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nobacteria) B #T B |7 ( Acidobacteria) . AT # |1 ( Bacteroidetes) . 3 ¥ Jft B |7 ( Gemmatimonadetes ) % % £ 2 4t & 4
W BN 85.2%~90.6% , ¥ g 2 Ji H J& (Sphingomonas) F1 35 AT & J& (Arthrobacter) 7y £ E & , A3 £ & £ TB &
B CK RE A HE AT 17.6%7 56.6% , % TN A3 2 A1 n T 51.5% 47 104.3% , A2 4% RE R, FHRE T
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Effects of bio-organic fertilizer on soil bacterial community
structure in walnut orchard

ZHANG Kaiyu, GU Jie, WANG Xiaojuan, GAO Hua
(College of Natural Resources and Environment, Northwest A&F University, Yangling, Shannxi 712100, China)

Abstract; A field experiment was conducted to investigate the effect of bio-organic fertilizer on the bacterial
community diversity in walnut orchard. High-throughput sequencing was used to study the bacteria diversity and
composition in different fertilization treatments. An analysis of the relationship between bacterial community and en-
vironmental factors was conducted as well. There were three treatments including control ( CK) , conventional fertil-
izer treatment (TN) and bio-organic fertilizer (TB). The results indiated that soil organic matter, total nitrogenand-
total phosphorus of TB were 46.3% , 30.6% and 50.8% higher than those of CK, respectively. The a—diversity in-
dex of TB was higher than that of TN and CK. While the ACE index and Shannon index of TN were 0.5% and 1.2%
lower than that of CK treatment, respectively. At the phylum level, Proteobacteria, Acidobacteria, Actinobacteria,
Bacteroidetes and Gemmatimonadete were the predominant phyla, accounting for 85.2% ~90.6% of the total reads.
At the genera level, Sphingomonas and Arthrobacter were predominant genus. The relative abundance of Sphin-
gomonas and Arthrobacter in TB were increased by 17.6% and 56.6% than that in CK, and 51.5% and 104.3%
than that in TN, respectively. Redundancy analysis showed that environmental factors explained 94.6% of bacterial
community changes. Soil organic matter,alkali-hydrolyzable nitrogen and potassium contents were the main factors
for the bacterial community changes in walnut garden.

Keywords: Bio-organic fertilizer; bacterial community; high-throughput sequencing; walnut orchard soil
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Table 1 Soil chemical properties in different fertilization treatments

fbs ﬁﬂlfﬁ %2%\ e Exil ‘ ' Bl A Ji?ﬁlﬁr’f? Eiﬁl%ﬁ*
Treatment pH Organic matter ~ Total nitrogen Total phosphorus  Total potassium Alkali-hydrolyzable N Available P Available K
/(g k) /(g-kg')  /(grkgh) /(g kgh) /(mg-kg™)  /(mg-kg") /(mg-kg)
CK 8.03+0.005a  10.8+0.446a 0.62+0.002b 0.59+0.002b 14.6+0.429a 33.9+0.689b 29.8+0.522b  190+0.653¢
TN 8.02+0.005a  12.1+0.212b 0.70+0.005b 0.81+0.010a 14.5+£0.060a 38.3+0.155ab  30.4+0.208b 230+1.562b
TB 7.98+0.008a  15.8+0.126¢ 0.81+£0.008a 0.89+0.008a 14.3+£0.170a 40.7+0.286a 52.4+0.314a 338+0.287a

TE B FRHEDR (mean+SD) ,n=3; [W—AF AR T RRR 25 3 (P<0.05) .

Note ; Mean+SD ,n=3. Different letters on the same line indicate significant difference ( P<0.05).
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Fig.2  Abundances of bacterial community a—diversity indexes under different fertilizer treatment
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fertilization treatments at phylum level
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