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Abstract: [ Objective] Regulatory functions of milk vetch on soil fertility and microbial communities were studied to
determine the potential of incorporating the shrub plant in rotation cropping with tobacco and rice for further land use
improvement. [Method] Soil samples were collected from a field practicing tobacco-rice-milk vetch rotation cropping for 5
years and one of tobacco-rice as control. Physicochemical analysis on the soil using spectrophotometry and metagenomic
sequencing on the microbial community were conducted. [ Result] ~With milk vetch added to the tobacco-rice rotation
cropping, the field soil increased significantly on the available nitrogen and phosphorus, rose slightly on the organic matter,

total nitrogen, and total potassium, maintained a same level of total phosphorus, and reduced significantly on the available
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potassium. The yield of tobacco rose 2.74% and that of rice 4.67% in 2023. And the microbial diversity became significantly

enriched by 8.67% and 3.10% but declined by 11.57% over control on the dominant kingdoms of Proteobacteria, Nitrospira,

and Acidobacteria, respectively. The microbes in the soil were largely associated with carbohydrate, energy, and amino acid

metabolisms. [ Conclusion])

By incorporating milk vetch in the rotation cropping of tobacco and rice, aside from the

increased yields on the crops, the physiochemical properties of field soil were significantly improved as well.
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Table 1 Rotation cropping practiced at experimentation field

from 2019 to 2023

Ehy ZY#H ZYCKH4
Year ZY Group ZYCK Group
2019 FE -k -25 0 5 - 7K - PR
2020 RG-S YE RISt
2021 JEIR- 7R FE-4K = 3% YEWH- KRG -IR
2022 IKFEG-H YRS
2023 R M- /KRG 2K 3 K -7k - PR AT
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Table 2 Physicochemical properties of soil
AHLB Eo o el A R prgve
2H 7 pHIH Organic Total Total Total Available Available Available
Group pH value matter/ nitrogen/ phosphorus/ potassium/ nitrogen/ phosphorus/ potassium/
(gke) (gkg) (gke) (gkg) (mg'kg ) (mg'kg ) (mg'kg )
7Y 5.851£0.01b 49.14+0.45a 2.7710.04a 0.49+0.05b 13.80£1.09a 196.33+2.55a 23.80t1.03a 23.80+1.03a
ZYCK 5.98+0.07a 43.87+0.72b 2.4310.04b 0.52+0.04a 11.48+0.97b 177.89+1.48b 18.69+1.29b 18.69+1.29b

ISR ARG T REOR B E R B2 (P<0.05) .

Data with different lowercase letters on same column indicate significant differences at P<<0.05.
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Table 3 Yields of crops in 2023

FEM (K326) KFE CH1540)
Tobacco (K326) Rice (YongYoul540)
AR
Crop Rotation Pattern - Jinich 8 AL HEHD it TRt = - $8 7 2% (LIBRL Tt
P . - . FeE . o .
Yield/ (ke-hm™) Production  Fertilizer dosage/ Reduction Yield/ (ke-hm™) Production  Fertilizer dosage/ Reduction
i : - i : -
€ increase ratio/% (kg -hm ) rate/% g increase ratio/% (kg -hm ) rate/%
FEIR- 7K FE- 45 = 5
.00£0.1 43.68+0.91
Tobacco-Rice-Milk vetch -0+ 0-18 274 4 0 3.68+0.91a 4.67 4 14.35
p | * 7] 574
Fo AR 8.76+0.15b — 4 — 41.73£047b — 467 —

Tobacco-Rice

R AR B =R (RO JLe0 P GEREY = BT E. RS E AR FRFROR A ZRF R (P <0.05) .

Crop yield per hectare is averaged harvest of 3 tobacco/rice farmer groups of 60 households. Data with different lowercase letters on same column indicate

significant differences at P <<0.05.

F4 HARREFRTNLER
Table 4 Assembly and gene predictions

Ty _— I oK e
Sarﬁ::: flzber Clealﬁfi\ds/bp T(;Zrlltclflslsgf/(/l\ Conti(;zntt(itg;l‘ij?gth/bp Cont(i:;zt;\glz;:gi? :L:nf\th/bp N30/bp TR BAEORF
ZY1 41 140 450 53533 37 145783 693.9 653.0 71335
7Y2 42103 566 64213 45184 155 703.7 664.0 86 224
ZY3 40 249 302 61491 43 430 673 706.3 664.0 82535
ZYCK1 43 096 370 83 046 70 399 309 847.7 761.0 123983
ZYCK2 39 600 220 51862 43618116 841.0 765.0 76 974
ZYCK3 44321 698 85949 71272 981 829.2 744.0 127 232
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Table 5 Statistics on microbial abundance of soils Table 6 Alpha diversity of soil
Hahds AR WE RRAEYm R RAENHFH A5 FARIEH AR inv-SE ARFE L
Sample  Bacteria/ Archaea/ Eukaryotes/ Viruses/ Unknown Group Shannon Simpson Inv-Simpson
number % % % % species/%
ZY1 5.105 0.929 13.996
ZY1 98.95 1.01 0.01 0.02 0.01
Y2 5.143 0.931 14.586
zZY2 99.02 0.95 0.01 0.02 0.01
7Y3 5.089 0.928 13.980
ZY3 99.02 0.96 0.01 0.01 0.01
ZYCKI1 4.346 0.857 6.974
ZYCK1 99.39 0.58 0.01 0.01 0.01
ZYCK2 4.473 0.874 7911
ZYCK2 99.10 0.88 0.01 0.01 0.01
ZYCK3 4.350 0.854 6.841
ZYCK3 99.13 0.84 0.01 0.02 0.01
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(a) relative abundance of species at the phylum level and (b) relative abundance of species at the genus level.
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Fig. 2 Relative abundance of archaea in soils
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Table 7 Pearson correlation coefficients on crop yield, microbes, and soil physicochemical properties

[ERRIE % pHfE AL ot Eol: il HAA T T
Strain/Parameters pH value Organic matter Total nitrogen Total phosphorus Total potassium Available nitrogen Available phosphorus Available potassium
N i
S 0.9556 —0.999 9* 0.6219 —0.3675 —0.3428 —0.7555 —0.9528 0.9746
Rice yield
= =
kuﬁﬁ? 0.8665 —0.9784 0.7799 —0.5645 —0.5425 -0.5916 —0.9964 1.0000**
Tobacco yield
AT
. —0.9995* 0.9602 —0.3923 0.1081 0.0818 0.9020 0.8385 —0.8805
Proteobacteria
BEAT ]
. . 0.9545 -0.8156 0.069 1 0.2237 0.2494 —0.9937 —0.6135 0.6765
Acidobacteria
TALET]
. . 0.3692 —0.6384 1.000 0** —0.9550 —0.9469 0.0369 —-0.8337 0.7853
Nitrospirae
FRFT B
AR . 0.9545 —0.8529 0.1365 0.1572 0.1832 —0.9838 —0.6656 0.7249
Acidobacterium
Pseudolabrys ~ —0.4764 0.1812 0.6460 —0.8399 —0.8540 0.7905 —-0.1108 0.0284
T LA
. . 0.2865 —0.5686 0.996 7* —0.9773 -0.9714 0.1243 —0.7821 0.7281
Nitrospirae

3 b4
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