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Table 1. Chemical components of decomposed 4. adenophora (% dry weight)
pH Moisture Organic matter Nitrogen Phosphorus Potassium Humic acid
7.6310.21 30.14£0.55 69.47£1.55 2.79+0.24 0.80£0.05 2.70+0.187 8.47£0.23

Data in the table are expressed by meanstSD and same below unless stated otherwise.
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(P,Os 16%) (K,0 50%) 2
1.3
1.1.3 (
102.25 27.72) 1700 m
17.1 °C 2431 h 1087.5 mm [12]
( -0.5 mol/L K,SOy4
pH 5.58 22.75 g/kg K,CrO, )
116.91 mg/kg 12.95 mg/kg 168 rRNA
129.7 mg/kg
1.2 Roche Genome Sequencer FLX
2015 3 9 (D)
CK) () (CF) ()
(OF) &) (50% + (Operational taxonomic units OTUs)
50% CF+OF) 4 CF BLAST GenBank (http://ncbi.nlm.nih.gov)
667 m’ 43.1 kg 97% 16S rRNA
62.5 kg 40.0 kg 20 kg N 10 kg
P,Os 20 kg K,O CF+OF OF
50
CF 2,6-
60% C
3
30 m* [13] 105 °C (80+1) °C
£ 2. FHHMERIRIE 77 E(kg/667 m?)*
Table 2.  Schedules of pepper fertilization in field
Base fertilizer Top dressing
Treatments — —
N fertilizer P fertilizer K fertilizer Organic fertilizer N fertilizer
CK 0 0 0 0
CF 19.57 60.00 30.00 0 13
OF 0 42.83 12.58 460 13
CF+OF 9.78 51.40 21.30 230 13

*CK: control (without fertilizer); CF: chemical fertilizer; OF: organic fertilizer made from 4. adenophora; CF+OF: chemical fertilizer
plus organic fertilizer made from A. adenophora. N fertilizer: nitrogen fertilizer; P fertilizer: phosphate fertilizer; K fertilizer:

potassium fertilizer.
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H,S04-H,0, OF CF+OF 5.771-5.822 CK CF
(2] 5.215-5.398 CK(0.020)>
1.4 CF(0.013)>0F(0.006) CF+OF(0.005)( 4)
(OTUs) 16S 2.2.2 16S
RNA rRNA (reads) (OTUs)
[16] 16S rRNA
Excel 2003 SPSS ( 1) OUTs CF+OF>0OF>
16.0 P<0.05 CF>CK 4000 OUTs
4000 13000
2 %%%ﬂﬁ;ﬁ]’— OUTs 13000
OUTs
2.1
CF+OF>0OF>CF>CK OTU
50.67-217.40 mg/kg OF>CF+OF>CF> 22.3 CK CF OF CF+OF
CK 6.49-26.42 mg/kg 16S rRNA 45131
CF+OF>CF>CK>OF 6.89-14.25( 3) 39930 51194 46557 889 949 986
2.2 1000 OTUs (Acidobacteria)
2.2.1 (Proteobacteria) (Chloroflexi)
3. EAFEERLES, HIERENEHTL
Table 3. Changes of microbial biomass in soils with variable fertilizers
Treatments MBC/(mg/kg) MBN/(mg/kg) MBC/MBN
CK 50.67+4.87 d 6.49+1.27 c 7.94+1.10 be
CF 144.19424.05 ¢ 14.27+3.07 b 10.50+£3.15b
OF 180.22+17.42 b 26.42+£3.49 a 6.89+1.04 ¢
CF+OF 217.40+£19.69 a 15.26+1.12 b 14.25+1.09 a

CK: control (without fertilizer); CF: chemical fertilizer; OF: organic fertilizer made from 4. adenophora; CF+OF: chemical fertilizer
plus organic fertilizer made from 4. adenophora. MBC: microbial biomass carbon; MBN: microbial biomass nitrogen; MBC/MBN
ratio: microbial biomass carbon and nitrogen ratio. In each column, means followed by different small letters are significantly different
at P<0.05.

F 4. TEERLETIEPMEEEENFHEE

Table 4. Character values of bacteria community in soils with different fertilizers

Bacterial community character values CK CF OF CF+OF
Diversity index 5.215+0.988 b 5.398+1.012b 5.82240.756 a 5.771+0.687 a
Dominant index 0.020+0.005 a 0.013+0.003 b 0.006+0.002 ¢ 0.005+0.002 ¢

CK: control (without fertilizer); CF: chemical fertilizer; OF: organic fertilizer made from 4. adenophora; CF+OF: chemical fertilizer

plus organic fertilizer made from 4. adenophora. In each row, means followed by different small letters are significantly different at
P<0.05.
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Figure 1. Bacteria rarefaction curves in soils with
different fertilizers. OTUs: operational taxonomic units;
CK: control (without fertilizer); CF: chemical fertilizer;
OF: organic fertilizer made from A. adenophora;
CF+OF: chemical fertilizer plus organic fertilizer made
from A. adenophora.
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Figure 2. The abundance of bacterial phyla in soil
with different fertilizers. CK: control (without
fertilizer); CF: chemical fertilizer; OF: organic

fertilizer made from A. adenophora; CF+OF: chemical

fertilizer plus organic fertilizer made from A.
adenophora.
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x5 EAFEEERLERAREAERENFEEE
Table 5. The predominant bacteria in the soil with different fertilizers/%
CK CF OF CF+OF
Phylotype Abundance Phylotype Abundance Phylotype Abundance Phylotype Abundance
Ktedonobacteria-1 8.82 Acidothermaceae-1 222 Pseudoxanthomonas 7.05 Uncultured 10.61
Actinobacterium-1
Micromonosporaceae-1  3.10 Sphingomonas-1 1.77 Sphingomonas-1 4.58 Ktedonobacteria-1 2.61
Rhodanobacter-1 2.02 Acidobacteriales-4 1.57 Actinophytocola 3.94 Acidothermaceae-2 2.56
Amycolatopsis 1.85 Unknown bacteria 1.56 Bradyrhizobium-1 2.70 Micromonosporaceae-1 2.36
Actinobacteria-1 1.81 Uncultured bacterium-2  1.47 Actinobacteria-1 1.92 Uncultured bacterium-1 1.58
Sphingomonas-1 1.70 Uncultured 1.28 Microbacterium 1.68 Acidothermaceae-1 1.44
Burkholderiales bacterium
Actinobacteria-2 1.44 Uncultured bacterium-3  1.27 Streptomycetaceae-2 1.50 Streptomycetaceae-1 1.26
Pseudonocardiaceae-1 ~ 1.38 Ktedonobacteria-1 1.27 Nocardioidaceae 1.45 Sphingomonas-1 1.26
Unknown bacteria 1.36 Sphingomonas-2 1.26 Altererythrobacter 135 Acidobacteriales-4 1.10
Ktedonobacteria-2 1.34 Actinobacteria-1 1.25 Sphingomonas-2 1.24 Uncultured bacterium-4 1.07
Acidobacteriales-2 1.11 Uncultured bacterium-4  1.22 Hyphomicrobiaceae 1.18 Bradyrhizobium-1 1.06
Ktedonobacteria-3 1.01 Bradyrhizobium-1 1.20 Uncultured bacterium-4  1.06 Unknown bacteria 1.02
Acidobacteriales-3 1.01 Acidobacteriales-1 1.18 Acidobacteriales-4 1.02 Actinobacteria-2 1.00
Bradyrhizobium-1 0.99 Rhodanobacter-2 1.17 Actinobacteria-2 0.96 Uncultured 0.94
Actinobacterium-2
Acidobacteriales-4 0.98 Micromonosporaceae-1  1.15 Sphingomonas-3 0.89 Acidothermaceae-5 0.94
Uncultured bacterium-1 0.94 Burkholderia bacterium ~ 1.00 Streptomycetaceae-1 0.88 Xanthobacteraceae-2 0.93
Uncultured Frankineae  0.93 Uncultured Conexibacter 0.99 Ktedonobacteria-1 0.86 Xanthomonadaceae-1 ~ 0.92
bacterium
Uncultured bacterium-2  0.92 Chloroflexi 0.97 Micromonosporaceae-1  0.82 Acidobacteriales-3 0.88
Nocardioidaceae 0.90 Actinobacteria-2 0.93 Micromonosporaceae-2  0.81 Acidobacteriales-1 0.84
Pseudonocardiaceae-2  0.87 Uncultured Xanthomonas 0.91 Uncultured 0.80 Actinobacteria-1 0.84
Burkholderiales bacterium
) 34.48 25.59 3523 36.69

CK: control (without fertilizer); CF: chemical fertilizer; OF:

plus organic fertilizer made from A. adenophora.

(Uncultured Actinobacterium-1)

(Acidothermaceae-2)

(Uncultured Actinobacterium-2)

(Acidothermaceae-5)
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Figure 3. Effects of fertilization on nutriment alkali-
hydrolyzable nitrogen (A), available phosphorus (B)
and rapidly available potassium (C) in soil. CK: control
(without fertilizer); CF: chemical fertilizer; OF:
organic fertilizer made from A. adenophora; CF+OF:
chemical fertilizer plus organic fertilizer made from A.
adenophora. Different superscript letters in the figure
indicate significant difference at 0.05 levels.
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R 6. MEREXTERHNIE AT £ IRUTAY 200

Table 6. Effects of fertilization on nutrient uptake by
pepper seedlings
Nutrient absorption (g/plant)
Treatments
P K
CK 3.28+0.18d 0.45£0.09d 6.61+0.89 ¢
CF 5.73£0.65¢  0.99+0.05 ¢ 9.13£1.45b
OF 7.09+0.41b  1.39+0.09 a 10.41+£0.76 a
CF+OF 8.92+0.51a 1.19+£0.08b  10.07+0.83 a

CK: control (without fertilizer); CF: chemical fertilizer; OF:
organic fertilizer made from 4. adenophora; CF+OF: chemical
fertilizer plus organic fertilizer made from A. adenophora. In
each column, means followed by different small letters are
significantly different at P<0.05.

2.5
7 CF+OF>OF
CF>CK CF+OF CF 14.42%
CF+OF OF CF
CK C CF+OF
CK CF OF
CF CF+OF OF CK

F7. MRS EMBRAFME

Table 7. Effects of fertilization on yield and quality of pepper fruits
Indicators CK CF OF CF+OF
Yield/(kg/hm?) 4327.7+254.31 ¢ 5355.5+332.74 b 5511.1£269.19 b 6127.7£127.50 a
Protein/% 0.42+0.09 ¢ 0.47+0.02 ¢ 0.62+0.08 b 0.79+0.12 a
Free amino/(mg/100g) 82.88+12.30 b 83.75+15.29 b 87.93+9.01 b 101.81+14.91 a
Soluble sugar/% 0.51+0.03 a 0.51+0.06 a 0.55+0.16 a 0.53+0.02 a
V¢ content/(mg/100g) 66.23£10.67 b 71.46+£8.22 b 77.16£2.98 ab 87.55+2.13 a
Nitrate content/(mg/kg) 28.82+3.43 ¢ 56.3843.14 a 28.88+4.93 ¢ 36.49£3.72 b

CK: control (without fertilizer); CF: chemical fertilizer; OF: organic fertilizer made from 4. adenophora; CF+OF: chemical fertilizer
plus organic fertilizer made from 4. adenophora. In each row, means followed by different small letters are significantly different at

P<0.05.
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Effect of composted Ageratina adenophora on soil bacteria,
nutrients, and pepper yield and quality

Yujie Jiao', Ruwan Du’, Jian Wang’, Yong Wang’, Yekuan Wu’, Dongyang Liu’
Ling Yuan'’

" College of Resources and Environment, Southwest University, Chongqing 400716, China
? Sichuan Tobacco Corporation Liangshanzhou Branch, Xichang 615000, Sichuan Province, China

Abstract: [Objective] Ageratina adenophora, a most harmful invasive plant in China, contains many toxicants to
animals, plants and microbes. To understand the toxicity of its decomposed materials by microbial inoculants to soil
microbes and plants is beneficial to produce organic fertilizer (OF). [Methods] A field experiment, including the
control (CK), sole chemical fertilizer (CF), pure OF, and combination of CF and OF (CF+OF), was conducted to
study the effect of OF on soil bacteria, and yield and quality of pepper. [Results] Providing soil with OF resulted in
higher microbial biomass than CF. Both OF and CF+OF increased bacterial community indexes in contrast to CF
that increased microbial dominant index in soils. Actinobacteria and Proteobacteria accounted for more than 50%
of the total bacteria in each soil examined. Among top 20 predominant bacteria, 7 were ubiquitous in all studied
soils and 6 to 8 were unique in each soil. Furthermore, there were higher nutrient concentrations in the soil supplied
with CF in early fruit stage, whereas that with CF+OF contained higher available phosphorus and rapidly available
potassium than CF, and alkaline hydrolyzed nitrogen was similar in late fruit period. Pepper plants fertilized with
CF+OF absorbed more nitrogen, phosphorus, and potassium, produced 14.4% more fruits than CF and improved
pepper fruit quality. [Conclusion] OF application enriched soil bacterial groups, increased soil microbial biomass,
and pepper fruit yield and quality. Organic fertilizer made from 4. adenophora improves soils for pepper plants.

Keywords: Ageratina adenophora, composted, pepper, soil, bacteria
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