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Analysis of nutrient contents and microbial flora in the continuous crop-

ping soil of strawberry in different regions of Jiangsu province
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ment, Nanjing 210014, Jiangsu, China; *College of Horticulture, Nanjing Agricultural University, Nanjing 210095, Jiangsu, China)

Abstract: [Objective]ln recent years, different levels of continuous cropping obstacles have occurred
in strawberry production in China. Continuous cropping reduces the content of soil organic matter and
leads to increasing shortage of trace elements. It may also cause imbalance of microbial structure in the
soil. As a result, strawberry plants become susceptible to pests and diseases that cause huge losses for
strawberry producers. In our study, soils of continuous cropping of strawberry were collected from
Gangshang town, Shiliu town, and Baima town, which are the main strawberry producing areas in Jiang-
su province. By investigating the nutrient contents and microflora status of the continuous cropping
soils at different depths in these areas, we planned to analyze the effect of continuous cropping on straw-
berry plants, understand the mechanisms of continuous cropping obstacles, find countermeasures, as
well as provide a theoretical basis for overcoming continuous cropping obstacles in strawberry. [Meth-
ods] Soil samples were collected from strawberry greenhouses in Gangshang town, Shiliu town, and
Baima town in Jiangsu province at the end of May 2016, and these areas have been continuously crop-
ping strawberries for more than seven years. The greenhouses at different locations in each region were

used and the soils of 0 to 10 cm, 10 to 20 cm, and 20 to 30 cm in depths were collected using a five-
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point sampling method. The soil samples were divided into two equal parts, one of which was used to
detect soil microorganisms, and the other was used to determine soil physical and chemical properties.
On September Sth of the same year, 20 strawberry plants were planted in continuous cropping soils col-
lected from each area in a potted manner, and the non-continuous cropping soils in the same area were
used as the experimental control. Three replicates were conducted in this experiment. On the 57th day
after planting (November 1st), the status of plant growth was investigated. [Results]The organic matter
content (g- kg") of the surface soils (0 to 20 ¢cm) in Gangshang town, Shiliu town, and Baima town was
18.40+5.42, 18.26+1.28, and 28.63+8.04, respectively, and the organic matter in Gangshang town and
Shiliu town is in shortage. As the depth of the soil increased, the organic matter content in Shiliu town
and Baima town showed a decreasing trend, while it increased first and then decreased in Gangshang
town. The content of available nitrogen (mg- kg'') in the surface of Gangshang town, Shiliu town, and
Baima town was 75.374+1.24, 81.25+£3.09, and 113.75+£14.21, respectively, and the available nitrogen in
Gangshang town and Shiliu town is relatively in shortage, and the content of available nitrogen in Bai-
ma town is moderate. The available soil nitrogen in the three regions was mainly concentrated in the 0
to 20 cm soil layer, and the available nitrogen content in the deeper soil layer decreased by 33%-45%.
The available manganese content (mg- kg') in the surface of Gangshang town, Shiliu town, and Baima
town was 3.76+0.56, 44.15+£3.20, and 13.06+0.85, respectively, corresponding to lacking, abundant, and
moderate, respectively. The boron concentration (mg- kg'') in continuous cropping soil in Gangshang
town, Shiliu town, and Baima town was 0.63+£0.27, 0.51+£0.03 and 0.25+0.03, respectively. The soil bo-
ron was moderate in Gangshang town and Shiliu town, but lacking in Baima town. The contents of
available potassium, phosphorus, magnesium, iron and zinc were very high in the three regions. The re-
sult of soil electrical conductivity (EC) showed that the continuous cropping soils in Gangshang town
and Baima town had mild salinization, and the soils in Shiliu town had moderate salinization. Soils in
Gangshang town and Shiliu town were neutral in pH, while soils in Baima town belonged to the slightly
alkaline soil. As the depth of soil increased, the abundance of soil actinomycetes in Gangshang town,
Shiliu town and Baima town showed a decreasing trend; the abundance of soil bacteria in Gangshang
town and Shiliu town tended to decrease; while that in Baima town increased. Interestingly, with the
deepening of the soils, the abundance of fungi in Gangshang town first decreased and then increased;
that in the Shiliu town showed a decreasing trend, while soils in Baima town showed an increasing
trend.[ ConclusionJContinuous cropping results in the loss of soil nutrients and the imbalance of micro-
bial community structure, which will have a significant impact on strawberry production. As long as
possible, continuous cropping should be avoided in the production, and soil improvement should be con-
ducted in time.
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Table 1 Classification standard of soil nutrient contents

WORBLID ) wOHRHD wGARBE wATRBO WD wCH D w(lD)  wCH D w260
FHFRE magtter Available  Available  Available  Available Available  Available Boron Available  Available
Abundance content/ N content/ K content/ P content/ Fe content/' Mn content/ Zn content/ content/  Ca content/ Mg content/

(@ kg (meke) (mgkgh) (mgkgh) (mgkg) (mgkg) (ngkgl)  (mgkg) (gkgh)  (mgokg)
Wi = <6 <30 <30 <3
Extremely lacking
IR#kZ Very lacking  6~10 30~60 30~50 3~5 <2.5 <1 <0.3 <0.3 <0.4 <60
k= Lacking 10~20 60~90 50~100 5~10 2.5~4.5 1~5 0.3~0.5 0.3~0.5  0.4~0.8 60~120
J& ' Moderate 20~30 90~120 100~150  10~20 4.5~10 5~15 0.5~1.0 0.5~1.0 0.8~1.2 120~180
FH Rich 30~40 120~150  150~200  20~40 10~20 15~30 1.0~3.0 1.0~2.0 >1.2 >180
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Fig. 1 Changes in nutrient contents of continuous cropping soils at different
depths in different strawberry production areas
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Table 3 Microbial community structure of continuous

cropping soils in three areas

) T2 HEE#E MW AR

X ; . . )

Arca Soil Fungi/ Actinomycetes/ Bacteria/
layer/em (10°CFU-g") (10°CFU-g") (10°CFU-g")

TR 0~10  4.65£0.84c¢c  6.07x0.17 de 2.56+0.59 bc

Gangshang,

Pizhou 10~20  3.97+0.51d  6.63+0.17 de 3.43+0.42 ab
20~30  5.25+0.18¢  2.56+0.17f 1.90+0.17 ¢

R AR 0~10 10.12+0.84 ab 26.19+3.37a  2.74+0.17 be

Shiliu,

Donghai 10~20  12.17+1.87a 13.26£1.70 ¢ 2.39+0.30 be
20~30  9.17+0.50b  8.81+£1.68d 1.67+0.33d

WKEABHE 0~10  6.75:0.68 ¢ 22.17+0.34b  3.25+0.51 abc

Baima,

Lishui 10~20  6.05£1.57¢c  7.90£1.40 de 2.60+0.87 bc

20~30

B AR BN D R Rk R R A S D
o W AR LR A B R R D&, A
Ly AR 52 08 T 3 P b B I R MR 2 e B
%, A2 R E S, A S EEEES.
2.3 TIEMEMRESMS L EEBAMRAMEX
154

3B HEME R, A RS LA
WBAMFUESEEEZEMR(RD ARNES

10.38+0.53 ab 4.88+0.53 ¢ 4.13+1.24a

F4 TEWEYHES TIEBUAEROEXED

Table 4 Correlation between soil microorganisms and soil physical and chemical properties

RS AR BABR BREE ANGE BOLBT BARR A R
Available Available Available Available Available Boron Organic  Available Available Available pH EC
Ca Mg Fe Mn Zn matter N K P
4 R 0.475 0.586"  -0.043 -0.178 -0.249 -0.064 0.432 0.464 0.087 -0.224 0.467 -0.195
Bacteria
HR -0.392 -0.125 0.508%* 0.488%* 0.759** -0.230 0.180 0.317 0.699** 0.794** 0.444  0.545*
Fungi
T -0.702"  -0.561 0.708**  0.713**  0.491* 0.039 -0.310 -0.231 0.340 0.568* 0395  0.549*
Actinomycetes

T R B AR IS R H IE GRS 2 HIRER IEHIDG S SR, * FoR S AHOG, + R 2 Mk

Note: The data in the table are correlation coefficients, positive and adverse represent positive correlation and adverse correlation, respectively.

* represents significant correlation,and ** represents extremely significant correlation.

A OB A RS AN L ECH £ B I
IR 5 5 S RO RO AT R R R AR 3 I
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R, 5 EEAMBE EE R MK,
2.4 FXEELIFEREI 0

3 XE A R AR AU TR S T IR

AR B () A X B T S B v, DN 30% , 1 S B A X AT
IR AN 1% (F 5) 5 =AM [X 13 1 6 A8 Ak
KA MHIER, & BEWZE RO, A REIEE
R PR D 2R R R B O R PR R AR O A AR A S
5 xR RALE p< 0.05 KF LB ZFRHAD T 21.55%~
58.38% ; ¥ B I IEAE TR AR PR AR K 5 % I 22 57 12
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