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Abstract: [Objective]l Effect of applying Chamaecrista rotundifolia plant materials to decompose as green manure on the
microbial communities in red orchard soil was studied. [ Method] In a simulated experiment, red soil collected from an
orchard was used as blank control (CK) or as treatments with added P. americanum X P. purpureum (P) or C. rotundifolia (J).
After 10-180d of incubation at 25 °C and constant humidity, the soils were sampled 9 times for Illumina high-throughput
sequencing. [Results] Significant alterations were observed in the microbial populations at phylum, class, order, family, and
genus levels from 10d to 60d. The relative abundance decreased in 80-140d and became similar for all samples by 180d with
Proteobacteria, Acidobacteria, and Actinomycetes being the dominant microbes. Proteobacteria populations in P and J became
lower than in CK, while Acidobacteria rose at first and then declined as the incubation prolonged. Actinobacteria in J increased
during incubation, whereas Proteobacteria, Actinomyces, Chloroflexi, Firmicutes, Bacteroides, and Verrucobacterium in P and
J followed a pattern of either 3 or 2 regression function. Both P and J raised the ACE, Chaol, and Shannon indices, but lowered
the Simpson index. [ Conclusion]  Composting round-leaf, short-lived perennial cassia C. rotundifolia changed the
composition and structure and increased the abundance and diversity of the bacterial community in the red orchard soil.
However, no significantly different effects induced by the applications of C. rotundifolia and P. americanum X P. purpureum

were found.
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Table 1| Bacterial population with statistically different relative abundance in red orchard soil by treatments

A [ K 38 1] 240 B R

433K pEe) Fe 4 Bacterial population at different treatment times/#}
Classification level No. Comparison group P45
10d 20d 30d 40d 60d 80d 100d 140d 180d Average

I CKVS]J 11 13 12 5 14 0 1 0 0 6.22

['] Phylum Il CK VSP 14 11 8 7 14 0 0 1 0 6.11
111 PVSJ 4 2 4 2 6 0 1 1 0 222

I CKVSJ 39 32 26 20 42 7 1 3 0 18.89

4 Class I CK VSP 37 33 27 22 48 9 0 5 0 20.11
il PVSJ 11 4 7 2 14 4 1 3 0 5.11

I CKVS]J 54 40 37 21 47 9 2 5 0 23.89

H Order Il CK VSP 49 42 40 24 46 10 1 8 0 24.44
111 PVSJ 19 9 10 2 14 6 1 5 0 7.33

I CKVSJ 94 74 68 48 72 23 2 6 0 43.00

%l Family 1l CKVSP 81 69 66 54 74 27 1 7 0 42.11
il PVSIJ 31 17 20 10 23 12 1 7 0 13.44

I CKVS]J 92 67 63 35 72 12 2 6 0 38.78

J& Genus I CKVSP 79 59 64 38 72 13 2 7 0 37.11
il PVS]J 36 16 19 8 21 8 0 7 0 12.78

CKATIE: PARINMA AR EAL T ATSINEM- R . 100 20, 30, 40, 60. 80 . 100, 140F1180 dytHERE IR KHL .
CK: blank control; P: treatment with P. americanum X P. purpureum; J: treatment with C. rotundifolia. 10, 20, 30, 40, 60, 80, 100, 140, and 180d: number of

incubation days.
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Since bacteria count after 100 d of incubation showed significant decreases and not on 180 d, only data up to 140 d are presented, that is, data from eight
samples are listed. Same for below.
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Fig. 1| Bacterial relative abundance at phylum level by treatments
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Table 2 Regression equations on bacterial relative abundance at phylum level by treatments

P ?Hﬁﬂ I R F P ﬁﬁﬁt
Treatment Bacterial phylum Equation
P Verrucomicrobia 0.702 11.98 0.013 y=—0.599x+6.678
K %81 Planctomycetes 0.853 15.88 0.007 1=0.010x3-0.061x"~0.176x+2.125
A5G Proteobacteria 0.973 19.74 0.007 3=-0.327x"+3.954x"~14.467x+63.172
TR Actinobacteria 0.857 14.31 0.009 1=0.474x"-2.669x+8.984
G Chioroflexi 0.908 1175 0.013 y=0.104x"-1.196x"+4.331x+0.846
J JEBER Firmicutes 0.979 53.14 0.000 $=0.096x"-0.925x"+2.585x~1.025
AP Bacteroidetes 0.849 14.96 0.008 y=—1.093x+9.938
WYEMIR Verrucomicrobia 0914 56.66 0.000 y=0.069x"+0.129x+4.559
1# 8 # Planctomycetes 0.761 9.68 0.021 1=0.030x"-0.378x+ 2.758
AL Proteobacteria 0.910 13.46 0.015 y=-3X 10°x*+0.0073x"—0.456x+53.82
Ik Actinobacteria 0.803 7.68 0.030 7=0.617x"-5.00x+15.64
E5H Chloroflexi 0.875 11.056 0.021 y=0.090x"~1.138x"+4.319x+2.161
P 3 0 ] Gemmatimonadetes 0.835 6.77 0.048 $=0.059x"-0.695x"+2.116x+2.527
JEEER Firmicutes 0.843 10.89 0.015 y=0-170x2*1.169X+2.832
AT Bacteroidetes 0.884 16.53 0.006 y=—0.174x"+0.561x+6.842
PEBUE Verrucomicrobia 0.856 11.25 0.020 y=0.035x"-0.571x"+2.365x+1.678
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Chaol #5¥UF1 ACE f8 B8R /R W E £ 2, HAE M
RFRBEVE R . RN 2 FE T8 O 7 3%
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K, UAEIHEE ZREERAIK; Shannon F8 R, UiHH
BEYE Z AR MR o SR PE AT HE AN T £ AR MR B

# 3 PR, HiFE 10~80d, P AT AbHEAY ACE 1 Chaol
TE R B 2 =T CK, T Simpson 38 ) & 2 I
CK, }i3%20. 30 . 60 d, PRI J4b B Shannon
B E T CK. HoAt i a] A0 Ak BE 22 8] 22 F R B
o NI A RN B 2o R T I e TR AR £k A (R0 03 AR
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Table 3 Soil bacterial diversity index under treatments

fats Kb

R4 9% 1] Incubation time/d

Index Treatment 10 20 30

60 80 100 140

CK  1689.00£13.50b
ACE P

1480£3.61b 1629.00+16.50b 1615.33+£45.83b 1266.33140.99b 1870.33+£270.09b 1762.00-308.58a 1728.33+48.42a
1800.67+6.89a 1624.67+£570a 1821.33+£726a 1800.67£549a 1762.00£11.02a 2584.00+23.12a 1944.33+£36.35a 1886.67t44.18a

J 177633+11.92a 1626.67+6.12a 1818.00+3.06a 178533+5.84a 1748.33+111.62a 250433+57.17a 1865.67£86.34a 1854.67£69.53a

CK  171467£1637b 1511.33+8.09b 1650.00=10.26b 1650.331+39.18 b 1295.00+58.00b 1903.67£273.09b 1764.331+316.83 a 1 743.00+52.08 a

Chaol P

1806.00+7.00a 1638.67x6.84a 1833.67+1040a 1824.3311.86a 1787.67£16.02a 2579.00+33.23a 1944.33£4821a 1929.33£66.20a

J 1793.00+18.77a 1639.00+13.50a 1829.67+6.89a 1799.33+8.82a 1775.67£14.33a 2511.67+71.66a 1879.00+£85.51a 1858.33+67.17a

CK 0.010+0.001a  0.015£0.002a  0.014+0.002a  0.013£0.003a  0.018+0.004a  0.01310.002a 0.025+0.006 a 0.015+0.001 a
Simpson P 0.006+0.000b  0.007£0.001b  0.006+0.000b  0.005£0.000b  0.005£0.000b  0.007%0.000 b 0.020+0.003 a 0.0140.001 a
J 0.007+0.000b  0.006£0.000b  0.007+£0.000b  0.008£0.001b  0.007+0.000b  0.011+0.00lab  0.016+0.001 a 0.015+0.003 a

CK 6.14+0.03a 5.9040.07b 5.9240.10b 5.821+0.19a 5.19£0.17b 5.69+0.30a 5254+0.39a 5.3010.06a

Shannon P 6.15+0.02a 6.12+0.04a 6.25+0.02a 6.221+0.03a 6.25+0.00 a 6.110.01a 532%+0.08a 5.42%+0.01a
J 6.04+0.05a 6.1410.03 a 6.16+0.03 a 6.10+0.10a 6.181£0.02a 5.98+0.03 a 535%0.04a 533+0.014a




234 iaER L F R 5538 &
=4 AELBMEE S FEMEREREIEZCRNEYTSTE
Table 4 Regression equations on bacterial diversity of treatments
AL EiELo o e » ﬁ&ﬁ
Treatment Index Equation
ACE 0.399 4.420 0.015 y=2184.10-557.18x*+171.77x'~13.49x
Chaol 0.409 4.610 0.013 1=2206.64-566.82x"+174.80x"~13.75x
! Simpson 0.679 22.200 0.00 $=0.007-0.001x"+0.000 1x
Shannon 0.819 47.540 0.00 1=5.81+0.249x"—0.04x
ACE 0.468 5.880 0.005 1=2294.81-667.47x+202.20x"~15.7 1x
Chaol 0.461 5.700 0.005 $=2253.50-612.06x"+187.45x'~14.58x
’ Simpson 0.556 13.170 0.000 y=0.009-0.002x"+0.0001x
Shannon 0.798 41.580 0.000 $=5.89+0.234x"-0.041x

JPSEFRIS AL,y AR Alpha 2 FEESR . PR ENE, <0.05380RZR B

x: incubation time; y: alpha diversity index of bacterial community. P: difference at 5% level.

P>0.05, WA FESL, WL ARERBPGIH .
P il J AL #L A ACE A1 Chaol 8 %t il 8] ) 25 1k 5E
SWEREUA (P<0.05), FAR-EINZFREPET BOM
T AR 22 BE Pk A O I ] Y S A AT R R
(P<0.05).
24 RETEMREELEWERD D

T el 21 38 40 TR BE 95 B9 PCA A (I- 2) T,
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