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Effects of application dosages of bacterial manure with
chemical fertilizer on soil fertility

YANG Panpan' ,JIANG Huimin' ,PU Qiang' ,LIU Lihui'*, TAN Zhiyuan®,
YU Chenyun' , TAN Qihui' ,PENG Guixiang'
(1 College of Resources and Environment, South China Agricultural University, Guangzhou 510642, China;
2 College of Agriculture, South China Agricultural University, Guangzhou 510642, China)

Abstract ; [ Objective] To find a suitable ratio of bacterial manure and chemical fertilizer, and guide fer-
tilizing in tobacco field in Nanxiong area, Guangdong Province. [ Method ] Bacterial manure was prepared
by fermenting organic manure with beneficial microbial strains including nitrogen fixation and phosphate-
solubilizing bacteria ( Azotobacter sp. x34) , potassium dissolving bacteria( Bacillus sp. jb21)and photo-
synthetic bacteria ( Rubrivivax gelatinosus sbgl1). Treatments with different dosages of bacterial manure,
including CK (water) , T1 ( chemical fertilizer) , T2 (low dosage of bacterial manure + chemical fertil-
izer) , T3 (medium dosage of bacterial manure + chemical fertilizer) and T4 (high dosage of bacterial
manure + chemical fertilizer) , were applied to the tobacco field. The ratio of base manure to topdressing
for each plant was 1: 1. Low, medium and high dosages of bacterial manure were corresponding to 10, 20

and 40 g of base manure per plant respectively. All treatments were the same in their total nitrogen,
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phosphorus and potassium contents. [ Result] Under the field condition, the treatments with both bacterial

manure and chemical fertilizer effectively increased the soil organic matter contents, significantly in-

creased the contents of alkali-hydrolysable nitrogen, available phosphorus and available potassium in soil ,

improved soil respiration intensity, effectively increased the number of bacteria and actinomycetes in soil ,

and reduced the number of fungi. [ Conclusion ] The medium dosage (20 g base manure and 20 g top-

dressing ) of bacterial manure applied in the T3 treatment has the best effects, which is the recommended

dosage of the bacterial manure.

Key words : bacterial manure; application dosage ; tobacco; soil fertility; soil microorganism
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Tab.1 Different fertilizer treatments in field experiment

s I/ (g BT B/ (g #)
e Ek R [l I RS ZH0 [l B Re
CK 0 0 0 0 0 0 0
Tl 44 28.00 0 28.00 0 13.46
™ 44 23.58 10 4.5 23.58 10 15.40
(k! 44 19.17 20 8.98 19.17 20 17.33
T4 44 10. 34 40 17.96 10. 34 40 21.21
1.3 HHAE 1.4 HESW

SR R P B S R - s st s
HE3 RRMAEY) (B 58 40 5 L BT L IR TR 5
) I R AR BT ARE s R A
il TREE R LA K R T35 L 0 5 7 v 52 e
7k TR A 2 P R B E 2 R (SR AL )
By A LR R A R A v - AR AL
VN RE 5 Bk itk R TR 7 B I A 5 R R0 SR
0.5 mol - L“NaHCO3 B s AR SR F NH,OAC
R KMEIGHE T (64004 JUEICRETT) ME

% Excel 2003 ( Microsoft company ) 1 SPSS17.0
(SPSS Inc. ,Chicago, IL, USA) A BAab A T 5E oo #
FIARDGHE T, 2R F Duncun” s 35 52 A 28 12 0 Bl i 7
25T

2 #ER5HH

2.1 AREAEMEEXHEE RSN
HHZE2 A1, T1 T2 T3 T4 AbFRMH & 435 A
ML & KR BRI e i a4, HS CK A
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Tab.2 Effects of different treatments on the contents of soil organic matter, available nitrogen, available phosphorus and

available potassium

K ihs WL/ o w/(mg - kg~ ) —
(g-kg™) AR A T LA
AR CK 14.52 +£0.08c 73.56 +0.30d 31.11 £0.31c 127.63 +0.61d
T1 17.55 £0.04a 93.15 £0.63¢c 37.37 £1.05b 184.67 +0.71¢
T2 17.49 £0. 13a 106.48 +1.03b 42.40 +0.83a 212.59 £0.96a
T3 16.53 £0.21b 104.33 +1.45b 44.76 +1.13a 209.16 £0.71a
T4 16.60 +£0. 13b 111.03 £0.45a 38.90 +£0.22b 196.92 +0.92b
FER A CK 12.48 +£0.23d 67.02 £0.63e 28.13 £0.70d 102.82 +1.42d
T1 19.93 £0.05¢ 144.84 +1.03d 40.73 +0.68¢ 266.65 £0.40c
v 21.17 £0.12b 156.83 +£0.59¢ 47.93 +0. 82bc 304.85 +1.22a
T3 22.55 £0.09a 162.15 +1.48b 52.94 +1.31a 283.78 +1.05b
T4 22.51 £0.06a 169.97 +1.42a 50.36 1. 18ab 298.90 £0.52a
SR EHH CK 10.95 +0.22d 56.68 +0.71d 25.47 £0.77d 66.65 +1.34e
T1 22.67 £0. 16¢ 127.38 +£0.85¢ 59.59 +1.18¢ 222.15 £0.71d
T 24.63 £0. 14b 137.57 £0.70b 69.93 +0.35b 242.42 +£0.71c
T3 25.57 £0.09a 144.02 £0. 88a 72.78 £0.40a 262.61 £1.37a
T4 24.68 +£0. 16h 147.82 +1.21a 67.57 £1.21b 252.69 +1.53b

DATPHREAFHME 7R, AR A RBOR A HKEEALLEA—ANEEAFEE, ATLEREZFREZE(P>0.05,

Duncan’s % ,n=3),
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Tab.3 Effects of different treatments on soil respiration intensity, and numbers of bacteria,fungi and acitinomyces

. e iR 22 GRS 6 v FLH R & k6
(mg-kg™ +h™") (10° ¢fu - g™") (10* efu - g™") (10* ¢fu - g™")
Zil S| CK 3.07 £0.02d 6.33 £0.67d 16.67 £0.60c¢ 15.67 £0.33¢
T1 3.25 +0.02¢ 8.67 £0.89d 18.76 +0. 88bc 18.43 +£0.88¢
T2 3.40 £0.04b 17.00 £0.58¢ 19.67 +1.20b 24.33 +£0.76b
T3 3.59 +0.04a 19.69 +0.88b 21.00 +£0.58ab 24.68 +1.20b
T4 3.37 £0.01b 27.67 +0.88a 22.67 £0.33a 26.76 £0.90a
HEA HA CK 3.84 £0.0le 27.14 £0. 64c 45.33 +0.88¢ 47.67 +1.40d
T1 6.34 +£0.07d 32.45 £1.52¢ 43.67 +0.88¢c 54.33 +£0.83¢
T2 7.14 £0.04b 48.13 +1.02b 56.73 £1.45a 64.78 £0.67hc
T3 7.51 £0.06a 61.58 +1.38a 54.67 +1.33ab 79.33 +1.18a
T4 5.73 £0.05¢ 54.16 +0.92b 51.33 +0.88b 59.47 +1.02b
JR A CK 2.64 +£0.09d 15.36 +1.76d 39.33 £0.52a 33.67 £0.95d
T1 3.82 +0.02¢ 12.83 +1.45d 41.89 +0.88a 45.38 +0. 86¢
T2 4.27 £0.11b 36.71 £1.20c¢ 32.33 +0.68b 54.33 +0. 86ab
T3 4.57 £0.07a 52.04 = 1.80a 28.67 0. 88¢ 59.00 =1.30a
T4 3.72 +£0.09¢ 45.67 £0.90b 25.58 +0.91d 51.67 +0.60b

DATHBEATAE 7 4R, ARAAEARMORFINKESE, UL LA —NMHEAFHEEEAFTRAENZFREZE(P>0.05,

Duncan’s % ,n=3),
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