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Abstract: Organic fertilizer can effectively improve soil fertility and microbial diversity, as well as metabolic activity, in
facility cultivation. It can also alleviate problems such as water-heat imbalance, soil secondary salinization, acid-base im-
balance, reduced microbial diversity, and insufficient nutrient supply in facility greenhouses. Currently, however, research
on organic fertilizers mostly focuses on open fields and field crops, and most studies use animal manure as the organic
fertilizer. This study selected Hainan coir organic fertilizer and bio-enzyme-active bacterial fertilizer as bottom fertilizers.
High-throughput sequencing technology was used to study how different bottom fertilizers and their dosages affect soil
nutrient and microbial changes in facility greenhouses. The goal was to identify effective fertilization methods for improv-
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ing soil. The results showed that: (1) The application of 14 286 kg/hm? of coir organic fertilizer effectively improved soil
pH, organic matter, total nitrogen, effective phosphorus, and quick-acting potassium. The bio-enzyme-activated bacterial
fertilizer improved the soil's total nitrogen, effective phosphorus, and quick-acting potassium levels, but the effect was
weaker than that of the coir organic fertilizer. The CK indicators were generally lower than the pre-planting levels. (2) The
number of soil bacterial OTUs generally decreased after planting. However, organic fertilizer treatments, especially bioen-
zyme treatments, could partially restore or enhance microbial diversity. Coconut coir organic fertilizer was more conducive
to the proliferation of beneficial bacterial flora, such as Rhizobiales and Paecilomyces spp. WSH LO07. Bioen-

zyme-activated bacterial fertilizers had an effect on Sphingomonadales, Rhodospirillales, and Aspergillus terreus.
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Fig. 1 pH and nutrient changes in soil of before planting
and different treatments after planting
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Fig. 2 OTUs in bacterial community of soil in
different treatments
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Fig. 3 OTUs in fungal communities of soil in different
treatments
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Fig. 4 Stacked distribution of microbial species in different soil samples
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Fig. 5 Effects of different treatments on relative abundance of soil bacterial and fungal communities
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Tab. 1 Number of OTUs and Alpha diversity of soil bacteria in different treatments
Qb H OTUs %t i Chaol 54K ACE 5%k Shannon 5%k Simpson 5% Coverage TH%(
Treatment Number of OTUs Chaol index ACE index Shannon index Simpson index Coverage index

P 14 435 35770 58 577 8.38 0.0012 0.8146

CK 12723 33 530 55210 8.21 0.0013 0.8160

Al 13 091 35 449 60 811 8.28 0.0013 0.8059

A2 13 962 37 124 62 803 8.26 0.0016 0.8114

A3 14 422 37 694 63 741 8.13 0.0018 0.8325

Bl 12 982 33 688 56 599 8.15 0.0016 0.8251

B2 12 659 33 364 54 830 8.21 0.0013 0.8128

B3 13 875 37 005 61458 8.34 0.0012 0.8073

2 FAELKEMIEER OTUsHEF Alpha ZiFfE
Tab. 2 Number of OTUs and Alpha diversity of soil fungi in different treatments
Qb ¥ OTUs %t i Chaol #8% ACE 5%k Shannon $5 %% Simpson 5% Coverage 5
Treatment Number of OTUs Chaol index ACE index Shannon index Simpson index Coverage index

3 434 612 616 4.20 0.0318 0.9958
CK 537 838 868 429 0.0304 0.9927
Al 382 586 577 4.00 0.0596 0.9932
A2 517 816 863 4.51 0.0250 0.9923
A3 450 650 691 4.44 0.0232 0.9917
Bl 511 801 755 426 0.0383 0.9922
B2 671 1085 1373 4.32 0.0308 0.9959
B3 623 1012 1072 436 0.0281 0.9944
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Fig. 6 CCA analysis of bacteria (A), fungi
(B) and soil nutrients
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