK CF
T T, Ti) Ta
SQR9
(CK) (CF) 4 (Ty T, T3 Ty
Bacillus amyloliquefaciens SQR9 (Ty)
Bacillus amyloliquefaciens SQR9
SQR9
S144.1 A
[12-13]
(
) (plant growth-promoting rhizo-
bacteria PGPR)
[1-3]
[14]
[15]
[4-71
[16]
(Bacillus amyloliquefaciens) SQR9
(17
(-1 SQR9
(2017YFD0200805 2016YFDO0800605) (PPZY2015A061)
(1713A24)
* (lirong@njau.edu.cn; guanxiaojin@ofdc.org.cn)
(1992—) E-mail: 2284932093@qq.com

http://soils.issas.ac.cn



904

51

[18-20]

Bacillus amyloli-
quefaciens SQR9

Bacillus amylolique-
faciens SQR9

1.1
1.11

SQRI9(Bacillus amylolique-
faciens SQR9)!'™!

CGMCC NO.5808

1.1.2 10g 5 g NaCl
10g 1000 ml pH 6.5~7.0
115 C 30 min
1.1.3
N)  284gkg
(P,05) 0.76 g/kg
1.1.4 ( ) (
)
1.1.5
20% =45%
1.31% (P,05)2.64% (K,0)1.55%

( N46.4%)

( Ky,0 54.0% P,05 17.8%)

1.2
1.2.1
SQR9 LB
=1x10’ cfu/ml 200 ml
Fe 0.6%

Mn0.5% B0.2% Zn0.5% Cu03%  MO0.05%

KOH pH
4.0~45

100 g 50 g 200 ml 200 ml
400 ml pH

3%
SQR9
10% 1L
100 g/kg( )

1.2.2 2017 9—10

pH 7.24 15.44 g/kg 1.96 g/kg
1.62 g/kg 11.58 g/kg 21.26 mg/kg
86.53 mg/kg 6
1(CK) 2(CF)
3(Ty)
+ + 4(Ty)

5(Ts) + +
6(T) + + + +
SQRY 9
3 ke 1% / )

7d 6d
3 500

1.3
1.3.1 354
(SPAD )

SPAD
TYS-A

105 °C
15 min 70 °C (21

1.3.2
[22-23]

10g S5g NaCl10g
2.5% 1000ml pH7.2~74 121 C

20 min 1% 2 ml/L 1%
4 ml/L( )

[24]

58
45 ml

2 min 2 min (23]
0.1 ml

30 C 36 h
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. T, T
_ [26]
SPAD 5 CK
30 C 28 C 36 h 72 h
cfu/g (T,>T5>T>T)) 5
1.4 CK T,
Excel 2010  SPSS 13.0 T, CF CK
(least significant diffe- T, T; T,
rence LSD) (P<0.05) T, T
2 CF
2.1 T, T, T3 Ty
1 CK
Ty T, CF CK
(Ts) T; T, T,
T,
R1 FECEXERE D F IR
Table 1  Effects of different fertilization treatments on pepper biological traits
SPAD
(cm) (mm) ) ) ) )
CK 883=*076e 233%0.12e 4270+056c 12.00*1.00c 52524+0.09e¢ 052=400le 0.57=0.06b 0.08=0.00c
CF 1220=%0.53d 257#%0.06d 4543%1.07b 15.00=+=0.00b 727=+0.31d 0.73=%0.03d 0.68=20.04a 0.10=+=0.01bc
T, 1410%0.66c 276*+0.09c 4747=*1.70ab 1533 *1.15b 843 *0.15¢ 084=*+0.02c 0.74=*0.06a 0.12=%+=0.01bc
T, 1590%+0.78b 293=+0.04b 4887=*136a 16.00*0.00ab 9.62=+0.16b 0.96=+0.02b 0.70=*=0.03a 0.09 = 0.02 ab
T; 1520%#=0.72bc 2.85%0.06bc 48.07*140a 16.00*1.00ab 936=2%0.17b 093 +=0.02b 0.73*=0.06a 0.11 #==0.02 ab
T, 17.17=%*0.76a 3.10*0.11a 49.10%+195a 17.00*0.00a 1046=*+023a 1.07=*0.04a 093+0.02a 0.13*0.03a
+ P<0.05
2.2
2 T, T, T, T
SPAD Ty T, CK T4 >T3>T> T,
T, T, CF T, >Ty> T,> T>CF>CK T4
CK T,
T, T,
x2 ARELEBEREDFIEIREF 0
Table 2  Effects of different fertilization treatments on cabbage biological traits
SPAD
(cm) (cm) (cm) (2 (® (@ (@
CK 19.17%076e¢ 12.00==0.00c 18.17=%+0.76e 11.60+=0.79c 2920=+=095b 3685=*201d 3.67=3=021d 030=+=0.06b 0.14=+=0.03b
CF 21.00#1.00d 13.67=%0.58b 20.00==1.00d 1230%+=030bc 30.17==0.85ab 45.64*+4.14c 4.53=2040c 0.45=20.06a 0.20 *=0.02 ab
T, 2217=%1.04cd 14.00*1.00ab 21.17 % 1.04cd 12.83 % 0.61ab 30.80 =0.78ab 50.64 =040b 5.072=0.04b 059=0.11a 027 *+=0.07a
T, 24.00=%1.00ab 14.00%0.00ab 23.00*1.00ab 13.13#0.12ab 31.73*=0.86a 57.31 +=4.01ab 573 +=040ab 0.56 +=0.08a 0.25+0.05a
T; 23.17=%=0.76bc 14.00 %0.00ab 22.17 =0.76bc 12.93 & 0.51ab 30.90 = 1.01ab 55.17 %= 1.26 bc 5.53 2= 0.15bc 0.52 %= 0.05a 0.22 == 0.03 ab
T, 2517%080a 1500%1.00a 24.1724080a 13.67*035a 3243*+205a 61.67=*252a 6.17*+026a 0.55+=0.04a 0254+=0.04a
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CF T, T, T; Ty T, T, CK
CK T, T, CF CF CK
T, T; T, T; CF CK
T, T, T CK 2B CK CF
2.3 CF T T, Ts
1B Ts Ty
1A Ts Ty T, T, CF CK T, T, CF CK
T, T, CF CK T, T, CK
CF T, Bacillus amyloliquefaciens SQR9
CF CK
24 (Ts Ty ) + +
+ +SQRY
Bacillus amyloliquefaciens SQR9
2A T, T;
25 ¢
) 12 B) a a
20} a y - {»
hog I
= 15r b be = 10 b b
" — b
£ 100 be i»% b
2 c @ O
R os| x4
i :
O L L 1 1 L J 0 1 Il 1 1 L ]
CK CF T, T, T, T, CK CF T, T, T, T,
Ab¥g B
( P<0.05 )
1 RESEE X BRHI(A)F B3R B R F AT RNENF
Fig.l1 Effects of different treatments on Bacillus population in pepper and cabbage phyllosphere
25~
s 3 (A) a ¢ 30
= = (B)
2 20} {; ER R
2 5 ab
S 2 7 be e be
~ 15t b b = 20} .
I be e’
= 2 s
E 10 ¢ "
: % 10f
E =
0 1 1 1 1 1 ] 0 1 1 1 1 1 )
CK CF T, T, T, T, CK CF T, T, T, T,
Jis] Qb3
(A B )
2 FEALERITERAA BR P AR R A M E BRI
Fig. 2 Effects of different treatments on culturable microbial population in pepper phyllosphere
2.5 T, CF CK T, T, CF
T CK
3B CK CF T, T, T;
3A T, T, T, CK
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Fig. 3 Effects of different treatments on culturable microbial population in cabbage phyllosphere
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Foliar Spraying of Liquid Compound Microbial Fertilizer Containing
Bacillus amyloliquefaciens SQR9 Promoted Plant Growth

LU Yunfengl, XU Hangl, DUAN Huatai', MEI Xinlan', LI Rongl*, GUAN Xiaojinz*,
ZHANG Nan', SHEN Qirong'

(1 Jiangsu Key Laboratory of Solid Organic Waste Utilization/Jiangsu Collaborative Innovation Center for Solid Organic Waste
Resource Utilization / National Engineering Research Center for Organic-based Fertilizer | College of Resources and
Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China; 2 Nanjing Institute of Environmental
Sciences, Ministry of Ecology and Environment, Nanjing 210042, China)

Abstract: This research aims to study the effects of foliar spraying of compound microbial liquid fertilizer containing
Bacillus amyloliquefaciens SQR9 on the plant growth for developing a novel application mode of plant growth-promoting
rhizobacteria and a novel foliage liquid fertilizer. Pepper and cabbage were selected as the tested model crops, and pot
experiments were performed containing 6 treatments: spraying with water (CK), water soluble chemical fertilizer (CF), water
soluble fertilizer containing chemical fertilizer, amino acids, and molasses (T;), water soluble fertilizer containing chemical
fertilizer, amino acids, molasses, and microelement (T,), water soluble fertilizer containing chemical fertilizer, amino acids,
molasses, and strain SQR9(T;), liquid compound microbial fertilizer containing chemical fertilizer, amino acids, molasses,
microelement, and strain SQR9(T,). Pot experiment results showed that compared to the other five treatments (CK, CF, Ty, T,, T3),
T, treatment efficiently promoted pepper and cabbage growth by improving their biological characters; and the results from the
number of cultural microbes showed that compared to CK and CF, the other four treatments (T, T,, T3, Ty), after application of
strain SQRY containing fertilizers effectively enhanced the number of Bacillus and led to greater impact on the culturable
microbial population in pepper and cabbage phyllosphere with the greatest influence for T4 treatment. In conclusion, the liquid
compound microbial fertilizer containing Bacillus amyloliquefaciens SQR9 can effectively promote the growth of pepper and
cabbage by foliar spraying.

Key words: Bacillus amyloliquefaciens SQR9; Microelement; Foliar spraying; Pepper; Cabbage; Compound microbial

liquid fertilizer
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