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(1 550006 2 550006
3 550006)
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GZ-1
52.26% GZ-1 (B/F) B/F 5.67 GZ-111
Ve 0.68 1.64 0.41
GZ-111
GZ-1 GZ-111
S152.4 S532 A
[9]
3
[1]
1
2] 1.1
1.1.1 2015 3 10
26°52'19.7"N
104°1027.3"E 2247 m
2 56.84 g/kg
4 1.54g/kg 98.43 mg/kg 0.815 g/kg
[5-8] 18.75 mg/kg 10.86 g/kg 95.52 mg/kg
pH 5.58
( [2013]010 ) (201503127) (
[2015]10 ) ( 201314 )
* (qs3761735@163.com)
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1.1.2 5 15min 60 0.25 mm
( ) 1.2.3
1.1.3 (N 460 g/kg) pH
(P,0s 120 g/kg) (K,O 500 g/kg)
GZ-1 GZ-1I GZ-I GZ-IV
I
H,S0,-H,0,
97.1 61.9 91.4 [10]
180.7 g/kg 588 526 222 434 gkg
=02 /g
1.2 1.2.4 Excel DPS  SPSS19.0
1.2.1 5 3
33mx8m I m
2 192 (CK) 2
2.1
1 172 2 GZ-1 GZ-111
CK 6% ~ 17.6% GZ-111
1/2 17.6% (P<0.05)
F1 SRBBRHEAF (kg/hm?) (P>0.05)
Tablel Fertilizer inputs of different treatments CK
N P K 9.4% ~ 25.7%  23.0% ~ 41.2% GZ-111
1 2 3 4 GZ-IV (P>0.05)
CK - - - - 240 135 270 (P<0.05)
GZ-1 1800 - - - 240 135 270 (P<0.05)
GZ-11 — 1 800 - — 240 135 270
GZ-111 - — 1 800 — 240 135 270
GZ-1V - - — 1 800 240 135 270 cK GZ- cK
5.35% CK Gz-lI
1.2.2 2015 9 95%
0~ 20 cm GZ-11
0.25 mm “ 77
5
105

x2 FREMENEMNEEDREHHRRRZEKAEIE

Table 2  Effects of different bio-fertilizers on emergence rates and agronomic traits of potato under continuous cropping

(cm) (mm) (%)
CK 762£5.1b 104+15b 2.6%l.1a 93.27
GZ-1 81.4+12.6 ab 125+ 1.5ab 3.6+l.1a 97.36
Gz-11 702+7.6 b 114+ 1.5ab 32£15a 89.51
GZ-111 89.6+54a 13.1+19a 32+£13a 98.26
GZ-IV 77.6£9.8b 128+19a 38+16a 96.12

(P<0.05)
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2.2 GZ-1
CK 1 GZ-1I
GZ-11 CK
GZ-1
( ) CK 3.8>10* cfu/g GZ-III
GZ-1V
[11-12]
[13] cc >3
(B/F) GZ-1
GZ-11I CK 5.67
(14] 32
[15-17]
[18-21] cc >3
3 CK [22-23]
R3 AREMENEXEEDRE L EMEMRIZIT
Table 3  Effects of different bio-organic fertilizers on soil microflora under continuous cropping of potato
/ (B/F)
(x10°cfu/g ) (x10*cfu/g ) (x10°cfu/g ) (x10%) CK ()
CK 0.60+0.02 ¢ 4.0+03a 1.8+02c¢ 0.15 -
GZ-1 1.20+£0.30a 1.2+02¢ 44+£09a 1.00 5.67
GZ-11 0.60 £ 0.06 ¢ 1.7+£0.7b 25+£020D 0.35 1.33
GZ-111 1.00£0.04 a 1.6 £ 0.7 bc 46+04a 0.63 3.20
GZ-1IV 0.90+0.10b 1.6 £ 0.8 bc 3.5+£05ab 0.56 2.73
2.3 N
CK pH
(24] GZ-111
CK 10.53% 64.86% 69.84%
[25] 8.33%
[26]
[27] ,
x4 FREVANEEEDIRELRFTIHIZIT
Table4 Effects of different bio-fertilizers on soil nutrients under continuous cropping of potato
(g/kg) (mg/kg) (g/kg) (mg/kg) (g/kg) (mg/kg) (gkg)  pH
CK 2.0 101.9 0.9 30.6 11.8 195.2 17.6 6.2
GZ-1 1.9 107.2 1.1 24.1 12.2 227.3 18.4 6.0
GZ-11 2.1 107.2 1.0 31.5 12.2 293.4 20.6 6.9
GZ-111 2.1 112.6 1.2 50.4 12.8 331.6 19.1 6.2
GZ-1vV 2.1 107.2 1.1 39.9 12.2 187.0 18.4 6.7
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2.5
2.4
5 ( 6) 4
CK 7.84% ~ 52.26% GZ-1
25 135kg/hm*>  CK CK 9.8%
52.26%(P<0.05) GZ-1V CK ~ 26.4% GZ-1I>GZ-I>GZ-1V> GZ-11I
46.82% GZ-111 GZ-11 CK 5.26% ~
26.32% GZ-1I
GZ-1I>GZ-II>GZ-I>GZ-1IV>CK  GZ-1I
(2831 CK  21.36%
[32-37]
x5 FREYENRBMEEDRESSFN
Table 5 Effects of differer}t bio-fertilizszrs on potato yields under 7
continuous cropping GZ-1III
Ve CK 67.83%
(kg/hm’) CK (%) 164.00%  40.50% GZ-II
CK 16614+ 151 ¢ - CK 26.97% GZ-111 CK
GZ-1 25120+324 a 52.26 25.00% GZ-1 GZ-IV
GZ-11 17 802 +£243 b 7.84 3
GZ-11I 18753750 b 13.60 GZ1  GZIV
GZ-IV 24237+301a 46.82
x6 TREMANELENEESRERTSENFTM
Table 6 Effects of different bio-fertilizers on potato nutrient contents under continuous cropping
(mg/kg) CK (%) (mg/kg) CK (%) (mg/kg) CK (%)
CK 16.3 - 1.9 - 22.0 -

GZ-1 20.3 24.54 2.0 5.26 24.6 11.82
GZ-11 20.6 26.38 2.4 26.32 26.7 21.36
GZ-111 17.9 9.82 2.1 10.53 24.8 12.73
GZ-1V 18.5 13.50 2.1 10.53 222 0.91

F7 TREYBEHAELENEESRERRNZNT
Table 7 Effects of different bio-fertilizers on potato qualities under continuous cropping
Ve
(g/kg) CK (%) (g/kg) CK (%) (g/kg) CK (%) (grkg)  CK (%)
CK 101.6 - 92.0 - 2.5 - 120.0 -

GZ-1 111.6 9.84 145.0 57.61 3.9 56.00 148.6 23.83
GZ-1I 129.0 26.97 101.8 10.65 3.0 20.00 137.1 14.25
GZ-111 127.0 25.00 154.4 67.83 6.6 164.00 168.6 40.50
GZ-1V 115.5 13.68 139.6 51.74 4.1 64.00 148.6 23.83

(B/F) 133 ~ 5.67
3 GZ-111
/
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Effects of Different Bio-organic Fertilizers on Potato Production and
Soil Biochemical Characteristics in a Continuous Cropping System

LIU Lingling'**, GOU Jiulan'**, HE Jiafang'**, FAN Chengwu'*?, QIN Song'**"

(1 Institute of Soil and Fertilizer, Guizhou Academy of Agricutural Sciences, Guiyang 550006, China; 2 Guizhou Research

Center for Agricultural Resources and Environment Engineering Technology, Guiyang 550006, China; 3 Field Monitoring

Experimental Station for Cultivated Land Preservation and Agro-environment in Guizhou, Ministry of Agriculture of China,
Guiyang 550006, China)

Abstract: Bio-organic fertilizer is a new type of fertilizer which combines the advantages of beneficial microorganism and
organic fertilizer, thus can promote the colonization and development of beneficial microorganism in soil. A field experiment was
conducted to disclose the effects of different bio-organic fertilizers on potato production and soil biochemical characteristics in
order to overcome the obstacle of potato continuous cropping. In this study, the emergence rates, agronomic traits, yields and
qualities of Weiyu 5, a potato variety, as well as soil biological properties were compared under the same amounts of chemical
fertilizer and of different bio-organic fertilizers. The results showed that bio-fertilizers improved potato production and soil
nutrients and microbial community. Compared with CK (only chemical fertilizers), GZ-I treatment was the best in increasing
potato yield, increased by 52.26%, and also increased the ration of bacteria to fungus (B/F) by 5.67 times. GZ-III was the best in
improving potato quality, which had the highest contents of starch, reducing sugar and Ve, increased by 0.68, 1.64 and 0.41 times,
respectively. Bio-fertilizers improved soil nutrient contents and soil fertility, in which GZ-III was best. In general, bio-organic
fertilizer can improve soil quality and increase the yield and quality of potato under continuous cropping, GZ-I is the best in
promoting yield and CZ-III is the best in promoting soil and potato qualities.

Key words: Potato; Bio-organic fertilizer; Continuous cropping; Soil microbial community
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