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Effect of the ratio of tomato straw and soil on tomato yield after

treatment with different ripening agents
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Abstract: In order to study the effects of the microbial community composition, physicochemical properties and
different ratios of tomato straw with soil on the growth and yield of the next round of harvested tomatoes after
fermentation with different composting agents, this study carried out high—throughput sequencing analysis of 5
treatments (3 composting agents, 1 blank control decomposed tomato stalks and 1 soil sample, namely A, B, C, D, E),
and then the 4 types of decomposed tomato stalks and soil were mixed as the substrate according to the ratio of 1 : 0,
2 : l,and 1 : 1 (ie Al, A2, A3, Bl1, B2, B3, Cl1, C2, C3, D1, D2, D3, E) to plant autumn tomatoes. The results
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showed that Chaol, Ace, Shannon, and Simpson indexes of bacteria in different treatments were higher than those of
fungi. The dominant bacteria were Bacillales, Betaproteobacteriales, Rhizobiales, Xanthomonadales, Micrococcales,
and Oceanospirillales, and the dominant fungi were mainly Sordariales, Agaricales, Glomerellales, Eurotiales, and
Hypocreales. In the analysis of microbial similarity, the bacteria and fungi in the soil sample were all in a single
branch, and the bacteria and fungi of C and D were both gathered into a branch. The contents of each element in the
treatment B were higher, and the lowest in the treatment E. Among the 13 treatments of autumn tomatoes, the plant
height, stem diameter, chlorophyll content and yield of A2 were all higher, and the field performance was the best.
Therefore, under the condition of EM fermentation straw and the ratio of 2 : 1 with soil, the plant got the highest
yield.
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Table 1 Field experiment design
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Table 2 Statistical table of final sequence number and

OTU number of each treatment

BREE s ot
Treatment ID

AHTE HH I HH
A 79 422 78 988 598 148
B 79 655 80 043 727 84
C 79 886 79 754 749 80
D 79 326 79 664 717 63
E 79 706 78 377 1092 365
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Table 3 Indexes of microbial diversity in different treatments

Chaol 154 ACE 6% AL BRI
;jrifz T’/B Chaol index ACE index Shannon index Simpson index
AHTE HE Eil) HH HHTE HH AHTE B
A 689.74+27.94¢ 162.67+27.30b 651.45+28.57¢ 167.84+14.37b 6.63+0.41c 2.69+0.20b 0.98 0.71+0.03b
B 785.88+42.34b 101.27+9.78¢ 775.92+28.69b 119.41£11.62¢ 7.37+0.42b 2.46+0.33b 0.98 0.76+0.03b
C 813.31+37.40b 134.17+12.20b 790.25+29.61b 180.76+11.24b 7.64+0.28b 2.72+0.16b 0.99 0.78+0.06b
D 751.17+32.04bc 67.18+4.72d 750.88+39.47b 69.35+5.43d 7.42+0.34b 2.64+0.27b 0.99 0.78+0.05b
E 1098.48+37.28a 379.27+16.41a 1100.33+37.49a 368.81+19.72a 9.29+0.23a 6.81+0.34a 0.99 0.98+0.01a
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Fig.6 The taxonomic composition of fungus under different treatments
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Table 4 Physical and chemical properties of each treatment after fermentation of different straw decomposing agents

LS

Different 2R N(gkg™) L /(gkg™) A8 /(g kg™ Cal/(g-kg™) Mg/(g'kg)  HFH /(mSm™') -
Total nitrogen Total phosphorous  Total potassium Calcium Magnesium EC P
treatments
A 25.73+0.21b 1.64 +0.08 b 10.60+0.01 e 61.87+0.12a 15.50+£0.01d 7.33+£0.06d 7.84+0.09c
B 28.90 £0.26 a 1.84+0.10 a 14.23 £0.06 d 50.33+£0.12d 14.00+0.01 e 8.38+0.10c 8.28+0.06 a
C 13.50+0.10 ¢ 1.02+0.03d 18.30+0.01 b 58.40 £0.01 b 16.70 £ 0.01 ¢ 9.83+0.06a 8.06+0.07b
D 13.17+0.45 ¢ 1.36 £0.02 ¢ 22.20+£0.01 a 55.13+£0.06 ¢ 18.03 £ 0.06 b 9.55+£0.09b 7.94+0.05bc
E 1.82+0.03d 0.26+0.0le 15.20+£0.02 ¢ 20.40£0.01 e 55.73+0.06 a 4.05+0.07e 7.70+0.07d
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Table S Physiological growth indicators of different treatments

SEG 52d SEME 89 d
) 52 days after planting 89 days after planting
ENGEL S PRk
Different R/ HER RS/ Y; ldg
treatment PR fem 2l /mm (mgg”) ¥k fem il fmm (mg-g”) fe
Plant height Stem diameter Chlorophyll Plant height Stem diameter Chlorophyll
content content
E 53.00£7.00 ab 5.00+0.94 abc 52.70+2.91 abc 148.67+3.79 de 12.05+0.14 £ 43.13+5.85 ab 93.17+14.70 abc
Al 46.00+5.29 bed 4.27+0.44 abc 52.5042.27 abc 160.33+3.79 be 15.68+0.62 abc 48.50+5.46 a 83.08+9.32 be
A2 54.67+7.57 a 6.88+1.93 a 51.8342.29 abc 160.67+4.04 be 13.83+1.29 de 48.33+1.78 a 110.75+9.86 a
A3 48.33+2.52 abed 5.91+3.44 ab 52.2342.60 abc 161.33+1.15 be 13.77+0.75 de 47.00+£3.22 a 89.91+10.90 abc
Bl 30.3343.06 ¢ 3.11£0.31 ¢ 50.23+0.71 ¢ 155.67+8.74 cd 15.80+0.66 ab 46.63+1.96 a 82.38+7.58 be
B2 48.67+1.53 abed 4.31+0.57 abc 51.6742.06 abc 166.67+4.62 b 16.62+0.71 a 43.87+3.01 ab 77.91+8.62 ¢
B3 48.67+4.73 abed 4.87+1.20 abc 48.23+3.70 ¢ 154.33+1.53 cd 16.36+0.52 ab 44.70+2.71 a 101.92+16.79 abc
Cl 41.00+3.61 d 3.5540.67 be 51.874+4.61 abc 144.67£5.13 ¢ 16.14+0.50 ab 47.03x1.45a 88.5148.36 abc
C2 48.67+1.53 abed 4.43+0.62 abc 51.8042.14 abc 163.67+5.13 be 14.82+1.04 bed 44.60+2.65 a 92.74+18.71 abc
C3 51.00+1.00 abc 6.10£0.99 ab 50.60+0.53 be 186.33+4.93 a 12.24+1.86 ef 45.10+£3.05 a 91.09+2.997 abc
D1 43.00+1.00 cd 3.47+0.82 be 55.47+1.70 a 168.67+8.14 b 14.11£0.95 cd 46.00+£5.25 a 92.12+9.92 abc
D2 51.67+6.51 ab 5.7240.23 abc 50.67+2.21 be 154.00+7.00 cd 15.48+0.74 abc 38.1742.14 b 106.77+21.49 ab
D3 50.67+3.06 abc 6.19£1.60 a 55.37+0.67 ab 160.33+3.79 be 13.26+0.72 def 46.57+3.36 a 89.87+20.00 abc
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