55 43 55 13 1) S & 7 i Vol.43,No.13
2023 4F 7 H ACTA ECOLOGICA SINICA Jul.,2023

DOI: 10.5846/stxb202108162257

T3 BRE AR SR 20 , 5t BB, SRS, B A, Eh R R BRI LR S B USR] AR B R i PR A 254k, 2023, 43 (13 ) £ 5571-5580.
Fang K, Xu G C, Li P, Wang B, Chen X, Ma T W, Wei Q, Ma L.Characteristics and influencing factors of microbial carbon source utilization in Dali
River sediments.Acta Ecologica Sinica,2023,43(13) :5571-5580.

KIBATAR RE ilR 7 S ER 2 E =

b 1 1, 51 v 1 g1 | 1 32
7 ORLVEERD,FE omLE R K H L BRI, 4D %
1 P23 TR TR VGILR X AE KA E R E SR E, 1% 710048
2 o [ g AR A P AL I S RS B A BR A R, P 710065

FEE  DURRY R AR S R G P A B S BUE PR 0 S B i, A 2 0 T A 25 R G Y i B4l U 43 R R LR h A
FEVR O U5 A FHRRAE RN T AR 22 REME T 100 0 A S IR R R HA 38 3, A Biolog Eco WOFAR I JE T F B4 08T  TUAR 40T
BT ST R R AR A R R U R FH A B AN T Rl 22 R AR AR R L R 2, S5 SRR (1) TSR B I3
BRI, ORRA T R 0 e VR R P B R T RIS, 55 A L, S TP iE T W TTORRAD b B A e D R P R R 3 SRR AR T
13.4% 30.5% 30.7% . (2) ULARY h i M REVE DI RE L REMEAAAE 25 5, UUARA) P iR A W 76 7% T BE 24 ( Shannon-Wiener Z41:
PR FeIN 3> 307> Thiles T U, WA (Simpson Z2REVESE ) WL F > 0> s> Fif, (3) SHUEY
AR S AH DG PR B BRI A E D, R A IR ZE , R AW JRIRZE W2 B Rs 53U E M AT SAH DG R B AR, (4) TR
W e B A A A YU R E YRR T RE AR IR R HAEE R B R R WU A ik R
KPSt AT K A SRR LA AR L

SR VIR s UE W RE 241 s Biolog Eco; Bk UEF

Characteristics and influencing factors of microbial carbon source utilization in

Dali River sediments

FANG Kang', XU Guoce'*, LI Peng', WANG Bin', CHEN Xin', MA Tianwen', WEI Quan', MA Ling’
1 State Key Laboratory of Eco-hydraulics in Northwest Arid Region of China,Xi'an University of Technology, Xi'an 710048, China
2 PowerChina Northwest Engineering Corporation Limited, Xi'an 710065, China

Abstract: Sediment is an important place for the circulation of nitrogen and phosphorus in river ecosystems, and
microorganisms are an important part of river ecosystems. It is of great significance to explore the carbon source utilization
characteristics and functional diversity of microbial communities in sediments for river ecological environmental protection.
In this study, the Biolog Eco microplate method, principal component analysis and redundancy analysis were used to
elucidate the variation characteristics and influencing factors of carbon source utilization intensity and functional diversity of
microbial communities in the sediments of the Dali River Basin. The results show that; (1) from the upstream to the
downstream of the watershed, the utilization intensity of microbial carbon sources in the sediments gradually decrease.
Compare with the upstream, the utilization intensity of microbial carbon sources in the tributaries, midstream and
downstream sediments decrease by 13.4% , 30.5% , and 30.7%. (2) There are differences in the functional diversity of
microbial communities in sediments. The functional diversity of microbial communities in sediments ( Shannon-Wiener

diversity index) is upstream > tributaries > midstream > downstream, and common species dominance ( Simpson diversity
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index) is shown as downstream > tributary > midstream > upstream. (3) Carbohydrates are highly correlated with microbial
metabolic activity; amino acids, polymers, carboxylic acids, amines, and phenolic acids are less correlated with microbial
metabolic activity. (4) The contents of total nitrogen, ammonia nitrogen, nitrate nitrogen and organic carbon in the
sediments are the main factors affecting the functional diversity of microbial communities and differences in carbon source
utilization characteristics. Appropriate carbon and nitrogen levels in river basin sediments are of great significance to

maintain the ecological health of river water.

Key Words: sediment; microbial functional diversity; Biolog Eco; carbon source utilization
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Fig.1 The location of the study area and the distribution of sampling points
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Table 1 Physical and chemical properties of sediment samples

o S e oLk W B
River basin pH TN/ TP/ TOC/ NO3-N/ NHj-N/
(g/'kg) (g’kg) (g/kg) (mg/kg) (mg/kg)
Ui Upstream 8.0a 0.14a 0.16a 15.97a 1.51a 4.07a
Hi% Midstream 7.9b 0.28b 0.29b 20.17b 3.41b 4.66a
T % Downstream 7.6b 0.21b 0.29b 20.57b 2.65b 4.93a
2R Tributary 8.1a 0.24ab 0.21b 16.43a 2.44b 4.61a

[RIF A ) 1 2R .3 25 5 (P<0.05) ;TN Total Nitrogen; TP :Total Phosphorus; TOC: Total Organic Carbon
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Fig.3 The utilization of six types of carbon sources in the microbial community under different incubation times
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Fig.4 Changes of microbial community functional diversity index at different culture time
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Table 2 Types of carbon sources related to microbial metabolism in sediment

BE AL BAE4 5 ERGTHRRE BeERN WA R F AR REL

Types of carbon sources  Carbon source name PC1 PC2 Types of carbon sources  Carbon source name PCl1 PC2

B Carbohydrates B-HEE-D- A AT 0.697 0.780 BAHEIRR LR 0.787 -0.398
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iR B 0.811 -0.187 L- AR 0.833 -0.095
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D-L-o- R i -0.064 0.663 D-HiblE IR 0.825 -0.226
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iﬁi%fﬁ?‘%%ﬁ;ﬁincipa] component correlation coefficient; PC 1 FH1 Principal component 1;PC 2 FH 2 Principal component 2
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INFRE W, LR T U T TR s e S B, DU A=Y Shannon-Wiener Z24E MR %k
(H) F1 Mclntosh $8%( U) B /IN, 1 Simpson #5854 ( D) Al Pielou ¥J2JBEEFEEC(J) B K, 1 1 B S A
DL RS 58 53 A i B QR0 SO SR A s B R s 5 TR T e D AR R i R R 1, B B SN 1
FEBN T2 15 YRR R, A R T W A A7, g i v T e e TS 3y U h A e i A 3
WA LAARSE A A7 T HAR W MTE R I R 52 T BV - B B I o 1 B IR A A e i i — 3L
AR IR ZFETERRAR
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AWFFER BT A R DIRERR 1 32 A SR BRI 520 38 52 15 K HER AT 5 1K HE IS — 2L R )
AR RS0 T FLIX S P 3 F 2= A R i 2 DA U h B E RV ShRE et 22 57
A RESE T Biolog Eco M AR AR T LAY A DL R A , D2 i il 2 A0 3 B i AR AR, Sk e 2
BACFNEEE AR, Bl R D RE RN 2%, NI RAR 2 E B P e JUF AR B T BE SRR IR . B5 3R 33K
FaE Mg, LiF Simpson $880( D) 4k%: 1Tt , T Biolog Eco Mt H (I Hhs IR W K B A, S B0 S B ik
P A AL F 45 5, A XT3 BT B, 1 Simpson 5% (D) 4k 2234 K ; 1M Hh i & T i Mclntosh $8%X(U) & ik
N TR i B R i s G T B AEE S DR b TS B Ik BRI A e v a DR A T Y
BHE,

DR A S R G AL RS BUE R 1 S B3 P, DO i sk il ot [l b SR i 5
SRS YIRS BT R M R R AR B R FOREA I B R R R AE A RE S B SR N R
A AR AR AL 2 AT R IR, S SRR T A M A T B TR R FH S T RE 2 R 22 R IR T T 22 57, &
AVAA WA TR, RO 2w & m M pH, TR R R RN A ENAMESEZ
AOA FEV& 25 1 28 A B DS B2 Wil IR -, B A AL A2 AU F pH s AOB % &5 14 728 Ak 1) OC B 52 Wil [A] 1, 52 i
Anammox FEVE 45 H 1 OCHE ¥ pH R MES A . pH X /KA T E SRR 10 L B 43 FC RAA 6 T S A AE—
SE R S [l A 33 107 A I pH (B BRI AR ] DTS i 2 0 ) 2 1 A R eI TR by 4
WF5EAS AR RE % B S A LT A O 2 B B OCOC R , RIRAR S5 5 & A W v i U )
FHZZ 3 pH SR &2, A HLBR R ACR A - SR A L S R VIR IS DI RE 2 FE R B A DG . A, A
H Biolog Eco TP HUE BT A YU DI BE 2 FEMEAFAE— i BRI , N P 5 3% B R 19 D) R XE LA & B, 76 LAJS 1
5T 008G & HA S 2500 T 7 I T R UTRW) TP W D RE R A REAIF 5T %7 o i S0 S A5 1 v 3 ek
FEH AR AR o3 TR O BORSE  # 03 1A W77 I B F Biolog Eco J5 ARG & A B T 5 i — 2045
RUCRY T UE PR AR E R D) BE 2 RE M ST e Z I E R

5 i

(1) RISk ORR ) P B A W A 7 Bl DR P ARP A e 8 B - B3 St L rPilfe R e, 5 R AR L, 3
Ui TSR IR T 13.4% ,30.5% ,30.7%

(2) KPR TR Y P A M 2 e 2 £ Mclntosh 1’5‘?&( U) .Shannon-Wiener iFlElﬁ@(( H) M B3R i
BN, Pielou ¥5] BEHEEL(J) (Simpson $8EL( D) M _E# S FU#ZHE K,

(3) SRS SR R s i R S HLUOR IR IR S s A W2 RIRIE M2k W2k 5k
YA A ORI

(4) IR h 2R B A GEA A LIRS R 52 W U YRV B DR A S D BE 2 e 22 i 8 7
RS pH FSEIIRZ
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