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Effects of different organic fertilizers on soil microbial biomass
and yield of peanut

LIN Xin-Jian, WANG Fei, CAI Hai-Song, LIN Rong-Bin, HE Chun-Mei, LI Qing-Hua, LI Yu
(Institute of Soil and Fertilizer, Fujian Academy of Agricultural Sciences, Fuzhou 350013, China)

Abstract A pot experiment was set up to investigate the effects of different organic fertilizers on soil microbial biomass and yield

of peanut. The results show that economic and biologic yields of peanut are improved by applying fertilizers. The highest yields are

for the treatment with compound organic fertilizer containing monosodium glutamate. The total amount of bacteria, epiphyte and

actinomyce of soil in the treatment with chicken faeces is highest among the different fertilizer treatments, while the other treatments

have only minor differences. Through total DNA extraction, PCR amplification and DGGE analysis of soil microbe, it is found that

the certain microbe population increases by the application of various organic fertilizers compared with the treatments of inorganic

fertilizer and CK. Also the application of different organic fertilizers improves microbial biomass though to different degrees. There-

fore different organic fertilizers affect both soil microbial biomass and diversity trait.
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1 MR EAX 25 uL 95 5 min; 94 1 min,
11 50 1 min, 72 40 s, 30 , 72 10
min, 4 Dcode universal mutation detection
system(Bio-Rad)  16S rDNA(V3 )
, DGGE 30%  70%
1.26 g - kg 027 g - kg 8% ;
43 g - kg 183.1 mg - kg ; ; 60
39.3 mg - kg 25.1 mg - kg 10.4 20 pL PCR 2>loading
¢ -kg! 1.43 cmol - kg™ 473  buffer(70% , 0.05% , 0.05% ),
¢-kg! pHS23, 70V, 16 h , 10 000
1, syber green 30 min
, : (Bio-Rad)
. . 2 ERSHH
12 2.1
(CK) ( 2,
6 , 4 , ’ ’
7.5 kg, kg N 0.1 g, ’ 432.711%;
N : P,0s: K,0=5:4:6 ’ ’
, ( ; ,
) 7 29 ’ 712.50%;
26.0 cm, 21.5 cm, ; 498.48% ;
22.5cm 8 8 , 7 )
3,12 4
1.3 2.2
o221 DNA
Il mm ,4 , 1 )
(GB 20287-2006) 20 kb DNA ,
DNA 9] , DNA ,
16S rDNA V3 DNA 2.2.2 16SrDNAV3 PCR
1 5-ATTACCGCGGCTGCTGG-3, 2 , DNA ,
2 5-(GC)-CCTACGGGAGGCAGCAG-3; 16S rDNA V3 ,
10> 2.5 pL, 25 mmol - L™ , 500 bp,
MgCl, 2 uL, 2.5 mmol -L™" dNTP 2.5 uL, 20 pmol -L™
1 2 0.5 uL, DNA20-40 ng,  2.2.3 (DGGE)
245uL,Tag 0.5 uL(5U-puL™), DNA16S
Fz1 HKBHENFESLNE
Tab.1 Nutrition value of tested organic fertilizers
N P K
Kind of fertilizer Organic n}elttter Total I,\Il Total E Total 13 pH
(g-kg) (g-kg) (g-kg) (g-kg)
Organic compound fertilizer of 180 105.0 13.0 30.0 6.1
monosodium glutamate
Pig manure 500 8.8 26.0 9.5 8.7
Cattle manure 410 13.0 9.0 11.0 6.9
Chicken manure 410 29.3 36.8 18.7 8.3
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Tab.2 Effects of different fertilization treatments on microbial community -g!
Treatment Bacteria Epiphyte Actinomyces
CK 5.35x10° 2.40x10° 6.60x10°
Inorganic fertilizer 6.10x10° 4.00x10° 5.70x10°
Pig manure 6.40x10° 5.95x10° 1.08x10°
Cattle manure 5.40x10° 2.20x10° 8.15x10°
Organic compound fertilizer of 3.80x10° 5.95x10° 8.05x10°
monosodium glutamate

Chicken manure 2.85%10’ 1.95x10° 3.95x10°

~— 23kb

1 TIEMEYS DNA B4
Fig.1 Extraction and purification of total DNA
from the soil microbe
M  ADNA HindIIl marker,I 6 01 (CK); 2 ;
3 ;4 ) ;6 M shows
ADNA HindlIl marker; 1 CK; 2 Inorganic fertilizer; 3 Pig manure;

4 Cattle manure; 5 Organic compound fertilizer of monosodium
glutamate; 6 Chicken manure. The same below.

1 23 45 6M

~—— 564 bp

PCR 434
PCR amplified products

2 16SrDNAV3 [X PCR # 1&/=4)
Fig.2 16S rDNA amplified products

rDNA V3 R
3 DGGE

ft %€ Pig manure (D

B
=4 | -
— £k§2 Organic compound
ik B fertilizer of monosodium

glutamate 3)

-3 Cattle manure (2)

%K% Organic compound
fertilizer of monosodium
elutamate (@)

3 ATEHEARLNE R T 1% DGGE B i%
Fig.3 Soil DGGE pattern of different fertilization
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Tab. 3 Effects of different fertilization treatments on the yield of peanut

Peanut yield Increased production Biologic yield Increased production
Treatment 1 1
(g- ) compared to CK (%) (g- ) compared to CK (%)
CK 7.2+1.11bB 18.9+1.46¢B m]
Inorganic fertilizer 10.5£1.25aA 45.83 28.1+3.31abA 48.68
Pig manure 11.3+2.92aA 56.94 27.0+4.73 abA 42.86
Cattle manure 10.8£1.06 aA 50.00 24.3+£0.66bAB 28.57
Organic compound fertilizer 12.6+0.90 aA 75.00 28.44+2.25aA 50.26
of monosodium glutamate
Chicken manure 10.4+1.30 aAB 44.44 25.6+0.92abA 35.50
> > > > , ,
(2] NPK
A = pa ( ) ,
3 Hw5itie
3.1
b
b
44.44%~
% s
75.00%, : £% 3k
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