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Abstract: The changing patterns of soil chemical properties, enzyme activity, and microbial diversity in rubber planta-
tions intercropped with three potato varieties (Jianchuanhong or JCH, Zishu or ZS, Daniujiao or DIJN) were studied in
this study. The results showed that rubber plantation intercropped with potatoes could significantly increase the soil
organic matter, total nitrogen, total phosphorus, total potassium, alkaline dissolved nitrogen, effective phosphorus, soil
B-glucosidase, N-acetyl B-D-glucosidase, acid phosphatase and aryl sulfatase activities, compared with rubber mono-
culture. There were significant differences among different potato varieties, with nutrient contents ranked as
JCH>ZS>DJN, and enzyme activity ranked as DIN>JCH>ZS. Potatoes intercropped significantly increased the richness
and diversity indexes of soil microorgnisms, and no significant differences among potato varieties. However, there was
significant difference in the influence of different potato varieties on the abundance of specific microorgnisms in soil.
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The overall trend was that the abundance of specific bacterial such as Chloroflexi, Desulfobacterota were significantly
decreased; the abundance of specific fungal such as Mortierellomycota, Chytridiomycota, and Kickxellomycota were
significant increased. LEfSE analyses revealed that some beneficial microorganisms involved in material cycle or an-
tagonistic to plant pathogens were enriched in the intercroppedg soil. DJN, ZS and JCH enriched 16, 26 and 31 marker
microorganisms, respectively. Redundancy and correlation analysis showed that soil nutrient and enzyme activity were
significantly correlated with the abundance of specific bacteria and fungi in the soil of rubber plantation. The increase of
soil nutrients and enzyme activity decreased the abundance of specific bacterial and significantly increased the abun-
dance of specific fungi. In conclusion, potato intercropped significantly increased soil nutrients, enzyme activity and
soil microbial community diversity, but decreased the abundance of specific bacteria and increased the abundance of
specific fungi. There were significant differences in the effects of different potato varieties on soil nutrients and enzyme
activity, which may be related to the enrichment of different beneficial microorganisms. This study would provide a new

idea and data support for the intercropping in rubber plantation.
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Tab. 1 Varieties and characteristics of tested potato varieties
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Tab. 2 Comparison of soilchemical properties in rubber plantation

it 2 EELiING i BRI AR £ X il

Planting type SOM/(g-kg™") AN/(mg-kg') AP/(mgkg') AK/(mgkg') TN/(gkg) TP/(g-kg™) TK/(g-kg™)
CK 5.73£0.42°  24.01£1.59° 86.30+2.49°  0.49+0.09°  40.91+3.13*  0.84+0.02° 0.14£0.01°  16.74+1.36"
DIN 5.49£0.07°°  33.15£2.59° 114.75+4.96®  3.43£1.39°  24.07+8.07°  1.04x0.19*  0.15+0.04°  21.34+0.58"
VA 537£0.24  32.2242.16° 137.05+23.00° 3.2320.66°  41.41+6.45"  1.10£0.08®  0.20+0.01*"  20.83+0.94"
JCH 5.12+0.06"  41.27+1.25° 140.20+12.57°  2.80+£1.05°  44.51£9.63"  1.29+0.03" 0.23£0.01°  18.08+1.79*

T FSEER G AN 5 B3R m A PR 22 5 3% (P<0.05)

Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Comparison on soil enzyme activities in rubber plantation
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Tab. 3 Comparison on alpha diversity indices of soil microorganism in rubber plantation
=y T 2y ACE 5% Chaol 84X Shannon f5 %% Simpson F5 %X
Type Planting type ACE index Chaol index Shannon index Simpson index
g CK 2334.94+130.87° 2348.31+136.99" 5.59+0.06* 0.145+0.01*
DIN 3090.30+176.56° 2986.47+126.81° 5.86+0.06" 0.137+0.01°
ZS 2977.65+133.66° 2973.52+144.05° 5.85+0.13* 0.151+0.01°
JCH 2944.75+90.81°% 2908.19+90.51* 5.93+0.08" 0.121+0.01*
B CK 286.81+£39.47° 278.14+46.05° 1.97+0.58° 0.43+0.14°
DIN 631.28+21.62° 636.05+£23.33% 4.18+0.36" 0.07+0.03°
ZS 709.43+£39.05* 716.36+37.08" 3.75+0.32° 0.14+0.05°
JCH 709.28+55.92* 728.13+£55.98* 4.05+0.46° 0.10+0.06°
P<0.05
Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
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Fig. 2 Structure differences of soil microbial communities in rubber plantation
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Fig. 3 Composition differences of soil microbial community in rubber plantations
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Fig. 4 LEfSe analysis of soil microorganisms in rubber plantation
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Fig. 5 Redundancy analysis (RDA) of soil microbial community structure and soil properties
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