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Effects of Rain-shelter cultivation on the rhizosphere
bacterial communities of pear trees
CHEN Xiaoming, ZENG Shaomin, HUANG Xinzhong '
(Fruit Research Institute, Fujian Academy of Agricultural Sciences, Research Centre for Engineering Technology of
Fujian Deciduous Fruits, Fuzhou, Fujian 350013, China)
Abstract: [Objective]l To provide a theoretical basis for improving soil management measures of rain shelter treatment, the
effects of rain shelter treatment on the bacterial community of pear tree rhizosphere soil were studied. [ Method] The fruit
qualities, and soil chemical properties and taxonomic composition of bacteria communities were determined under rain-shelter
treatment and open field treatment in the same pear orchard. The correlation between bacterial communities in the rhizosphere
of pear trees and the physio-chemical and fruit quality indicators under different treatments were analyzed. [ Result] The
results of pear fruit quality showed that the content of sucrose and reducing sugar under rain-shelter treatment were increased
by 1.83 times and 1.08 times, respectively, as much that under open field treatment. The content of vitamin C and total acid
under rain-shelter treatment were significantly decreased by 1.23 times and 1.20 times, respectively, as much that under open
field treatment. Compared with open field treatment, the ratio of sugar to acid in rain-sheltered treatment increased
significantly and fruit quality was better. The results of soil chemical properties of pear orchard showed that the contents of
available phosphorus, available potassium, organic matter and water content in the rain shelter treatment were significantly
lower than those in the open field treatment, while the total nitrogen was significantly higher than that in the open field

treatment. Sequencing analysis of rhizosphere soil microorganisms showed that the main bacterial communities in the
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rhizosphere soil of pear trees under rain shelter treatment were Proteobacteria, Acidobacteria, Chloroflexi and Actinobacteria

at the phylum level. Uncultured bacterium, uncultured forest soil bacterium and uncultured proteobacterium were the main

bacterial communities in the rhizosphere of pear trees in the open field. Rain-shelter treatment significantly increased

rhizosphere microbial diversity and richness. Correlation analysis showed that the rhizosphere microbial diversity was

positively correlated with total nitrogen, available nitrogen and pH value, but was negatively correlated with total potassium,

total phosphorus, available potassium, available phosphorus, organic matter and water content, and was positively correlated

with sucrose and reducing sugar content. [ Conclusion] Rain-shelter cultivation can promote the diversity and richness of

microorganisms, enhance the stability of the rhizosphere micro-ecological environment. Rain-shelter treatment is conducive to

the growth of pear trees and the formation of fruit yield and quality, but it was disadvantageous to soil material circulation.

Proper open shelter cultivation could make use of soil material circulation in pear orchard and improve the sustainability of

pear orchard production.
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Table 1 The pear fruit qualities under different cultivation modes

FEfh T L5 HE
Samples Sucrose/g-hg ' Reducing sugar/g-hg '
TYGH 1.284+0.01 a 7.17£0.01 a
TY 0.70£0.03 b 6.64+0.12b

Y3 C e8Iz PR LL
Vitamin C/g-hg”' Total acid/g-kg ' Ratio of sugar to acid

6.181£0.05b 1.20+0.01 b 70.42

6.97£0.07 a 1.4410.01 a 50.97

E: TYGH--BERYREE, TY--EeHidki: (E1~3[FD : NG FEEFRIRP<0.05/KF ERJREME (F2~3F)D .

Note: “TYGH” represent rain-shelter cultivation, “TY” represent open field cultivation (The same as Fig.1-3). The lowercase represent significant difference at

P<C0.05 levels(The same as table 2-3.
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Table 2 Chemical properties of soils from different treatment

plots
1B H% Index TYGH TY
424 Total potassium/ (g-kg ) 575+0.14a 5.88+0.20a
%% Total nitrogen/ (gkg ) 7.73£0.37a 420%0.15b

4284 Total phosphorus/ (g-kg ) 0.066£0.004a  0.090+0.0152a

B Available nitrogen/ (mg-kg ) 214742132 1896%147a

W Available phosphorus/ (mgkg ) 87.74+£7.11b  165.38%+17.66a

A Available potassium/ (mgkg ) 165.65+£2.60b  229.74+5.54 a

A HUF Organic matter/% 7.64+1.68b  16.16+0.38a

pH 5.05%£0.03a 492+0.11a

%7K & Water content/% 1433£0.88b  20.33+1.76a
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AR B LI AE Y R T 2
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REAR B AR 1T K- 40 R B 95 22 DL B A 1]
( Proteobacteria ) . 2 #T & ] ( Acidobacteria ) . Z¢ 25
T ] (Chloroflexi ) #1816 ] ( Actinobacteria ) A 3=
(F 1-A) 5 TEJE K1 1Y 20 R 3% 3228 UAS ] B 3R 41
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Table 3 Sequence alignment and OUT number statistics of pear
rhizosphere soil microorganism

¥ b Samples RT CT OTUs
TYGH 40774+3196 b 40441+3164b 2009+28a
TY 4472842854 a 44328+2845a 1830+20b

¥E: RT (Raw_tags): £ idid SR &t (1 fastq B i 13 B0 45 R,
CT (Clean_tags): #E—BX L R BRI G K. FFF IR B4
R, OTUs HFEA S A3 BIHT-HOTUH H .

Note: RT is the result of merging the filtered low-quality fastq data, CT is the
result of further removing chimera and short sequences from the merging

result, and OTUs is the average number of OTUs of the samples.
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Fig. | Taxonomic composition of bacterial communities in the rhizosphere soil of pear trees at the phylum level and genus level

under different cultivation modes
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Fig.2 The alpha diversity (Shannon index, A) and abundance (Chaol, B) of rhizosphere soil bacteria of pear trees under

different cultivation modes.
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Fig. 3 rincipal component analysis of bacterial community in
pear rhizosphere soil under different cultivation patterns
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Fig. 4 Bacterial taxa with different abundance changes in rhizosphere soil of pear trees under different cultivation modes
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Fig. 5 Correlation analysis between bacterial communities in
the rhizosphere soil of pear trees at the genus level and
the soil physio-chemical indexes (A) and fruit qualities
under different cultivation modes
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