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Fig. 1 Effects of Rehmannia glutinosa on intestinal microbial community composition of common carp
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Metagenomic insights into the effects of dietary Rehmannia glutinosa on the intestinal

microbial composition of common carp

Chang Xulu, Kang Meiru, Feng Junchang, Zhang Jianxin

(College of Fisheries; Engineering Technology Research Center of Henan Province for Aquatic Animal Cultivation,

Henan Normal University, Xinxiang 453007, China)

Abstract: The common carp(Cyprinus carpio L..) is the most widely farmed freshwater fish in China. However, the in-

tensive rearing of this fish has generated a potential environmental stress, which leads to a high susceptibility of the fish to vari-

ous disease agents. Therefore, various infectious diseases erupt and lead to huge economic losses in aquaculture. Previous stud-

ies have indicated that dietary supplementation with Rehmannia glutinosa (RG) preparations has the potential to promote

growth performance. regulate immune response and prevent pathogenic infection in common carp. In this study, metagenomics

approach was used to investigate the effects of 4% RG on the microbial community composition in the gut of common carp. The

dominated microorganisms in the gut of common carp were Fusobacteria, Proteobacteria, Bacteroidetes, Euryarchaeota, Thau-

marchaeota, Siphoviridae , Myoviridae , Podoviridae, Ascomycota and Basidiomycota. Compared with the common carp fed

a control diet, the common carp fed an RG-supplemented diet contained a higher content of probiotics, short-chain fatty acid
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(SCFA)-producing bacteria and methanogenic archaea, but contained a lower content of fish viruses. The results of the study
showed that diet with RG could improve intestinal microbes of common carp, thereby promoting the health of common carp.

The results of this study lay the foundation for the release of the mechanism of RG improve the immunity of common carp.

Keywords: Rehmannia glutinosa ;s common carp; intestinal microorganisms; metagenomic
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Diagnosis of ecological security of cultivated land in
Henan Province based on PSR model

Deng Tunan', Lu Chunyang®*

(1. Faculty of Innovation and Design, City University of Macau, Macao 999078, China; 2. School of Surveying and
Urban Spatial Information, Henan University of Urban Construction, Pingdingshan 467036, Chinaj;

3. Faculty of Geomatics, East China Institute of Technology, Nanchang 330013, China)

Abstract: Cultivated land security is a major issue related to regional and national food security, economic development
and social stability. This paper uses the analytic hierarchy process and the PSR (pressure-state-response) model to construct a
cultivated land ecological security evaluation index system, and comprehensively analyzes the cultivated land security and re-
gional differences in Henan Province from 2008 to 2018. The results showed that during the study period, the ecological securi-
ty of cultivated land in Henan Province was generally poor, and the cultivated land resources of 10 prefecture-level cities were
still in a critically safe state. At the same time, the index weight value reflects that the natural population growth rate, urbani-
zation rate and cultivated land reclamation rate are the main factors of the comprehensive security index of cultivated land. In
the future, it is necessary to implement differentiated cultivated land protection policies, combining with cultivated land rota-
tion and cultivated land pilots, and explore the establishment of a scientific and effective cultivated land ecological protection
compensation mechanism.

Keywords: cultivated land; ecological security; PSR model; diagnosis; Henan Province
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Attached Tab. |

Rl ARBFFMERKE

Composition and nutrient of the experimental diets

s i H ik 4y A/ %6
JEURE % 20
Gk 20
itk 20
i 19
Litke3 5
SR 3
LT 4k 10
EHEEE S 0.1
UR7)N 1
h 0.4
MR = A4S 1.5
HFRIKF HEH 34.6
HLE 17 7.2
LT 4 8.6

TE T e iib b S A R i A 2 A 225 mgs 84K D 5 mg: ZB4E K E 4 500 mg;
i 2 Ky 220 mg; 4E4E F By 320 mg; 4EA42 2 Bo 1090 mg; 464 % B; 2 000 mg; 4
H# B 500 mg; 44 E Bip 1 090 mg; 4E4E % C 5 000 mg; iZ B2 1 000 mg; I iR
165 mg; 5 T SE iR ha ¥ F iy & .40 1 000 mg; £k 18 000 mg; %% 2 500 mg; 5
3 500 mg; i 16 mg.

MRl AEHERSGIT
Attached Tab. I  Satatistic of assembly results

FE i EiE 352 Bl 2 5 P it ] il 2 4

C1 1150 464 855 501 642 R1 1091 219 737 532 705
C2 1134 713 832 240 822 R2 1114 368 718 305 542
C3 1095 148 748 427 153 R3 1147 435 796 132 284
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Attached Tab. [l  Differences in microbial species between the two groups

Y4 xof B L B 1H / %% Xt B AR 2/ % Hh 3 B ME /% Wi AbrEE/% P
SNBRLIMETH Ectothiorhodospira 0.000 654 7 0.000 288 0.003 007 0.000 506 0.002 19
Bi] 5 2 B Akkermansia 0.006 274 0.002 396 0.092 57 0.009 372 0.000 10
ZIB B E Rhodopseudomonas 0.001 849 0.001 77 0.044 42 0.004 433 0.000 10
AT Faecalibacterium 0.004 722 0.007 562 0.013 54 0.011 4 0.326 70
W2 Wi Clostridium 0.389 6 0.180 7 0.408 2 0.035 07 0.869 50
UFF# Bacteroides 1.284 1.761 3.235 2.54 0.335 70
SR WK Podoviridae 1.916 0.846 0.028 25 0.015 46 0.018 09
41+ Rhodotorula 0.000 312 1 0.000 540 5 0.001 24 0.000 484 8 0.091 23
R B B Saccharomyces 0 0 0.000 047 78 0.000 082 76 0.373 90
H e i Methanomicrobia 0.014 04 0.005 842 0.025 37 0.003 506 0.044 93
HEER B Methanococci 0.013 62 0.006 249 0.009 526 0.001 439 0.330 90
H i Methanobacteria 0.006 209 0.002 328 0.009 634 0.000 108 5 0.063 59
100
- HAth
a o - i
.H.l.
& = HIH
a4 60
oA u 4
%
)
40
R
H
=
o2
N
0 . , , , .
cl c2 c3 R1 R2 R3
P

TP s R E A RS
Attached Fig. I Composition and relative abundance of the microbial community

in the samples at the domain level
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