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Abstract: The study was aimed to investigate the effects of litchi orchard intercropping Sylosanthes guianensis on soil
physicochemical properties and soil bacterial community structure, and to provide theoretical basis for litchi orchard
intercropping S. guianensis. Soil samples from litchi orchard intercropped with S. guianensis and litchi monocropping
modes were used to determine soil physicochemical properties and analyzed by bacterial amplicon sequencing. After
intercropping S. guianensis in litchi orchard, in the soil layer depth of 0-20 cm, nitrate nitrogen content significantly
increased by 47.52%, available phosphorus content highly significantly increased by 141.53% and available potassium
content highly significantly reduced by 125.59%; in the soil layer depth of 20-40 cm, nitrate nitrogen content highly
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significantly increased by 76.02%, available phosphorus content highly significantly increased by 48.52%, and available
potassium content highly significantly reduced by 188.57%. In terms of alpha bacterial diversity, there were no signifi-
cant changes in Chaol index, AEC index, Simpson index and Shannon index in 0-20 cm soil layer and 20-40 cm soil
layer after intercropping S. guianensis in litchi orchard. In terms of soil bacterial community structure, the main domi-
nant phyla in the soil samples were all Acidobacteriota, Proteobacteria, Firmicutes, Chloroflexi, Bacteroidota, Verru-
comicrobiota, Actinobacteriota, Gemmatimonadota, Myxococcota, Crenarchaeota, and Crenarchaeota were soil-specific
relative abundances greater than 1% of the phyla after intercropping S. guianensis at 0-20 c¢m soil depth; at the genus
level, in the 0-20 cm soil layer, Candidatus_Nitrosotalea was the genus with soil-specific relative abundance greater
than 1% after intercropping S. guianensis, and at the 0-40 cm soil level, Nitrospira was the genus with soil-specific
relative abundance greater than 1% after intercropping S. guianensis, Proteobacteria, Verrucomicrobiota, and Gem-
matimonadota increased at all soil depths after intercropping S. guianensis; the results of the redundancy analysis
showed that the soil bacterial community was mainly affected by effective phosphorus, nitrate nitrogen, and organic
matter. In summary, intercropping litchi orchard with S. guianensis would improve the physicochemical properties and
change the structure of soil bacterial community in litchi orchard soil, and play a certain role in optimizing the envi-
ronmental conditions of litchi orchard soil.
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Tab. 1 Physical and chemical properties of the base soil
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laye(;}cm TOCAg'kg') TNAgkg') TPAgkg') TK/gkg') NH/(mgkg') /mgkg') /mgkg') AK/(mgkg")

0~20 6.42+0.84 0.46+0.04 0.85+0.03 3.96+0.23 26.74+0.98 2.79+0.37 0.69+0.07 39.00+£1.42 5.58+0.12

20~40 5.08+0.76 0.45+0.04 0.83+0.07 4.34+0.41 25.02+0.74 1.61+0.21 0.63+0.05 65.00£3.37 5.66+0.14

20~40 cm + )29 +1 (CK,: #4F 0~20 cm +)Z,
CK,: ¥ 20~40 cm +)2, Ti: [A/{E 0~20 cm +
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Tab. 2 Soil nutrient content under different intercropping treatments

b . ; ; " - . vt
_ﬁL ﬂs ALK ) £ TP 24 TK SR T2 NO; AR AP AL pH
ot TOCAgkg") TNAg'kg) Agke)  Agke!) NHUmgkg) Amgkg)  Amgkg)  AK/Amgkg')

T, 9.58+0.28"  0.66+0.09°  0.94+0.03"  3.22+0.58"  27.2842.57% 5.96+0.27" 1.57+0.17° 54.67+1.45°  5.61£0.06™
CK, 6.49£0.88"  0.72+0.11°  0.94£0.11"  3.35+0.64" 22.78+1.63" 4.04+0.41° 0.65+0.09" 123.33+3.84"  5.89+0.09*

T, 6.40£0.92*  0.59+0.04" 0.97+0.10°  3.25+1.06" 24.37+1.99° 3.45+0.17° 1.01+0.11° 35.0042.31°  5.55+0.04*
CK, 6.38+£1.12*  0.5440.05"  0.88+0.06"  3.40+0.63" 20.2740.99° 1.960.43° 0.68+0.03" 101.00+8.02°  5.73+0.08"

E: FFIAR/NG PRSI 22 57 23 (P<0.05)

o AP RE FREFOR AL B 22 0 B % (P<0.01),
Note: Different lowercase letters in the same column indicate significant difference among treatments (P<0.05), different capital letters
in the same column indicate extremely significant difference among treatments (P<0.01).
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Tab. 3 o diversity index under different intercropping treatments
+JZ Soil layer/cm Chaol #8%X Chaol index ACE #5%% ACE index Shannon #§%{ Shannon index Simpson $§%X Simpson index
T, 2313.13+25.89" 2314.68+26.78" 9.96+0.05" 0.9974+0.00"
CK, 2334.93+68.77" 2338.83+68.66" 9.92+0.10° 0.9968+0.00"
T, 2196.36+155.36" 2198.48+156.85° 9.78+0.18" 0.9966+0.00"
CK, 2172.41+£71.53% 2173.67+£72.72% 9.73+0.05* 0.9965+0.00"

I FFIMR/NG FERR 22 58 B3 (P>0.05 ),

Note: Same lowercase letters in the same column indicate no significant difference among treatments (P>0.05).
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Fig. 1 Changes in composition of soil bacterial
communities at the phylum level
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Fig. 2 Changes in the composition of soil bacterial
communities at the genus level
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Fig. 4 Correlation between soil bacteria phylum level and
soil nutrients
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Fig. 5 Correlation analysis between relative abundance of soil bacterial genus levels and soil physical
and chemical properties
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Fig. 6 Effects of intercropping treatments on plant height, crown width and ground diameter of litchi trees
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