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Abstract: In this study, the microbial community was analyzed by high-throughput sequencing technology in the soil of
rubber plantation with different yield levels (high yield, middle yield, low yield and none yield), and relationship be-
tween microbial community and soil physical and chemical properties was also studied. A total of 2116 bacteria OTUs
were obtained from all examined samples, which belonged to 17 phyla, 53 classes, 99 orders, 164 families, 305 genera
and 385 species. The dominant phyla of bacterial community were Acidobacteria, Proteobacteria and Firmicutes. A total
of 1622 fungal OTUs were obtained from all soil samples, which belonged to 17 phyla, 49 classes, 113 orders, 242
families, 424 genera and 644 species. The dominant phyla of fungal community were Basidiomycota, Ascomycota and
Mortierellomycota. The abundance of soil bacteria community showed a downward trend was observed with the de-
creasing of the yield level of rubber trees, while the difference of bacterial diversity index was not significant. Ace index
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and Chaol index of soil fungi showed an upward trend, and Shannon index significantly increased, while the Simpson
index decreased significantly, indicating that the richness and diversity of fungal community increased with the de-
creasing of the yield level. Principal coordinate analysis (PCoA) showed that the community structure of soil bacteria or
fungi was significantly different under the treatments. In addition, the relative abundance of dominant bacterial phyla
also varied to different degrees. The characteristics of soil microbial community were closely related to soil pH and C/N.
According to redundancy analysis (RDA) results, soil pH, available potassium and total nitrogen were the main soil
physical and chemical factors affecting the dominant bacterial phyla, while the dominant fungal phyla were mainly af-

fected by soil pH, available potassium and C/N.
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Tab. 1  Soil physical and chemical properties in rubber plantations at different yield levels
Jib oH AL Ee A EEI AT TRA L
Treatment OM/(g-kg™) TN/(gkg™") AP/(mg-kg™") AK/(mg-kg™) C/N
[k 4.78+0.08* 21.01+4.75" 1.05+0.28° 12.76+3.38° 65.57+6.13° 11.69+0.50°
e 4.94+0.20° 17.33+3.15° 0.79+0.17° 3.52+0.73¢ 94.49+9 .23 13.49+1.30%
i 4.59+0.06" 12.17+0.29" 0.43+0.07° 19.08+5.89° 46.99+2.18¢ 16.14%1.77*
FERE 4.21+0.03° 19.05+0.86" 0.79+0.07° 25.29+4 37 55.3241.29° 14.23+0.82°

H: AR/NGFHRFRRZEREE (P<0.05) .

Note: Different lowercase letters indicate significant difference (P<0.05).
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Tab. 2  Soil microbial diversity indexes in rubber plantations of different yield levels

Chao 1 8%k
Chao 1 index

Shannon F5 %X
Shannon index

Simpson 8%
Simpson index

Coverage T84
Coverage index

[DE] Aib 3 OUTs ¥ H Ace FEEL
Microorganism Treatment OUTs number Ace index
il =k 1487 1334.05+46.68"
e 1558 1384.29+57.28°
&= 1528 1418.45+53.17°
BERZ 1381 1267.35+31.96"
LA =k 490 376.29+27.86"
s 593 357.95+23.37°
i 734 439.32+76.45"
BERZ 814 538.57+38.53"

1331.9429.79% 5.58+0.26"°  0.015+0.008" 0.9776+0.0014"
1393.63+66.60° 5.72+0.17*  0.010+0.003° 0.9760+0.0009*
1419.78+58.56" 5.85+0.13*  0.008+0.001" 0.9754+0.0003"
1270.77+66.15° 5.56+0.08*  0.013+0.003" 0.9774+0.0020*
376.72+37.16° 1.49+0.16°  0.590+0.030° 0.9963+0.0001°
357.42+20.12° 2.68+0.36° 0.240+0.080° 0.9976+0.0007*
442.89+73.81° 3.84+0.22*  0.070+0.020° 0.9979+0.0009"
540.98+40.08° 4.00£0.31°  0.060+0.010° 0.9965+0.0016*

I ARG FEFRRZER B (P<0.05) .

Note: Different lowercase letters indicate significant difference (P<0.05).
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Fig. 1 PCoA analysis of soil bacteria (A) and fungi (B) at OTU level of different yield levels
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Fig.2 Venn diagram of soil bacterial (A) and fungal (B) communities
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Fig. 3 Soil bacterial (A) and fungal (B) composition in rubber plantations at phylum level
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Tab. 3 Relative abundance of soil bacteria communities at phylum level in rubber plantations of different yield levels

FIXF FJF Relative abundance/%

SO

Treatment FRFTIR ] IR JEEERA ] TR PEG R 1] TR
Acidobacteria Proteobacteria Firmicutes Planctomycetes Verrucomicrobia Actinobacteria

[ 21.44+4.33% 26.5142.65 23.79+10.07° 7.03+1.71° 3.36+0.66" 6.17+0.60°

e 23.16+5.08° 27.09+1.99* 22.13+5.53% 9.34+0.55° 7.28+1.02° 1.71£0.55°

i 27.92+1.57% 27.61£0.70 19.63+2.84" 9.18+2.19° 4.22+0.48° 2.28+1.57°

BE Rz 33.98+5.08" 22.75+0.89° 18.54+4.22° 8.48+0.37° 6.29+1.32° 1.72+0.98"

T ARVNSTFHFIREREE (P<0.05) .

Note: Different lowercase letters indicate significant difference (P<0.05).

x4 ARFEAREGRHTEERFZIVKEEANEE

Tab. 4 Relative abundance of soil fungal communities at phylum level in rubber plantations of different yield levels

FAXt=F B Relative abundance/%

Trfﬁem HF R TR [iziEam! BEHEI] 1] i fLgg 1]
Basidiomycota Ascomycota Mortierellomycota Rozellomycota Chytridiomycota Zoopagomycota

i 82.92+1.17° 8.31+1.76" 5.58+1.25¢ 0.73+0.02° 0.41£0.20° 0.12+0.02°

= 19.58+3.84¢ 25.91+7.58" 46.69+9.06" 3.31+1.32% 0.76+0.42° 0.62+0.44°

15 41.52+0.35° 23.28+1.99° 19.44+0.85° 4.36+0.57° 2.47+1.03° 0.24+0.11°

1193 19.33£1.37° 32.13+4.77° 33.79+3.61° 5.38+2.69" 2.51+1.16° 2.30+1.08"

¥ ARNEFERFRZEREE (P<0.05) .

Note: Different lowercase letters indicate significant difference (P<0.05).
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Fig. 5 Correlation analysis between soil properties and microbial diversity index
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Tab. 5 Correlation analysis between soil physical and chemical properties and microbial dominant genera
MAEY IR oH LB 24A BRAEL  ARmE EE
Microorganism Dominant genera oM TN C/N AP AK
i unclassified_f__Acidobacteriaceae —-0.843"  —0.401 —-0.514 0.635" 0.634" -0.498
B ZEfUATTEJE  Neobacillus 0.010 0.702" 0.678"  -0.470 0.075 —0.150
unclassified_f__Gemmataceae —0.449 -0.593" -0.675" 0.707" 0.479 -0.102
PERBICHJE Chthoniobacter 0.056 0.057 -0.008 0.019  -0.524 0.712"
unclassified_o__Hyphomicrobiales -0.511 -0.024 —0.060 -0.025 0.520 -0.087
ZEHUAT IS Bacillus 0.302 0.560 0.612°  -0.500  —0.145 -0.204
Vicinamibacter 0.628" 0.421 0.522  -0.693"  —0.600" 0.440
unclassified_f__Bacillaceae 0.545 -0.282 -0.227 0.175 —-0.538 0.555
unclassified_o__Rhodospirillales —0.635" —0.362 —0.427 0.431 0.677" —-0.335
unclassified_c__Betaproteobacteria 0.807"  —0.143 -0.054  —-0.046  —0.604" 0.384
HA Wi fuF A Mortierella -0.088 0.131 0.084  -0.056  —0.326 0.403
JZ#%J® Dermoloma 0.305 0.281 0.388  -0.553  —0.072 0.015
unclassified_c__Dothideomycetes 0.531 0.100 0.123  —0.195  —0.558 0.732"
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unclassified_p__Chytridiomycota 0.028 0.363 0.360 -0.227 0.018 -0.271
unclassified_p__Rozellomycota -0.665" -0.088 -0.199 0.326 0.388 -0.296
unclassified_p__Ascomycota —-0.460 -0.120 —-0.181 0.231 0.496 -0.390

e TRRBEMIE (P<0.05) 5 TEARWEEMRL (P<0.01),

Note: " indicates significant correlation (P<0.05); " indicates extremely significant correlation (P<0.01).
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