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Continuous cropping of melon reduced the diversity of soil mesofauna

and soil ecosystem multifunctionality

Ayijiamali - Kudoureti, LIU Yuxiang, PAN Weiping, Asiya - Naijimiding, Saideerding - Paerding, GUO
Jiang, MAO Liang, ZHANG Yihe, Ruxianguli - Aitanmu

(Turpan Agricultural Technology Extension Center, Turpan 838000, Xinjiang, China)

Abstract: Continuous cultivation of melons lead to deterioration of soil properties, the decrease of soil enzyme activity,
the accumulation of self toxic substances, and changes in microbial community, which in turn seriously endangers soil bio-
diversity. However, the impact of continuous cropping on soil fauna is still unclear. Taking the habitats of melon with dif-
ferent planting years(1 year, 3 years, 7 years, 20 years)as research objects, the methods of field in survey and indoor isola-
tion identification were used to investigate the changes in community characteristics, diversity, and ecosytem multifunc-
tionality of mesofauna, with a focus on exploring how the continuous planting process of melon affects mesofauna and
ecosystem multifunctionality. A total of 556 soil mesofauna were collected in the study area, and the dominant groups
were nematodes, collembola and mites, accounting for 75.72% of the total soil fauna abundance. The abundance, group
numbers and diversity of soil mesofauna showed an increasing trend with the decrease of soil salinity. However, the multi-
functionality decreased with the extension of continuous planting years. The results of redundancy analysis(RDA)showed
that soil organic matter content, nitrate nitrogen content, vegetation characteristics and soil salinity were the main factors
affecting the diversity of soil mesofauna community in the study area. Regression analysis showed that among the envi-

ronmental factors, total salinity had the greatest impact on soil fauna diversity (p<0.05). The results of PLS-PM
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least-squares structure model also showed that vegetation biomass had a direct positive and significant impact on ecosys-

tem multifunctionality, and also had an indirect positive impact on ecosystem multifunctionality by affecting the diversity

of soil mesofauna. In conclusion, continuous planting of melon reduces the diversity of soil mesofauna and ecosystem

multifunctionality, mainly due to the increase in total salinity and decrease in melon biomass caused by long-term continu-

ous planting. Results are of great significance for the efficient, safe, and sustainable development of muskmelon industry

in the northwest China.

Key words: Melon; Soil mesofauna; Community diversity; Continuous cropping; Ecosystem functionality
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Table 1 Composition of soil mesofauna communities in melon fields with different cropping years

1Yr 3Yr 7Yt 20Yr
ES i — — — -
Group L ER A £ EREA £ R £ EREA
Abundance Percentage/% Abundance Percentage/% Abundance Percentage/% Abundance Percentage/%

£ d1 Nemotode 33 20.89 96 39.51 28 28.87 5 8.62
HIHATIIE H Prostigmata 22 13.92 54 22.22 16 16.49 10 17.24
FFS 1] H Mesostigmata 0 0.00 7 2.88 4 4.12 0 0.00
F 37 H Oribatida 7 443 14 5.76 3 3.09 1 1.72
ST Bk 2R} Isotomidae 15 9.49 32 13.17 12 12.37 9 15.52
Bk A R} Hypogastruridae 11 6.96 9 3.70 4 4.12 4 6.90
KBk Bl Entomobryidae 4 2.53 7 2.88 5 5.15 0 0.00
7 Bk 41 F} Sminthuridae 9 5.70 0 0.00 0 0.00 0 0.00
#UF} Formicidae 13 8.23 4 1.65 6 6.19 9 15.52
&%} Cimbicidae 0 0.00 0 0.00 1 1.03 0 0.00
1A} Muscidae 0 0.00 0 0.00 1 1.03 1 1.72
IR} Sciaridae 9 5.70 1 0.41 2 2.06 2 3.45
XM H %) H Diptera larva 0 0.00 0 0.00 1 1.03 0 0.00
1 4.8} Aphidoidea 4 2.53 3 1.23 2 2.06 2 3.45
#] R} Thripidae 0 0.00 0 0.00 2 2.06 0 0.00
L HIR} Carabidae 1 0.63 0 0.00 0 0.00 2 3.45
A5 R} Tenebrionidae 0 0.00 1 0.41 0 0.00 1 1.72
i F 41 HL Carabidae lavra 1 0.63 0 0.00 0 0.00 0 0.00
[ & Culculionidae 9 5.70 7 2.88 5 5.15 3 5.17
Rl s % ik Culculionidae lavra 3 1.90 1 0.41 1 1.03 0 0.00
I F R Pselaphidae 7 4.43 3 1.23 3 3.09 2 3.45
fRIAF} Porcellionidae 10 6.33 4 1.65 1 1.03 7 12.07
At Total 158 100.00 243 100.00 97 100.00 58 100.00
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Fig. 1 Changes in abundance and group number of soil mesofauna in different cropping fields
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Fig. 5 Changes in environmental factors of melons with different cropping years
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Fig. 6 Redundancy analysis(RDA) of soil mesofauna abundance and environmental factors
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Fig. 7 Correlation between soil mesofauna abundance and environmental factors

TR Z B SRR TFEEX M

SKE WC/%

R:0‘76,p<2.2.e—16." R:—.O.33,p<0.001 2 . R=0.67,p<5.9e-14 * .
g 3 30 ® 5
g =] =]
5 s 5]
= = =
= < =
3 3 3
< < <
i id g
) M M
.. hd L] L] d ° ‘
11 hd ! L E .\ hihd \. .’. 1 0—"; hadi! 1 1 1
10 20 30 0.4 0.8 1.2 1.6 10 20 30 40 50
wCHHLED) SOM content/(g-kg™) w(42%) TN content/(g-kg™") w(i§ZS %) NO; content/(mg-kg™)
R=0.34,p<Te-04, R=0.77,p<2.2¢-16 R=0.63,p<5e-12 ‘
E1] S 30 5 30} .
[ [ Q
= 2 2
5 s 5]
= kel 20 il
2 2 5 20
2 2 §S)
< < 10 <
= i =
) R )
£ r.:‘ ! | | | | | | | 0
5 10 15 20 0 10 20 30 40 50 10 20 25

« 51 -



X ISR 5T th

LG

38 %

_
=
1

o
)
I

o

<
=N
T

N
~
T

LB RGEZ RN
Ecosystem multifunctionality

e
o
I

7

]
1Yr 3Yr

e
=}

B8 AEMEFRERESRESIREMET L
Fig. 8 Changes in soil ecosystem multifunctionality of
habitats with different cropping years
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