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FHIOKEARARRE ZiMEER . e REIRERMR
wW =

VR R K AR A S RGN E B Ry, XGRS A AL AR
H o AATHIR FFHL K PEA[FIZE AT 43 2 B KA i v i 20 B RV 2E R 22 DM T B 3L
SHELIEAR Z A A SPE b, BT 2021 4F 10 A 2022 4F 3 A K& 2022 4£ 7 A
FEEEH 5 AN BRI AEAS BB 45 AR R, SR FH 75 25 DR 2H 257 AR 0 Vo7 D 200 T TV 2L A
SEIRITR . ThAg AT UL S AR HE B S5 2, b — DR FUPHT DK H /KRR AL 51 S
HEA P O T [ 22 5 3 BTV T A TR B VR 2R R S Th B I B BN ATARRAE . E LSRR

1. PRI KR = 0K 5 il 2 B /K e KR (WT) FEZ=7 284 I ., B 2= /K i i
&, BEHKEKEAR. 2022 43 A7 H/KMAEERIHHE RS ZH S .
IKEIRTRE (pHD) HRFaE, MREFmIMEAKR . A (DO) B SE, £2
AR R, AR I A KR R g B A A o SIS SR B AL (ORP)
5% (Cond) SZF|ZET 5 REEAL AL, 2022 43 A ORP {145 Cond i &I
HH BE A KR 13 I N i s o B DXOKARBR BRI, AR R A [ 43 JE KA &
WK AR bR EEAIE S T 8011 FORFRAEEER, 2 XK B L

2. ZIEHIT] (Proteobacteria) FITIZLR ] (Actinobacteria) f& = JCRAFE AL H
KB, HABR A IBEAEAR R R . =I5 45 5L s & DL ZE R £ e
BETHEKT, HIEAEZET 52 AR bt 4 B 2 A 175 5038 B0 H — & I ok
BEATH 1] (Acidobacteria) « ZEZ5E (] (Chloroflexi) « V%% ] (Planctomycetes)
A0 A6 2 7€ 1 1] ( Nitrospirae ) B % 7K 44 VR B 38 0 o5 Ll 32 3 389 0 . 85 48 B4 1)

(Cyanobacteria) A /KAARFERIN & LLIZHT ARG, TEIR AR =E R 5 LL ek T

S HT R I 2021 4E 10 3 E KKALL F) 170m 7K A4 7E T B ) PR 270 5. 35 5 i B
2,2022 3 H WT. 4% a(Chla). DO, ORP L} 2022 4= 7 A RAZ (NO; ™-N)
TSGR PR K FEANR] 3 2 K AR i 20 T T v 25 R A8 A ) LR AL 4R bR (P<0.05)
AN TE]RAE B 8] S AN 6] 7K PR AR A 5 SO A Fi e 1) 2038 2 FHIL UK BEAS [F) 2275 43 J 2R K
PRBE T A S22 S I B BRI 3R, T A T S 7K AR AR AN [R) 08 A R AT LA AN TR g
AT

3. COG DIREVERE s PHL FUK EEAN [F) 2575 43 2 ALK AR sh B4 E HT R AR R
e A FEANE 546 5 S BICAF I B DY R 28 ThBE, 2021 4F 10 5 2022 4F 3
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AVURHKThRE & e, 2022 45 7 A ARANThRE & LR E TR, HR=KINAE G
SRR SUCREES HIERER] 20 AN, 23 MR 25 ANThARZ, R IIREEFE M £
FEMESEEME, BIPIRIIAEARSD (Function unknown. fai#R S, F[ED L& E, 2022
7 AR IERR SR (Amino acid transport and metabolism. E) /5 Ho i . =K
FEANF) 73 R AR AR o A7 A S 35 22 St (R R IR R AR D AR 6 F - 32 R T (Secondary
metabolites biosynthesis, transport and catabolism. Q) . 2 FEFR¥EIB AU, 4 ff BE/ i/
WA B (Cell wall/membrane/envelope biogenesis. M) , Bkt &g 485
( Carbohydrate transport and metabolism. G) , fi /Il #3210 (Lipid transport and
metabolism. 1) , #FEEEM. HERTEMHEIREE (Posttranslational modification,
protein turnover, chaperones. O) , # ¥ &ZWH 44544 R 44 & B (Translation, ribosomal
structure and biogenesis. J) R HEFHE & THEKFMGES, SHl. EHMEE
(Replication, recombination and repair. L) £ ¥ H B F W B FHEKE#-E . AFH
FAY R R S COG WRe ik E L R EoR, ARMBAERFEZETER, R
JZIKA R DTHREE of L% AR [R]85 SR I it HH PR AN [R] B AN [ KR PR 1 7K P V7 e 40 B
Dhfe B FAZLE I AR . 2021 4F 10 H B /K KALIES] 170m /KA 7E T B 7 ) PR e 21
TRFELWE R, 2022 4 3 H REMBEREAY R (TDS) | &EfhiR#$HTEE (CODw)
Al Cond, 7 H WT I NOs ~-N 2RI AR 7 2 RUKAA T4 E COG DRe R &
FEHE (P<0.05) . AFEIZFEVHZEKAEF COG RER T ESR, BES &AM
JRAE A 2 S = R V7 i 20 T PR 3 S 8 A R A AR A R
4. KEGG ZhREVERE R B FHL MUK EEA R 2275 43 [ B KA BE AR o pathway level 1
B13R1% 6 SR UHE RS, pathway level 2 J3R1F 46 25U 1% 1%, pathway level 3 7£ 2021
10 HL 2022 4E 3 AT H ORISR N 426 %% 420 2%, 426 2%, &R
JESZ KA IG5 415 2. 417 26 419 %6, JEE MR BETR BRI AN HZ=TY
R FARBIE R Z A S B M, R AR IR AR I AR A 1 =
Moo SR RIHBEE TR E, B =R R PR C . SRS B b
h = AR USSR IZ WY 2 A TUR T KB 2021 4 10 H B /KK AL H] 170m
FKARTETE B 7 M PR R ZY, 55 T B 1 X AN 6] 3 2 Kk KEGG The AL 54 m
T FZ MK E; 2022 453 H DO fl CODww 2 2022 4 7 H NO5s-N 2R FHT K
PEZK A4 1 KEGG ThRe A I B 2R AR . PRI LK EEAS [F) 275 43 )2 2 K Ak i
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YER S SACRSER £ )5/ E FH SRR I/, ¥ & gltB. glnA. gltD. gdhA. NRT. ureC
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B AT R A BEIEFA D Ak DR 2 R T B () R B 3, R Z AR JE AR IE R T fe
HERARAMES, BAEFEESTHERS PHLEKE KR 5] R R
(WT. ORP. DO. Chla %) I ) 2 5 3 B Je 40 0 B fie 52 ) 4 1) 2 B0 A1 R ALE
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Composition, function and driving factors of planktonic bacteria at
different depths in Danjiangkou Reservoir
Abstract

Plankton bacteria account for the majority of the biomass of aquatic ecosystems and
play a key role in the material cycle and energy flow. In order to comprehensively explore
the relationship between plankton community composition, gene function and
physicochemical indexes in stratified water bodies of Danjiangkou Reservoir in different
seasons, 45 samples from 5 typical ecological sites in Dankou reservoir in October 2021,
March 2022 and July 2022 were analyzed. Metatenomics technology was used to explore
the composition, gene prediction, function analysis and metabolic pathway of plankton
bacteria community, and further explore the vertical distribution characteristics of plankton
bacteria community composition and function caused by vertical differences in physical
and chemical properties caused by changes in water depth in Danjiangkou Reservoir. The
main conclusions are as follows:

1. The three water quality monitoring of Danjiangkou Reservoir shows that the water
temperature (WT) of the reservoir changes obviously with the seasons, the water
temperature is the highest in summer, and the water temperature in spring is lower than
that in autumn. The water temperature in March and July 2022 showed obvious thermal
stratification. The overall pH of the water body is stable, and the water quality is alkaline.
The stratification of dissolved oxygen (DO) is obvious, and the content of DO is the
highest in surface water, and it gradually decreases with the increase of water depth. redox
potential (ORP) and conductivity (Cond) are affected by seasons and sampling sites, and
ORP and Cond values in March 2022 show a trend of gradual increase with the increase of
water depth. In addition to total nitrogen, the water quality indexes of different stratified
water bodies at each ecological point basically meet the requirements of Class I or II water
standards, and the water quality in the reservoir area is generally good.

2. Proteobacteria and Actinobacteria were the dominant groups sampled three times,
while other dominant groups changed in different seasons. Compared with the three

sequencing results, it was found that the species diversity in summer was significantly
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higher than that in spring and autumn, and the distribution of planktic bacteria in stratified
water bodies in different seasons showed certain regularity. The proportions of
Acidobacteria, Chloroflexi, Planctomycetes and Nitrospirae gradually increased with
increasing water depth. The proportion of Cyanobacteria decreased gradually with the
increase of water depth, and the abundance of Cyanobacteria was the lowest in the bottom
water. Redundancy analysis found that there was no significant influence factor on the
severe vertical circulation of water when the water storage level reached 170m in October
2021. WT, Chla, DO and ORP in March 2022, and NO; ~-N in July 2022 were important
physicochemical parameters affecting the changes of plankton bacterial community
structure in different layers of water bodies in Danjiangkou Reservoir (P<0.05). The
change of physical and chemical indexes caused by different sampling time and different
water depth is an important factor affecting the difference of stratified water community
composition in different seasons in Danjiangkou Reservoir, which forms different
community composition characteristics and different dominant species of water samples.

3. COG functional annotations show that the stratified water bodies of Danjiangkou
Reservoir in different seasons all have four major functions: metabolism, poorly
characterized, cell processes and signaling, information storage and processing. The
proportion of the four major functions in October 2021 and March 2022 is close to each
other, and the proportion of poorly characterized in July 2022 is significantly reduced. The
proportion of the other three functions has been significantly improved. Three samples
were annotated to 20, 23 and 25 functional groups, respectively, showing the diversity and
richness of functional genes, with the highest proportion of unknown function in the first
two samples and the highest proportion of Amino acid transport metabolism in July 2022.
Secondary metabolites biosynthesis, transport and catabolism showed significant
differences among different stratified water bodies sampled three times. Amino acid
transport and metabolism, Cell wall/membrane/envelope biogenesis, Carbohydrate
transport and metabolism, Lipid transport and metabolism, Posttranslational modification,
protein turnover, chaperones, Translation, ribosomal structure and biogenesis.showed

significantly higher trend in summer than in spring and autumn. Replication,

\%
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recombination and repair showed a trend that summer was significantly lower than spring
and autumn. The results showed that the functional genes of planktonic bacteria in
Danjiangkou reservoir changed significantly in different periods. The results of functional
contribution of species and COG in stratified water bodies in different seasons show that
the contribution proportion of different populations in surface, middle and bottom water
bodies in different seasons is different, and the results reflect that there are obvious
changes in functional genes of plankton bacteria in Danjiangkou reservoir in different
periods and different water depths. Redundancy analysis found that there was no
significant influence factor on the severe vertical circulation of water when the water
storage level reached 170m in October 2021. In March 2022, TDS,CODwm, and Cond, and
in July WT and NO; "-N were significant factors affecting the functional changes of
plankton bacteria in different stratified water bodies (P<0.05). The difference of COG
function in stratified water bodies in different seasons is related to the change of
physicochemical properties in different seasons and the change of dominant group
structure of planktonic bacteria sampled three times.

4. KEGG functional annotation showed that in stratified water samples from
Danjiangkou Reservoir in different seasons, 6 metabolic pathways were obtained by
pathway level 1 and 46 metabolic pathways were obtained by pathway level 2. pathway
level 3, 426, 420 and 426 metabolic pathways were found in October 2021, March 2022
and July 2022, and 415, 417 and 419 metabolic pathways were found in the bottom water
of each season, respectively. The common metabolic pathways showed the diversity and
richness of metabolic pathways in stratified water in different seasons, and the unique
metabolic pathways showed the specificity of metabolic pathways. With the change of
seasons, the number of tertiary metabolic pathways in metabolism decreased and the
number of tertiary metabolic pathways in genetic information processing gradually
increased. Redundancy analysis found that in October 2021, water with water storage level
reaching 170m had severe vertical circulation, which weakened the influence of
environmental factors on KEGG function changes in different stratified water bodies, and

there were no significant influencing factors. DO and CODw, in March 2022 and NOs™-N in

VI
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July 2022 are important indicators affecting the functional changes of planktic bacteria
KEGG in Danjiangkou Reservoir. In the stratified water bodies of Danjiangkou Reservoir
in different seasons, there were differences in the species of plankton that contributed the
most to KEGG function, and there were differences in genes and enzymes in different
metabolic pathways, which were related to the changes of physical and chemical properties
in different seasons and the changes in the structure of dominant groups of plankton
bacteria sampled three times.

5. Metagenic analysis showed that plankton in Danjiangkou Reservoir participated in
biological nitrogen fixation, nitrification, denitrification, nitrate reduction and other
nitrogen cycle processes, involving 39 nitrogen cycle genes such as gltB, glnA, gltD, gdhA,
NRT, ureC, etc. It is involved in organic p mineralization, inorganic p solubilization,
regulation, polyphosphate synthesis and other phosphorus cycle processes, involving 54
nitrogen cycle functional genes such as pstS, ppx-gppA, glpQ, ppkl, ppnK, etc. Vertical
distribution is the main factor affecting the composition and abundance of nitrogen and
phosphorus cycling functional genes. The composition of nitrogen and phosphorus cycling
functional genes in surface and bottom layer is different, and the overall abundance is
higher than that in middle layer. The vertical differences of physical and chemical
properties (WT, ORP, DO, Chla, etc.) caused by water depth change in Danjiangkou
reservoir lead to the obvious vertical distribution characteristics of plankton function.

Key words: Danjiangkou reservoir; Planktonic bacteria; Metagenome; Stratified water

body; Nitrogen and phosphorus cycle

VIl



FHz oK ERREEEFHMEA AR, iR LIRS) R &R

1.1 FHIOKERR

VAR KAV A 28 TREAZ Co /KPR X I FHT K P, A7 F 30T B3, Bl A i
FHIFE X LA RGP BB R X K FE X 2 A2, B R — KRR X . FHL
FIKEE R 1973 SEE I FHL HORIUT W &K E IR N FEK &N 394.8 1451
ik KR 90%RIF T IL, 10%KIF T I SHLN |, JKEERRIE 80 22K, /KTH 5
TEAb 20 ZTK, BEAARE 300 K, RDUTHRMEBKIE, PR TR B,
2013 AFEFHL ERIUN S &, RIUM 162 KIGINH] 176.6 K, FIEKEEM 157 K BTt
B 170 K, FHT DK FEAKS R IE 1022.75 P AR, &KEX 290.5 123075k,
WM X K 307.7 km?,  HoA R B T ARERT 26 J3 APl

FE KA PR TR A 1432 AL, SRBL TSR 77 20K, fRdbdr 28, “mdbItix
—ILAK A, PR TRIEITE, XK S o508 T KA ], LK ]
FHEHMRA P, REPLHK TR ERT. 2014 4 12 H, h&—HTH
K, MFFRHTTW ) S 72 R — B B A T 32, HE BP0 2k 5 BOR [72) 13078,
SR ) U EEAN A X 4K 95 A2, /K XKIIHIAR 15.5 TP AR, IR 1.5
fEN, FBUT A7 AN AESHK, AR T IRIEAC T X SR IR T3

2021 4F 10 H 10 H 14 i, FHLH/KFEE/KEE] 170 m, X2 PHL H RIS S
HIEH] 170 K, RNPULER-PIR. W XEAE. FEEMEZFESE T RIFHE
i, JTEEsk, FHLEUKEZBIBORIE), KA RN EXOKA &, 4T
IKAEAES RGHEENEFE . H R DOKT R INZ SRR A E AL, ARG hE
AR TN LA FARUES), DR st L AT 45 B2 R KO0 A A AR M 4 2 2 2 1)
1.2 S BREGAEE KA =

TR BN (1 7K A DR g i 1) B 25 6] 3 AR AN Y 50, ARMES R AT KR, B
IR IR, VPR KR LGS A . $AmEIL. B K, mUKEE — R
R T TR IRAI T R o 5 RARIKAAAN 7] (1 2 i UK P K A A A L i /K TR
iR KAT R IR AL TERPHAR ST KR F R EZ AR R ER T, SEUKMERT
ER A AEMIVEIUR AR, SRR KRG 2 . TR R, K

1T (o4 1)
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AR L7 [ Tk B A AN 5 SRR R /K AR 73 R R, 72 B ZR/K Ak B R 3R 2 i R
B, FRNAKARR) “IE R o AR T 2R AW, KK T E#RCEZERR
Bl RO “H50 27 o TR KRR ZET IRy 2, TR RMEE =TT E
B K A b (R VR S RS 100 4 R A 1) S B PR s AR i A

L AE AR 02018 AT M T KB K R IR FA0 J2 5 840 7K el AR AAE A% T BT L
ITITE, 45RB IR KB K A N IR A, WIRBUK FERRIRIN 50 )2 4 M %ot T
JKAEH DO pH 43R a TR B 7 R4 T — 2 s m . = i 50 i 2 K
T] 7K PE A BT i b R BT e 4 T A 4 ) A ) B S5 /K o TR AP AEAR IR R, 7E 8 H
oy E IRy, KR pH. DO A1 NH4* -N BEIRFEARA I EHT R (P<0.001) 5 ABTE
IR T IHEA K Z A1, A 2 A58 50% A L, 2R 1A
B TR TR AR N = B2 I 5 KRG 0 A A 3 2 AR A 5 2 R T 7K 8 1) 200 T T v 5 A 2 [ 0T
FindE, HBEEKEBM, MEREMMESSIHaT 2. £RKEEET
XF AL T 25 7K PEAK 2R 00 I R AIE B A DA A 2 EL AR A EAT IE AT, s /K AR 3 3 2 0 7K
JE KT B A B BV A R s . (D% 22 /K BE 7K ARIRLER JZ AE KR 20~30 m 4b, KRS
4 15~19°C, BEHTH 7 A KK ZE R N A X A X2, WT. DO. pH.
Cond. A MAR. WAHAE I EIRIH UL [ /e @ITR T
IR, EREKER DO pHy SR, ZA . HAEMHSEAEE N
RO [F) AR A, A 5 R R 2 70 T R T 22 1 i T 0 A ) BN I 1 VI AN TR 4
B BE KRS B A B S i BH 25 2 7K R R R /K A 4 A AV 0 A A AE 2 3 1 50 2
WG

T PZE KA TR B AR R /K R B B R KR o 7B RS R, sk 31 R 4 k)
SNARIRIZE . BIRE R ERE D Z 8 . TR R AR 2 BAS KR R ia iR A
P, 6 Z KA R K AE AR A F A P SR A A3 AR T DA B ORI (b B
TEH, BTG A . EBRESE N, KR B R Y 7 R AL L
e s S0, TR IR WSS S IR, SEUKMEB, dmaliE—
FRINKB I . EARRFEG . ANFEZ R ER M ARKIRS Z . BRE D)=,
WA BN R KRR 0y 255, BRI ZE . Bk, 3 2008 PE7K A 2 /K3
SEORYIT T I B A5 A2, S P I A AN TR ER FEE Va7 e 4 1 A 2 R FR) 22 57t 2 T B G
WRBH PR AR WARIE, o AT BRI/ W I 12 b B

iy

s

201 (394 1)
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1.3 FirHEFFHE

W PEARIR R A G ORI MRS A, AT B v . B
FURZAEND 9 B B AR RN S o G B TR 2 B2 P PRy 2 4 T AT T 240 1 R KSR
PIEAETRE LAFAE — e 5 o 0 A AR AU o e e AR s I SRR A 0,
BAEE IR IR SOl iR . B IRA T AT LUREE e A 1 AL RE & i/ 3R AS
REYR, 15 TR A 1 L B A KR B A ALY, SR IR an i I SR EE L B 57
M B EZ R L . RELERZH A RN RF0.2~200K, EEEANE
MPERELES RGPS E5HHEE . EFRBIEA . 5 R is, 4ERAaS
ARG REANIERE

PR R KA LS RGN EEA A, EESRGENA T, CBERE
SOEHRAE R - AFNEP 3, ERER A AV TR T L e Bl
BUEEAT « kA=, BRI R AEEh ) R s ) SR e SR s R R
BEANEG I RWEE. WP, En AN AR I a AT S A . AR o)
fift, ERA AR BT, RER A E TR AL RE A i 2k O RURLAT AL AT R]
WA R, AR B B HAEA g Rtl, R E B AR K AR AR S RGP 5
ML s A A E AR AP,

IR R A R AT S A R s, AN 52 1) - st sl 22 5 e NSRIE B4, I
Hit 252 BRI o DRIIE 1 A e 4 e ARV AL 2 AR S THRE R 22 57 1k &%
FAEM IS ARAE AR P P e A S OB, iR BRANORPK A 38 RGEEARIZ E
1.4 HRERFEFEMESUE AN

A PEARAR R TR P A AR R BRI CE Y, e M N LA A2 5
IKEEAES ARG IVIREA . RERE LR AS BAEIEC), EREAERUN . B,
LN I A REMRFEAL L BE TR AN > BT VESRAT, ARORHBR 1) 1 AT &
TCo BEAE DU PP B LA a7 T BOR (R 5 JE0Y, —Tfooxst A2 35 v A AR e A= M EAT B 0
ARG 15 W] B TR, 25k R 2 g iy AR i 2H 2 BOR DLHOR 05
AL U S ARAE R B AT RS S, B AT AR BT 99% I AN AT SR AE P15 A
PWNEPTAHIL

TR, BRENAFAMEWESFHER T 2NN, HERIEfE R, mE2)
KEHE, fe RS AR R IR S, KR, BIEEAEIFEA 13

300 (o4 1)
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BT R o 5 TR U2 L AR SR ORI R =TI K RS 1 Wl v 2 R SRR T e
BT T RGBT, S8R, RREGSEEHEY TR B RN EEEET] (41.1%)
I (22.9%) « AW (11.5%) « FFETT (8.7%) 5 X HAh@E %t —
DRI SR R R PR AT A R B2 . oK &) SR A R DI fg
REIE R H 2 FEVE IR B 244 o S S 3 SR IR R VAT L P K, WS IR R P A DR At
(R R AR 22, TRACRR IR Sh A i B2 BB L 8 77 B R & IRRI 2% A T I A A7 e b R IR
HEEAEH . KRS R % 3R RN RSB A RGMAEMTER. B
I S AR IR IR T ) T BEARE RUEEAT I 9T, 25 R BRI MRS RGUE A IR A 2 7
P, WAV AR T 2 R AR TR s AR 5 OB A P ARG A 3 B R AR FE K i
AR, AR e SR P AR A 0 A SR AR 2 B R A TR AR S
IR 2 I 9T 3R WA 7 DR 2H 27 R A IR N AR T 41 B X 3 i 46 4 L R R T g

EERTFHT I K R VR I A 1 (1T 70 2 T 58 22 DRy V8 AL R s i (R 36, T Th e il
075 THD AR VR A AH L R SR FH 2 T 9 386 7 05 A PICRUSHR AR 73 A PHL FE X 3R J2 3T
FAUS), PRl DOV B Th e DA S PHL PR X R SR A AR U S e A B D R H AT, 25k
PR ZH 5B R 43 BT P I DXV D 40 1 ) e v AR AR, AR 7 DA T e e BT dg S e 4
PrATFB, DR A R YR ERE ., ThRBERE . BT, fRUERE, IR
WA P2 DX 37 e 400 B T 2L ORI T e SR IR s B
1.5 SERFHBE K FRAVHE X MR

VRN R AT M S A R, KRR R AR R, X A LIRS B A UK, A R 1 K
RIS, RKAEAED RGH BB EYE, @l i R WK EAS R
(I TEVE A BRI T REAR I, AT O R /KA IR AE AR 2 Th R 151, SR 7K e (1 25 Fof
SO N R 455 o HT, o] LR e SRk AR AR 78 R G IV 40 B VE Al Fe AR TR ALl
EERGIE

N SRR BH I AR VA AL L, SRAKSP U S B HEAT A AT, AR R
WAZSTE R ] (41.2%) FAFETT (20.7%) NARHEMIF . TURSHERE TP SR H
1T BRI LR TR EZFM%. Aguirre-Garrido Z203# i1 PCR-DEGG £ A .
ENEENFEA S PR B85 725 71554 SR V6 B Crater W 1040 A BEVEEATRIE L, 4521
R IZIWIA G £ KT B AR b 3 S AT, SR R B 2 B I R K
AR P K Sl S 2K R0 S Sl < e o T AR AV 4 R s R S S i X A 1

4T (F: o4 71



FHI O KERRREFHMA MR, AR LR EZ 5%

FEEBILEIT (58.31%) « KT (13.63%) « FAFHEITT (9.69%) FIFEHE ]
(1.33%) AL, AR 1) 2 FEVE 2 32 BIRRBE R -7 1 LRI F i 52 30 H A ) 11 A
Wi, RETTFRM, I R 41 5 HE FRIRES 2 (R A B S (R AR SR 122,
FAEAKAE BT B8 TARRE L BRI E A R E AR [ A AR
FIEE#R 22008 FLREVA G549 7 AR UK R S i 2 23, 240,
1.6 FREEZ

SRR V7K AR 1968 FBE 7K A F 2 it 200 1 A 2L 2 ) e (YT 7 s A e 11 TR
Wy AHFFCIEEL T FHTIKEE 5 AN BIAZS AT, SR 72 5L R 20 2 AR S AN [/ 2R T 1)
Rz HRFRZ A AR I AT 6, DLPASBEIE ALt . D Re Sk 15 S AT
JEIR T fE, OB L IRAL S AR AL B 58 el DASIER B PR FK B AN [RJR BE 7K A
HH 7 i 4 B ) R FG A B TR 1) PR A AR S A TR N (5% PR 11 7K AN ]
JEE 1) V7 D 200 T TV 2L PR S LR R Th R AT A 9 . LA B AR R 2 0 F B BT -

FHI Uk R S i
I
) v
A b BT
I
_L k4 h
7K JFireHE poa $RER m
# %
52 4 1
i R FE 4
5 :
i i i
o] — m
s RS R &
iE
|
b

TRRR A SR B S ST SR TR A

v
AR A0 i B SE R BRI NRE i

B 1-1 FOR LR
Fig.1-1 Structure of the thesis
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1.7 RREAR KBS ETEZRNS

H 2014 4 12 H B /Kb 28 TR K DK, PRI K2 B 26 SRR RFF
FE LSRR UL KT, SRIE SR IEh X oK (A A5 BR G A . TRk TREIE KL +4F,
e X SEHK BT E 4, P R AT L BB P ) A A B O PR v S A 0
RIS o T TR K 2R B 7K BT 2 4 ELA% R R B 52K X ROAR I A f i B, 20
RTINS FLREAT HEIN,  DABA DR K 5T 1 22 412 250,

MEAEAR, 25 B 22 R B A M H 2 EEARRO, AT, SR s s P 5o Y 16 S
rDNA Fr Bt ATl i 70, 432 1 7KK e e 40 T RE v AL e AT T2 IR AG oK &
DA S RS TR IR SR 23 A 4584 JEL 2527300 R IRk S5 N PR H /K BE R 7K 3T 5 A4
SR A 3 R A T 2L RS S LR R TR R BEAT T AT, (B TN SV AT E I
JRIPRAE o BRI, H e B T 22 o e 7K A B A o e 7 XA [ 0 m oo AT i B T ZE S 34 85
S R R A e, E R KB TR ZK YR XK 2 2 PR R R 55900 Rl A v A S A A R 5
BHEH A T 6 IUH SCRE IR ARG AL . ARSI I A N A 2 A4 PRI K
PEAFIZEA IR S o 2 AN RS2 7 A o 30 240 ol RV 3R AT 0 T DASRAS AV AL B 1)
DHRESE A BANSE R ThRe, Dy H A ER L 2 A L B Skl . DUHER B PRI K
2R A A T K L S A R 7 A AR BRI K 2R AN [RR FEF
P A R AR 2L A IR R TR, JuKIRIX A 3S R G AR A T IR

B 6ul (394 1)



FizoKERBREESHEMBA AR iR LIRS) E E AR

FIE FEIOKEKEBELM RSN

VU 2 B A R T B, N A SRR I BURR W TR BH KA T R 4 B 5 52 B AR )
AR R IR, AN 25 (23 AR5, pHB3, WTB, FBSE 77 n R0 390 &
IR & B FRRASLO NS BRI, /KA e 20 B TRV 2 B DA B 22 A5 1 52 T DAL e
AR R AL R T R 2R . P FK PEAE g K AL o 4 R B 2K s, HoK BT %2
A% A S T, RN KR AR FHT T K ZE AN [ 4 J2 7 AR F o i 200 1 B v 2
W EA EE M, P K K AOK FEAT I S5 VR A U . AR S
F 2021 4 10 A+ 2022 4 3 A A1 2022 4 7 A REPHLIUKEE 5 A BB AT 3R
o RZE KRR, BEAT B AR AR (R A o
2.1 RS RE*E
2.1.1 KA R

ARSI AR L 7K 2 BT A A BT B, i B VT B 44 e O 7T 98 ) 12 11
HAE S, D BUAFFEEX R EEL (KD« FERICE R TR MUK O B 100m
RERTE Q)+ PRI SCRAEFHEE AL AL K XS (HD  $0UE S i
FEMRDSRRE (S) KPHLIKEFHERBUERZZ AL 61 (T, Bt Iar g
ST N T IAELNE 2-1 F15R 2-1 From. RAEES SR SLhRKR, FAFEK
FERKIAERE. HE REZE. IR EX R B R B KRHE, 435 T 2021
10 . 2022 4F 3 H. 2022 4F 7 AXFPHTEKEE 5 A4S ST = 0RF iR 4R
JELREE 45 NFEARBEAT L R 540 1
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111° 30° 0" %R 111° 40' 0" % 111° 50' 0" %
T~ T T .
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i
- K 7 ILEHE
1k
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FRT 153 0 2 4 8 12 16 . e
B 2-1 SRR S 0 A
Fig.2-1 Distribution of each sample collection point
R 2-1 RERDAMANTHBELR
Table 2-1 Location of the sample sites and human interference of Danjiangkou reservoir
B bt L] NI
JE L K ¥
RE Q LTI, Fa 4 E RIBOK O _E i 100m
R B4 S HENATI, ARERA Rk
FRXG H FRENNTI, ARRA, LSOt
a1l T B NNTH, NPHLEX 5 LEX 5 748




FHz oK ERREEEFHMEA AR, iR LIRS) R &R

2.1.2 B SRR FRALE T (10

X PHPE A AR RS UL FH R K B HEAT KR, R, MR SRE s SERR KR, B
ANFEEFE SRR ARE. P2 REZE. HAd, BREKIK 0.5m LR S E N
RIZIK: RETKE-IRIE AL FAE UL 2 2m AEFE G E NRIZ K A 27K AR A O £ 52
bRk, EARBURER FE LN BURE KR I =53 2 — o ARIF S 2 /KRR A T AL 57 A (1
MBE (pHD « K (WT) . BEZ (Cond) . EfLIEJHAAL (ORP) RN
[EAY5T (TDS) « %% (DO) 1l 2 ZHUKEEA (YSIInc, Yellow Springs,
OH, USA) i, ZEWIE (SD) A% REZEIIAME . #AF > ZKEEEA
KA 1OL LRI NFR AT R I K AN, RIREDE R SL50 %, 2% ORFIEK
MAHTIEY  CGEIURD BIBHTIE S A P (TOC) « B%& (TN) | =i hi
¥ (CODMn) + % (NH4-ND | &8 (TP) . fif% (NOy-N) A4t a (Chla)
E SRR ey TN
2.2 BRE53H

2021 4F 10 A+ 2022 4 3 A % 2022 4F 7 A ZUCREM 5 AMER SR 73 ZK
PRFE A TEAR S B R

2021 £ 10 A WT AL TE L 20.80~23.70°C, EAYME 2 K RE KRB, O
RIZKFERKIR R & 2022 42 3 7 WT LG/ 10.50~19.53°C, FEAGBERJZK
FE KR B A%, BE NS WE 3R 2 KRR 10 /KR By s 2022 4F 7 H WT (19728 {b 3 B 2
11.90~31.30°C, JEOJEFEKFEKIRERAG, REREKERKIRR . WERGRET
TLH7KEE WT BEZ=S T4 R, BRERKIRIEKEK. 2022 43 ARE (Q) + KK
()« BFW (D FEL (K B (HD) IS R R I K IE5 =70
F. 2022 4E 7 H, RIKRZERKEIER 18.8°C, RZKEW BT SEREE, L
Rix (S RIZKEIREH 31.3C.

2021 £ 10 A DO 2L FlZ& 0.82~7.88 mg/L, T HAAE AALIAF 4 2
KR, BRETF I (T) JRZKE DO fE R E, HARAD mAy=2 R EKMAE DO EfE:
2022 4 3 H DO HIZEALTE R 8.88~12.35 mg/L, XT T FLAERS AL AR 43 K A4,
BRINERZ KR DO i s, HIERZ . RERARIES, B R UCRAR i
BIFE: 2022 4E 7 H DO AL TE & 3.29~9.31 mg/L, BRE T (T) JEE/KMK DO
fafm, HRAR AR REKE DO Em, HE FUCREEE AR TR, 45

9T (394 1)



i [ T S8 5 e a0 P 4 18 S

B ZUCRFE R I A 8 e = R N 1] R BLAE 2022 48 3 H

2021 4E 10 A SD [AZALTE /2 3.2~5.6m, 2022 4£ 3 A SD ({28471 2 3.2~5.2m,
2022 4£ 7 7 SD HIZEALTE B2 2.8~4.5m. 2022 4£ 7 1 SD {E B BAK T HAR =TT,
T UK PEASTRIZE T 7K Ak pH B A it o

2021 4 10 A Cond IZZLTEH /& 286.00~1269.00 S/m, 2022 4 3 H Cond 11784k
JE A 228.33~272.00 S/m, 2022 4F 7 H Cond A2 4L E H & 188.00~342.00S/m. 2021
10 H S RE I BT AR .

2021 4 10 A ORP [{JAZALTE 1 f&-148.33~85.87mv, 2022 4 3 H ORP [HAE (LU
72 160.73~281.03mv, 2022 4 7 ;] ORP [)2ALTE [ /2 21.63~142.20mv. ORP #({H Ny
TEAE R KRR — € AT, ORP B N B oK AR A — 8 138 51 - 2021
F10 ARK (D JREZE. FO (K FERKZE. B (D FERKEES—E
AL R, AR SRR KA B — e AP 2022 4 3 /1 ORP H B i m T
fthZ=5 .

2021 4F 10 H TP HIZALTE I 0.006~0.022 mg/L, 2022 4 3 H TP AL TE H &
0.005~0.066mg/L, 2022 4 7 H TP K284k 5 HE & 0.012~0.023mg/L.

2021 4 10 H CODwmn IR TG 2.27~6.65mg/L, 2022 4F 3 F CODwn fHZE4L,
Y FEl /& 2.23~4.37mg/L, 2022 % 7 H CODwmn 7L TERZ 0.53~5.41mg/L

2021 4F 10 H TN AL TE 2 0.67~2.16 mg/L, NH4*-N 254k 75 & 0.07~0.15
mg/L, NOs™-N HIZE 475 Hl 2 0.33~1.56 mg/L; 2022 4F 3 H TN 281k JE /& 0.81~2.88
mg/L, NH¢*-N (2L TG 0.01~1.46 mg/L, NOs™-N FIASAL 76 Hl /& 0.65~1.64 mg/L;
2022 £ 7 J TN 846 TE /2 1.09~1.87mg/L, NH*-N HI28 4k 78 HlE 0.07~0.23 mg/L,
NO3™-N FIZEAL TG 2 0.71~1.55 mg/L. &5 SRR B PHL K E B BUE F2 I8 2 8w s
FPAE— 58 IS AR .

2021 4F 10 H TOC HIZALTE I 0.73~6.79 mg/L, 2022 4E 3 H TOC HIZE 4L 75
72 0.17~0.81 mg/L, 2022 4 7 ] TOC HIZALIEHE /2 0.33~1.01 mg/L, 2021 £ 10 H,
BRE T (T) EZEKEF TOC {8 6.79 mg/L, HA S Z KA TOC (EI =
THARZET

2021 4F 10 F TDS AL TG 2 185.67~245.33 mg/L, 2022 4 3 F TDS 784k
TG 151.33~176.67 mg/L, 2022 £ 7 F TDS AL T8 & 152.00~222.33 mg/L.2022

10T (94 1)
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-3 H TDS {EBSAK T HAhZ=Y
2021 4F 10 ] Chla (2L TE HZ 1.19~3.84 mg/m3, 2022 4 3 H Chla K25 {75 H
& 0.45~8.58 mg/m?®, 2022 4E 7 A Chla (2L TG 0.18~6.53 mg/m?.

SUCKAEEAC S SRR W PHT K WT A1 DO FEZ=T5 S KAR B AR 73 222 1 B

<

iZ;  ORP 5 Cond 32 B|ZF I MURAE s L B IS, HZMH ORP AE KT HARZAT . K
=[] Cond fH AT HAMZTTT; /KUK pH BAKTEE, REFMBITEKE TP & BHUK,
BRLEEFRRN SRR, BA - ES R,

=]
\
o

11 (JL 94 7D



i [P 8 5 T2 A1 4 5245238 ST

R 2-2 B EAL TR bR
Table 2-2 Physical and chemical indexes were measured on site
SD WT ORP DO Cond TDS

HE W ) () P ey o (ng/L)

Q-B 5.6 23. 27 76. 90 7.92 7. 43 319. 33 206. 00

Q-2 5.6 22. 40 77T 7. 88 7.32 323. 33 209. 67

Q-D 5.6 22. 20 85. 87 7. 83 6. 52 327. 67 212. 67

S-B 4.7 23.50 14. 77 7.92 7. 56 337. 33 210. 33

S 4.7 22. 40 6. 80 7.73 7.02 328. 67 213. 00

S S-D 4.7 22.10 -131. 67 7.38 2.42 350. 00 227. 33
~ T-B 3.7 23. 00 74. 30 7.94 7.76 931. 00 200. 00
it i/ 3.7 22. 60 77.50 7. 86 7. 47 958. 00 204. 67
) T-D 3.7 22.93 84. 47 7.81 7. 88 855. 00 185. 67
H K-B 8), 2, 23.70 10. 30 7.96 7.61 351. 67 245. 33
K-7 B 2 22.60 -18. 33 7.75 6. 97 286. 00 215. 67

K-D B 2 21.70 -148. 33 7.41 0. 82 328. 00 214. 00

H-B 3o 2 23.10 15.70 7.92 7.48 881. 00 195. 33

H-7 S 2 22.07 -13. 27 7. 63 5. 36 1269. 00 209. 67

H-D S 2 20. 80 8. 23 7.77 2. 78 1070. 00 228. 33

Q-B 4.3 14.90 231.97 8. 66 12. 35 260. 00 169. 00

Q-2 4.3 11. 43 271. 30 8. 64 10. 68 264. 67 171. 33

Q-D 4.3 10. 63 281. 03 8. 46 8.92 272.00 176. 00

S-B 3.2 17.00 246. 00 8. 10 11.67 260. 33 169. 00

S-Z 3.2 11. 00 251. 60 8.02 10. 50 267. 33 174. 00

o S-D 3.2 10. 67 255. 30 7.97 9.22 272.00 176. 67
3 T-B 5.2 17. 40 211. 87 8. 77 11.73 251. 33 163. 00
F i/ 5.2 11. 43 245. 50 8.62 10. 05 264. 67 170. 67
« T-D 5.2 10. 70 254. 20 8. 47 9. 56 270. 33 176. 00
/] K-B 4.0 18.23 238. 20 8.70 11.59 265. 00 171.33
K-7 4.0 11. 63 247. 27 8.41 9.57 270. 67 175. 00

K-D 4.0 10. 70 263. 07 8.15 8. 88 270. 67 176. 00

H-B 3.3 18. 30 235. 83 8. 31 11. 96 260. 67 169. 33

H-Z 3.3 11. 10 238. 77 7.62 10. 62 268. 67 173. 67

H-D 3.3 10. 50 241. 03 7.74 9.07 270. 00 174.67

Q-B 3.5 29.70 139. 20 8. 33 8. 97 275. 67 179. 33

Q-2 3.5 20. 23 118. 83 7. 87 8. 39 298. 33 192. 67

Q-D 3.5 17.90 125. 87 8. 29 6. 18 295. 67 193. 33

S-B 3.0 31. 30 92. 80 9. 04 8.95 279. 00 180. 00

S 3.0 20. 13 108. 20 8. 41 7.43 188. 00 152. 00

L S-D 3.0 24. 10 133. 57 8.78 6. 71 282. 33 183. 00
NS T-B 4.0 29.90 96. 90 8. 80 7.65 302. 00 192. 33
o i/ 4.0 16. 27 142. 20 8.21 6. 02 306. 67 199. 00
~ T-D 4.0 20. 33 94. 57 8.71 8. 17 291. 33 189. 00
A K-B 4.5 30. 73 93. 93 8. 88 7.71 310. 22 197. 67
K-7 4.5 12. 40 102. 83 8. 97 6. 98 320. 67 208. 00

K-D 4.5 11. 90 92.73 8.79 6. 18 299. 00 192. 67

H-B 2.8 30. 70 71.00 9.03 9.13 295. 00 186. 67

H-7 2.8 15. 07 47.90 8.32 3. 29 342. 00 222.33

H-D 2.8 12. 37 21.63 8. 68 5.91 307. 00 199. 00
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Table 2-3 Physical and chemical indexes were measured in laboratory

R 2-3 EPPIEELIRD

(mg/m")
3. 64
2. 38

Chla

TOC
(mg/L)
0. 88

N NO,-N
(mg/L)

4+_
(mg/L)
0. 08
0.10

NH

TN
(mg/L)

TP
(mg/L)
0.014
0.014
0. 006
0.013
0.012
0.017
0.016
0. 007
0.013
0.010
0.018
0.018
0.010
0.014
0. 022
0. 028
0. 042
0.019
0. 005
0. 047
0.033
0. 057
0.019
0.028
0. 047
0. 057
0. 061
0.014
0.019
0. 009
0.016
0.019
0.023
0. 020
0.021
0. 020
0.015
0.012
0.017
0. 020
0.015
0. 020
0.017
0.013
0.021

COD,,
(mg/L)
2. 86
2. 78

P

10
0.95
0. 86

0.78
0.70

1. 22
1. 02

m N
o @

19
1. 20
1.54
1. 96
2252
2.02
2.92
3.09
3. 84
1.63
2.98
1. 56
2. 30
5. 86
3.71
2.98
4. 04
2. 17
1.83
8. 58
1.73
0.45
2.82

10
1. 33
1. 56
1.24

0. 07
0.09
0. 07
0.11
0.07
0. 08
0.15
0.10
0.15
0.09
0.14
0.09
0.12
0.06
0.05
0.11
1.46
0.16
0. 08
0.07
0.13
0.12
0.19
0.01
0.12
0.27
0.11
0. 07
0.11
0. 22
0. 23
0.12
0. 17
0.13
0.11
0.18
0.10
0.07
0. 17
0. 18
0.19
0.10
0. 20

2.16
1. 83
2. 04
2.04
1.95
1.89
1.50
0.76
2.12
1.89
0. 67
0. 77
2.11
2.20

2.69
2.53
2.53
2.53
2. 27
2.69
2. 36
2. 86
3. 54
2.69
2.53
2. 36
6. 65
3.05
3. 38
2.89
3.05
2. 56
2. 56
4. 37
2.72
2.23
2.72
2.47
2.39
2.89
2.64
3.71
0.99
1.22
1.83
1.45
1.30
1. 30
1. 37

Q-D

S-B
S-Z

1.04
1.02
0.73

7
9p]

14
1. 48

i
=

1. 07
6. 79
0. 89

7
e

11
0. 51
0. 56
1.37
0. 58
0. 33
1.51
1.31
0. 83
0. 65
1. 46
1. 41
1.64

T
e

0
it

2021 § 10 m@

16
1.02
0.90
0. 94

K-7

K-D
H-B

H-7

1. 05
0.18
0.25
0.18
0.20
0.19
0.18
0.23
0.19
0. 17
0.18
0.18
0.19
0.23
0.17
0. 20
0.41
0.40
0. 33
0. 48
0. 34
0.43
0.42
0. 38
0.40
0. 57
0.51
0. 44
0. 49
0. 53
0.51

H-D
Q-B

10
0.81
2.65
2.22
2.82
2.03
2. 88
1.62
1.61
0.89
2.70
1.82
2.35
2.54
1.25
1.40
1.65

1.
1.

Q-7

Q-D

S-B
S-Z

7
9p]

17
1.41
0. 96
1.08
0.79
1.49

i
=

)
e

T
=

0
S

2022 3 m

14
0.89
7.60
2.39
1. 03
2.90
3. 23
3. 08
1.61
0.79
0. 67
2.05
1.82
1.97
3.19
3. 15
o B
6. 53
0.18
1.34

K-7

K-D
H-B

11
1.38
1. 47

H-Z

H-D
Q-B

19
1.25
1.52

Q-7

Q-D

10
1.23
1.39
0.79
0. 87
1. 43

19

S-B
S-7

1. 41
1.55
1. 28
1.77
1.76
1. 40
1. 66
1. 64
1.09

7
9p]

i
=

14
1.37
1. 30
0. 53

1.

7
e

T
e

10
1. 46
1.55
1. 00
0.89
1.44

0
it

2022 {7 m

K-7

14
1.98
5.41
1.90

1.

K-D
H-B

11
1. 60

1.

H-7

H-D

1=

/
N\

1=
i



i [ T S8 5 e a0 P 4 18 S

2.31tie
IR, FHLIKE WT BRI R, BRUKTEKRK, 52
IR T e A — B2 180, 2021 42 8 A LIk, BULREGE B RHK, BKSETT
YK B KK AR E] 170m. 2021 4F 10 H /KPR 6t 5 ® B E 2L, B2
BRI E] A3 R KA KR 2 N, AR IR RN 2.3°C. FE 12 ARRE4 AN
FRT K BRI A, Bk B R . 2022 4F 3 H ORFHAR ST IZWG 08, X £ 2
TKARIB ISR 73 FA B R R 2 K AR FHIR NS, AN R AEZS L UK AR O B 10 1253
IR 2022 4 7 H, RIREKEIRZE R KEIER] 18.8°C, KEKIEEE 2T HRE,
KK (S) RZ/KiEEN 31.3Ce 2022 453 H [ 7 H /KRR B 217495 20
%o DO E MK E IR AR, R4ER RIF/K R —, TiEg
S AU A 2805 Wt K AR A PR GEB . AT I T3 I, KA H 7 A A 2 17 40 AT
FEZPREEY . KIS E S KRB L KR, T 5 JZ A FE . ZRE =K
KBE DO M R R E KR B, B 2021 48 10 F E8HE (H) 2247 A& T 1
(T) FIEXGHE (H) , HARAEALA DO HI5 5 I H BE & KR R 38 Iz b K 1 &
#. ORP 5 Cond 3 3|Z=17 5 KA R HREME, 2022 4F 3 HHFZ=H) ORP HW & & T
HAhZ=T . 2021 4F 10 H#KZ=H) Cond HWI B & T HAhZ="7. £ 2022 45 3 /] ORP1H
A1 Cond 1A 5 U H B 25 /K & 19 38 b 3% 7 38 I (48 % . CODwa ¥ 728 4475 [ Ky
0.53~6.65mg/L, i fE HILAE 2021 4 10 H B (H) J&Z/KE, BIKMEHE
2022 4E 7 AL (K) F)Z27K4E. DO 5 CODwMa EATERIMIMI S, AT B/ 155
BEFRbR . EAMRERE A SR 53 2 KA 52 BIEHLADTS G RIFR BERS), XK A
VIR O TR R VK S MG T B R 142, KAK pH B AR R E , IRFFIRBNTE KR . TP
SRR, BREMREFRENSEmME. BR TN 7FE KR KBS p A S,
B A AR T /KR B SEATI SR TE AR 25 a5 30 fF 78 28 BH P 11 DX AR AE AR b T U
FORBEAE TS K 5 G0, i RV E S B IR K (S) « 7 (T) 2
AGE (D SN TIBEZMAS SO SREH, FHLIKERAKREL, A
BRIV RS ALK AR AR« BRI 2021 4F 10 H 7K BT R RAF: 5 0 P O
(KD, 2022 4 3 FJA1 2022 4% 7 H/KBUSSF BRFE 90 (KD 5RE (Q) .
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F=F FHINKESBEKENRHFAREZEMRETEL U KK

FHL K EEVE N N M R K K P, LA B 7 ) IR B DBl IR &
B IR S B DL R IR MBS W R, MR T AR A R] e AR R
SO o H FT TR 3R 2 4 B A V& A RS ERAE SC AT e 1745461, e [r) BRI [R] -1 A2 Al 0t
2 I i 45 0 110 S i 3o R G AN W8 o AR B E AN [ 225 AN [R] 53 /25 B 7K AR A A i 4 T
V% LA I B I 5K o B R AR AR LA T FEBIE 7T, 13— AR W AN [R) TR B2 7K AR
2 B s TR I S AR R
3. MRS
3.1.1 FHI UK EERE SRS S AL P bR A ]

FHL F K EAN[F] 53 JZ KA i R A SR AR AR R I 2 8 28 — 55 2.1.1 A1 2.1.2.
3.1.2 V7R 5 DNA $2HL

H15L £5E. TEMEEKESL 022 um T H BB 24 2 UEE (Solarbio Life
Sciences, China) i€, BCE T LHEOEY, HRH#E Omega Water DNA Kit (Omega,
USA) #:/E48 3 FM, MK HEECH B DNA . KBS 21 1975740 15 /5 DNA il
B AL 4% (Nano Drop ND-1000, Wilmington, DE, USA) %€ DNA WK
aifz,
3.1.3 ZR B4 FF o b

K H HiSeq2000 Wl 71 & % /K FEHEAT 75 B R 2 70 e o 3D ~F & H A3 301 R 4k
% Fastp (v0.20.0)  Chttps://github.com/OpenGene/fastp) Hf4xf Hdk47 i fa, 59
PIHa s ISR reads, R PEF G R . KH MEGAHIT v1.1.2 ¥ AH#47
A2 % . £ f] Prodigal v2.6.3 (https://github.com/hyattpd/Prodigal) X #f 4% 45 5+ 1)
contig 17 ORF Tl . BRI E RN TET 100bp MIZEH, F¥g R A TR
F%). H CD-HIT #44 (http://www.bioinformatics.org/cd-hit/) #E4T R (BRIASEUA:
90% identity~ 90% coverage) , FFANREURAFIEEEE AR T, WEIETUR IR
££ . B X SOAPaligner LEXT GG S, St HHEAES M EATRELZGEE . £/
BLASTP (BLAST Version 2.2.28+, http://blast.ncbi.nlm.nih.gov/Blast.cgi) K JE U435
K45 NR #dE AT EE (BLAST ot S 40 BIHEH e-value 7y 1e-5) , it
NR il BT B 1K) 73 28 2245 AR B ARG A, SR A58 A oot I ) 26 R = B2 AT
THRAZYIR R
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HRE S
3.2.1 VRN b R I 2 O

2021 4 10 HERER, FHLEUKEANR 7 B S AE T 1K RS T
BRI N TE B 1] (Proteobacteria, 1 bl 32.57%~60.05%, R  HZEH ]
(Actinobacteria, 12.05%~26.87%) . ¥#% # [ ] (Planctomycetes, 2.30%~10.84%) .
AT ] (Bacteroidetes, 3.35%~9.96%) « JEii# [ ] (Verrucomicrobia, 1.87%~8.29%)-
BEFF BT (Acidobacteria, 1.54%~9.34%) « ££Z5E ] (Chloroflexi, 1.03%~9.51%) -
o BR TR - M 4B ] (Deinococcus-Thermus, 0.03%~18.15%) « #5 4l i | ] (Cyanobacteria,
0.51%~4.43%) . HALIZER ] (Nitrospirae, 0.15%~2.23%) o M H 1A |
DNZZETT IR AR, ASFFELEA [F) 5 2 K s R R 5 LA A BT B ] E
JEIRAR T R G LR AR, o BRI - AR T JE R B T T B 5 LR s, IR T
FPEAEE T IFER AR A B LU RAR . IRZ IR 2 Em, SR T7E 2K
iR s RERAC, WA TR R E KA T B LR A, BT B ]S A A B iE B
IIANERES B 1] 3 o Ll S 0 B 7K R PR 336 0 v 1 34
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M unclassified_d__Bacteria

W Deinococcus-Thermus
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Fig3-1 Composition of plankton bacterial communities in different layers of water at the Phylum level
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2022 4 3 AR EIR, PRI EKEEAN R 73 ZRE S I i 1 117K B3R R & E
RN LT CHEE 29.01%~36.18%, FRED « AT (20.60%~32.18%) -
PIFFEE 1T (5.89%~29.21%) « FERLEE 1T (1.95%~10.20%) + £ H 17 (0.99%~10.26% )+
FERET (0.60%~9.67%) « BEFFHETT (1.21%~4.06%) « AT (0.49%~1.47%)-
WIS IR ] (0.04%~ 1.17%) « ZRTE BT TRUER B I 12T AR SR e, 7EA )
o3 SRR T R = BE A AR 3 5T o AP RR T ITEAN R 43 S /K e 32 2 o LU B 4t v
RIZAMAERE LR KRB, PERR T IERZ AR PR SRR, )RR
B SEEEA T RSB ] EEAT B IR R 1 o L R I B K R 3
3G AN .

[J2RFEEBEEFR AL (%)
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Fig3-2 Composition of plankton bacterial communities in different layers of water at the Phylum
level of Danjiangkou reservoir in March 2022
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2022 4 7 AR EIR, PRI EKEEAN R G5 ZRE S A i 1 11K B R R & B
BB T (T 22.45%~37.86%, RIAD « HERETT (19.92%~34.76%) -
PUFFE 1T (6.79%~13.04%) « R T (5.26%~10.59%) « FEfE 1 (4.51%~11.37%)-
ST (0.97%~11.79%) « WAIEETT (0.90%~9.05%)  BEAFEET] (2.90%~4.22%)+
THACIEHE R 7] (0.02%~2.96%) o BTETE [ TR [ T AT IR AFIEE, A
BELEANR 23 2K AR b 5 B IR ASHR ] o SOFF IR T I7E RS2 KA P =2 B o LRI, AT 1)
FEF KA 3B (5 LU, BRI 1] AR [ AR 2 B 1 T =E 5 L R b
FKUR BRI SG AN A S, WA B 1 3 o L S I BE A KR IR 38 0 i B AR P a3

100+ WProtecbacteria
B Actinobacteria
MBacteroidetes
WPlanctomycetes
[ Verrucomicrabia
Wunclassified_d__Bacteria
80+ | Chlaroflexi
M Cyanobacteria
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Nitrospirae
Wlothers
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Fig3-3 Composition of plankton bacterial communities in different layers of water at the Phylum level

of Danjiangkou reservoir in July 2022
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3.2.2 N[ 53 S 2 KA i 0 1 0 Ao 2L RS LR 4 A

F AR (principal co-ordinates analysis, PCoA) #&—F T ELWL @ /K A ke
AR B2 e P R RTAAL AT T AR 73 AT (Analysis of similarities, ANOSIM)
B SRAG I 20 7] 22 57 R 15 B 3 K T2 N 22 B AR S B 36 T 1k o AR FEAN IR 2B
FHL KRR . HZE 2 KM T 1 4 B VA 2R, AN 90K FH 3 A b 43 A
(PcoA) FARMIMES BT CANOSIM) S F 5 AN 6] 43 J2 /K AR 2 T8 (¥ 22 53 R0, a3k )
BT H AN [ 93 S AR A R B 7 23 A A S

2021 4F 10 HE R BT UE H, PCl 5THRFE N 58.68%, PC2 TTERFE N 14.65%,
RIZKEFERFERETEA EM, 2K AREAREERETEILAN, RZKEFEAR
FERET M. W PCL T R A F K Z KR X 2 A, I PC2 Bl 7 Al AN [F] 7K
JEIK AR B i 22 . ANOSIM Z3- T 45 S B 4 1] 22 53 K T4 22 5 LT {E B
GRERRESPEMEE, HENERZERZSR P HA 0.004, 0.039. 0.022, HEmH#]|
W AN R 3 JE KRR E AR 22 i 3 B 27K P

Analysis of similarities between different groups
PCoA analysis ok

0.054 +

0. 00

0. 05 ]

£
-
@
[
®
° >
L ]
Rank of distance ( bray_curtis )
o -] & 3 g
L L L L L

T T T T T 20
0.1 0.0 0.1 0.2 0.3  Between

PC1(58. 68%)

P 3-4 2021 £E 10 FJPHL K EEAN R 73 JZ 7K A L AL R 73 A AR ALLE 0 Hr
Fig3-4 Principal co-ordinates analysis and similarity analysis of different stratified water bodies in
Danjiangkou Reservoir in October 2021

2022 4 3 A& RME R LLE H, PCL 5TBRE N 63.57%, PC2 TTHRFE N 14.97%,
RZKEFEAFERETEAN, PEKEREARTERET RN, REKEEAT
BT/ B W PC2 iy MIAF/KZ KR X 3 AR, # PCL 37 AN FIK)E
IKARE A 75 5 . ANOSIM Zr i dh R A (e 22 S R T A = = B e, 45
RERKZESHEMEE, TENRZMZES P{EA 0.004, 0.016, 0.011, A1
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Fig3-5 Principal co-ordinates analysis and similarity analysis of different stratified water bodies in

Danjiangkou Reservoir in March 2022

2022 £ 7 HEE R e LLE H, PC1 TTRkE N 58.82%, PC2 TTHkHE N 19.78%,

RIZKMREARFERET B LM, PEKEREAREERETEA T, JRZKAFRE
RET M. W PC2 HhT7 M ANFIKZ KR X 7 AN, Y PCL A7 ) AR K
JEIKARLE AT I 22 5 . ANOSIM F3-#i7 45 SR W 4 18] 22 S R T2 A 2 ¢ HaT {5 B v
SGRERKRESPEMRE, TENKEZEMZESR P EA 0.004, 0.004, 0.016, HEmH|

AE

Wi AN R 3 JZ KRR AR 22 570k 3 i 2 /KT
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Fig3-6 Principal co-ordinates analysis and similarity analysis of different stratified water bodies in

Danjiangkou Reservoir in July 2022
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3.2.3 AN[FI Gy J2 B KR O 240 o O b 2L RG22 5 93 A

ik — 3L AN R 73 J2 KA i b i A RS AL R, AR
LefSe BAFHEAT /0o AL HE B A I 35 7 3 I S A AR AN R] 70 J2 AR AR it o 0 22 7
— 3k, JFHRH LDA CERAEFIR 704D R Ak G700 4 vl 45 2 = P X 22 3 R R Y
o, AERCVGHE IR 2L, N RSMORBIIKIRE ST 99 B B st B, 40
AR RIE . TR ARZ KRR fh s AN R CE s 12 1) T AR s £ 122 90 BBl A 1) 957 0

2021 4F 10 A& RSN, PHLEDKPEERMERFEIL O, 14494, 17 B 17 8
FAEREE R TR KF b, RIZKEFEATE 2 MR E ] (Proteobacteria)
S ERE-MIE ] (Deinococcus-Thermus) , HEA 3 NMEEE ] (Chloroflexi) -
BEFF B 1] CAcidobacteria) FIRHALIRBER 1 (Nitrospirae) , JKZH 4 MFEHH ]

(Planctomycetes) « FEMEE ] (Verrucomicrobia) « ¥4l ] (Cyanobacteria) F
unclassified d Bacteria V7 A B A A PR B 3E 22 57 o (ERM D RFKF |, REKME
FEAHAH 6 MBI TN ATFH AL (Rhodobacteraceae) « & A £} (Chromatiaceae )+
5P KW B ( Moraxellaceae ) 1 M & . Hfd 5§ £ ( Comamonadaceae ) .
unclassified ¢ Betaproteobacteria. 7 7 BK B -#i # B 11 Deinococcaceae, )2 KARAE
K F 4 A EE M I'] #) unclassified p Acidobacteria « %% & T 1
unclassified p_Chloroflexi. ZZTEHH [ THIZLIZ B R} (Rhodospirillaceae) i A4 IR iE T ]
[f) Nitrospiraceae , JiK JE2 KK AR HH 7 7% % W '] 1 Planctomycetaceae Fll
unclassified p Planctomycetes « 3¢ K # £} ( Synechococcaceae ) . ¥t Tl B [ [
unclassified p Verrucomicrobia 1 Verrucomicrobia subdivision 3 « 748 J& B 1 1

unclassified p Proteobacteria. unclassified d Bacteria f71F & 3 % 5% .
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N D
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Fig3-7 Discriminant analysis of LefSe multilevel species difference in different stratified water

bodies in Danjiangkou Reservoir in October 2021
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2022 4 3 4R TR, PHL DK A% IL 3 71 1240, 16 H. 16 FH4F
HREER . 1 RYKF L, REKEFEAPE 1 MUAETT, PEE 1AM
Wi, KER | MFEEIIFAEREER. R RZKE L, REKEFEAFE 8
A $LFF B 17 B9 Flavobacteriaceae « & 41 {£ ¥ 8 £k B £} ( Crocinitomicaceae )
unclassified_c__ Flavobacteriia « M JL T Jit B £t ( Chitinophagaceae ) 4 # B

(Microbacteriaceae) - unclassified ¢ Chitinophagia . Candidatus Nanopelagicaceae
F1 unclassified o Flavobacteriales, #JZ# 2 /™ unclassified ¢ Opitutae FIHEHEE ]
unclassified p Verrucomicrobia, J&)Z/KEFEEAF A 6 4~ unclassified p Proteobacteria
£k 5T [ 11 unclassified_p_Chloroflex. ZZJE B [ 1/ unclassified ¢ Alphaproteobacteria
Al unclassified_c_Gammaproteobacteria A1 % [# [ ][] unclassified_p_Planctomycetes A/l

unclassified ¢ Phycisphaerae (FEPEZF KB fF(EEEZE R
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Fig3-8 Discriminant analysis of LefSe multilevel species difference in different stratified water
bodies in Danjiangkou Reservoir in March 2022
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2022 4F 7 &R BN, FRHLCUKERFMERVEIL 711, 1349, 22 H. 27 BH4F
HEREER. RIZKEFEATE 2 AZRET. EHETT, DEE 2 MAFETT.
unclassified_d_ Bacteria, J&/ZH 3 MREE ] HWIRIER ] WEH I IFEREZE
Fto R RFIKF b, RIBKEFEATAH 10 NATEHE T H 508 /K48 K R
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unclassified p Proteobacteria. ¥i4H B[ 11 unclassified p Cyanobacteria « BEFRAT # []
[FIE L £} (Acetobacteraceae) « Prochlorococcaceae- unclassified ¢ Betaproteobacteria
unclassified ¢ Gammaproteobacteria. F15EK#EF} (Synechococcaceae) , H)ZH 1
unclassified d Bacteria, J&/Z A 16 1~ 4t % H '] 9 unclassified p Chloroflexi «
unclassified ¢ Anaerolineae. JRAZEE £l (Anaerolineaceae) « ZIEH TN B
#F} (Comamonadaceae) . V%% i |1 unclassified p Planctomycetes. LA [T
M JL T AL (Chitinophagaceae) FIJHZLAETE (W26 B} (Crocinitomicaceae) it
= ie [T [ Nitrospiraceae ~ T 1l 7 FJ unclassified ¢ Opitutae
Verrucomicrobia subdivision 3 I Opitutaceae « ¥ £k & ] # Ilumatobacteraceae «
unclassified ¢ Acidimicrobiia . H % ® # ( Gemmataceae ) M1 & T & Ft

(Acidimicrobiaceae) . Candidatus Nanopelagicaceae f71F & 3% % 3¢ .
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Fig3-9 Discriminant analysis of LefSe multilevel species difference in different stratified water bodies
in Danjiangkou Reservoir in July 2022

2260 (394 7))



FHL O K ERB IR F 55 mE Ak P he AR IRH) B & #F 70

Wy 2 S 4 B OR PHL K EEAS R 21T V7 e 4 B S F R BT 2 57, 2022 4F 7
H>2021 4 10 4>2022 4 3 H o PHL HKEEAE 73 F KA T 40w 88 F B A B A
[, A EAKIATE A RFKT EAAEZ R BD . 2021 4 10 ALET R 5KF B3R
By MR RESMNA 21T 317 41TTHFEREER, ARG RFKF E3HE 6
B 4B 7 RMEEREZE R 2022 43 AEINTARFKF ERE P2 RES
A1 LT VITMEERE RS, BRI RFKT Bl 8 BH 2 B 6 RHFER
ZESey 20224 7 AHETNT R ERE PR RESAE 211 217, 31147
FERFEES, ERRFAE E50A 10 R 1R 16 FHAERE % R .

%
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3.2.4 AN[A 3 )2 B K AR i 40 B R VA 5 P85 R 1 DR B A3

Bt VIF (Variance inflation factor, 7 ZMAKKE T 7047, #EATHREER Tk,
SHWE R 10, FRMATERB/NIEE;: FIHICAKRSH (RDA, Redundancy
analysis) XFFHL H 7K EEAS [F] 53 Jz7KAR i e i B A2 1] 23 28 27K F B VR A0 5K
PRERALFE AR 2 8] 1A B2 R AT 3T, ST AN ] 43 2 7K A v 5 D 40 1 T v &5 A PR A )
F B R

IR, 2021 4F 10 H Axis_lengths #' DCA1 {4 0.95, FIH RDA #H47 f5 42
38, WT (R2=0.233, P=0.206) . ORP (R2=0.137, P=0.437) . Cond (R2=0.194,
P=0.260) . TDS (R?=0.149, P=0.378) . CODwm» (R?=0.104, P=0.364) . TP (R>=0.058,
P=0.742) . TN (R?=0.045, P=0.785) . NHs*-N (R?=0.024, P=0.897) . NOs; ~-N
(R=0.027, P=0.852) . TOC (R?=0.098, P=0.320) . Chla (R?=0.065, P=0.662) .
H 1 NHs*N. CODmn NOs “-N. TDS. ORP. Chla. WT 5%55—HE5 5 B,
TOC. TN. TP. Cond 5% —H /7= FEAH K.

RDA analysis

@c

500 ‘A Cond
. oz

-100
-200+

RDA2(13.04%)

-300+

-400
-500 =
-600
-700+

-500 -4:’)0 -SE}O -QE}G -1;’)0 [I] 1[50 2[50 360 4[50 5[I]CI GLIJCI 700
RDA1(37.31%)

3-10 2021 4 10 JPHT LUK 40 R )R S5 3 55 RDA 20
Fig3-10 Analysis of planktonic bacteria species and environmental factors RDA in Danjiangkou
Reservoir in October 2021
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2022 % 3 J1 Axis_lengths " DCAL1 {55 0.73, FIH RDA #AT /54041, WT
(R2=0.401, P=0.028) . ORP (R2=0.332, P=0.006) . pH (R2=0.102, P=0.533) .
DO (R?=0.602, P=0.035) . CODwmn (R>=0.221, P=0.230) . TP (R2=0.007, P=0.946).
NHs"-N (R2=0.339, P=0.029) . NO; ~-N (R*=0.015, P=0.914) . TOC (R2=0.022,
P=0.874) . Chla (R2=0.405, P=0.001) . L+ pH. NHs*“N. WT. Chla. CODp-
TOC. NOs; "-N. ORP. DO 5% —HiFhlim MK, TP 55 4 flim B AR
WT (R%=0.401, P=0.028) . DO (R2=0.602, P=0.035) . ORP (R2>=0.332, P=0.006).
Chla (R?=0.405, P=0.001) & &0 FHT 7K ZEAN [F] 53 J2 /KA V7 U 4 B B v 45 A AR AL )

HEFIRR (P<0.05)

RDA analysis

500
: | Z
400+ : : .g
300+ ® ®

200+
1004
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RDA2(7.07%)

-100 4

200
3004
4004 ®
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RDA1(62.28%)

3-112022 £F 3 AFHT KB A A 5B 7 RDA 73 #r
Fig3-11 Analysis of planktonic bacteria species and environmental factors RDA in Danjiangkou
Reservoir in March 2022
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2022 4F 7 [ Axis_lengths H1 DCA1 {7 0.79, HF|H RDA #1754 #7, ORP
(R2=0.063, P=0.712) . pH (R>=0.295, P=0.130) . DO (R?=0.309, P=0.086) -
Cond (R*=0.006, P=0.970) . TP (R2=0.097, P=0.534) . TN (R?=0.379, P=0.056)-
NHs"-N (R2=0.148, P=0.394) . NO3 ~-N (R2=0.660, P=0.004) . TOC (R2=0.197,
P=0.269) . Chla (R?=0.259, P=0.169) . H:H1 Cond. TN. NO; ~-N. NHs"-N. DO.
ORP 5% —fFFMiE M, TP. TOC. pH. Chla 5% —fiFHEEMH>*<. NOs
-N (R?=0.660, P=0.004) & 50 PFT 7K EAN [F] 43 2 7K A4 V7 e 4 B T 5 25 1 A2 A 1Y)

HEFIRR (P<0.05)

RDA analysis
500

@t
400+ " .z

3004
2004

100

04 ; Wos s b

RDA2(18.00%)

g NOsEN

-2004

-3004

-4004
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RDA1(59.12%)

Bl 3-12 2022 4F 7 A PHT FUKPE 7 A B 0 F -5 A 5587 RDA 734t
Fig3-12 Analysis of planktonic bacteria species and environmental factors RDA in Danjiangkou

Reservoir in July 2022
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3.3 11ig
3.3.1 PHL 7K PRV i 4H B R 7 2H A

VRN R 2 PHL DK K AE AR S RGN BB R 5y, TEAWIRAR . B IR
ITEFR L ¥ G (R RE TS5 75 T R ¥ 58 ELRIMAE F o PR K BEAE g R 7K AL i o 2k A%
KU, RIS T BN HK R s AR T L DB BT R, R 2
VUL R AT 0518310, (R Gl = 4 PR K IIAE 7 LA SR AS [ A 2 AN [T JEE 7K
TR 53 IR 5T o

BT FHL K =R IS Rl f, S E IR A E R K E S, A
[Fi) P o AR5 (1 ) 2 R AN [, 5 BSOS R A TR A DR R LR,
T 2 T P e A 25 7 A o 7 3 A P 4 2 S A A SR 7481, PR 11 K P 7K A R R
WA IR A B TERT 1] 23 0R) b B R ROFRBRE RN, H AN R A Rl RE o = A7
fE—E M ZERME. 2021 4F 10 H AR & T2 M 149 17 814 #} 3325 J@4H %,
2022 4 3 H VR BRI £ 22 e 148 1] 813 F} 3256 JB 4L, 2022 4F 7 IR A
FEVE B 160 17 992 B 3981 JRZH . 5 Liu 55149 R HIL 4 S 85 72 B R I
3T 1T ANE, MR R R i S 5 R AT ASRAS B8 2 170t 200 1 0 2R
AR B T IR TR /2 = UCRFE IR 5 R0, (AR SRR R A T A8 . Tk
R 1 I7E 2021 4F 10 A FERAK. 7E 2022 45 3 AR 2022 4F 7 H FEE S, FHEREHE-
WIATR TTFE 2021 4F 10 H F sy, AR TILE 2022 4F 3 H £ & & 1E 2021 4
10 HFEEEHRAR, WA PR MIRIEE 1] 2022 4F 3 A FE&RAC, PEfls
IHE 2022 4 7 F F R s o FHL I K PR 40 R 1 7 LA 5 T T 7K A o SRS [ i
o B AV ZH A L, 3K G U 4 B K T VA J& D Proteobacteria . Cyanobacteria
Bacteroidetes. Actinobacteria £l Verrucomicrobia %5 (50511, M =y & 38 f il 5= 0 Fi %
R, RIBEZRNF 2R BT EAKE, HIEARFZETAE 5 2K 4
Hh PRI A B 0 A T LR B — R RO . BEATTET] . ST SRR T TR
TR 1) 52 o7 L 52 A I 3 A 0 38 o v 8 i o R AN B 1) B o L R B
TR RTS8 01T ARG (1 34 o A 22 S 8 T S s PRI I K P2 S [ 24 Vo T 4 o o e =
25, RMEEFEZERW AT KT A5 B R A0 6 SR T A BT
A, HEREIEEA S HFKFE PRI ERE D 110 85%KFE, 2021410 A
RTCEE T S R -G [ I7ER)E, ST BEFFER 1] AL E s T I7ER 2,
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VEEER T JUBE ] WA TR BRI B e, 2022 4F 3 AR I1E
Rz, FWMEITETR, FERET]. S5 W ERZKEPEEREER, 2022 4
7T HAET] WHETAELRE, PFEITERR, SR MEEE . 7
T HE R JZ KR A B35 2 5
3.3.2 VU TRV 5 PR IR g e

WRFCREA, U2 1A (R v 2L 32 B I 25 1) 43 A B2, pHIBS, WTBRH, B a5 S
TEER B B ROK R E B IR SR . FHT UK EIEH & KA H 157 m 275
170 m, PREEMIIGIN S 5l ESPR LR 7 A4, AT S a2 i 20 T RO AL o Ve 2 1
V&5 BAL I T I AR AL S T R T UR T = S 7 (B DA, = CRFEM TR B, 2021
10 H BE/K S EUKAR B [ ek A e BRI, H SR8 R - 0 AN ] 23 J2= A 7K A
R TR TR 5 S RE IR s 2022 4E 3§ WT. DO. ORP. Chla A% 2022 4F 7 H
NOs N & 52 FHL 7K R AN 6] 43 J2 7K AR 7 Ui 4 B A 445 ) 738 A 1) B B2 34K 48 A
(P<0.05) o AN[AIRAERT 7] S A 6] K ERAZ A 5 SR AL A8 b (6 25088 & FHL 1 K PEAS [ 2%
T JE R KA BEVE LR 7 e B R 3R, TR T 8% /KRR AR AS [ v 2E A AR AT A
SN TE AR P

KR CWT) S FEMA AN [F) 2575 4 Jo B 7K A 7 e 240 1 o v 4L s S B I RS TR 7
"B it 0 SO 7K A o T 5 R R PR R A B R AL B, LR S R Vi 4T
PR A B I B AR IR, A P SR R UE T OB R I RE T, R R IR
£ 906 Pl P P 6 5 R P B E LRSS L B9 50 R I /KR AT 14 CH, 3R X
WA A R R RS T AR R R, RS I R B R . FHL HKE
2022 4 3 HERZAKFERERE T 14 °C, I EMREKRICT 14 °C, 40 5E 4
ZAKUREE 3 o B /NEESRIL WT 72 500 G 1L s I 3 A )R P R 1) 32 B2 3E
BERF . Chla SEEEMTFHT FIKEE 2022 4 3 A AL AR 52 K A0 40 W R
LERA A E B A SR AR, TE/KRRE B 402 b Chla BOIREERA —E I Z Rt 5550
Y, BEE KRR RIS & BIRWT R K. Chla & B2 2022 453 HG T 10 (T)
KIZAKMA 8.58 mg/m?, H K2 3 HEBEH (H) REKESEN7.60 mgm’, HE
BRI ENEE . A AR SR EK AR BA B KK Chla 1IKIE, S5REKE
BT B VER R A 65T, %f 2022 4F 7 H/KREG AT AT &0, R e i
R, G2 A P AR A T R T LA R T P R REBR ) T /KA T[] A8 3k, (AR
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JEZIKE T & BRI (DO) A5 4 B2 KA, M5 80 J2 KR 2 K A4
DO IKFEMIX K. Cyanobacteria AR ]) [ 320 T AR S, BBIHITHE
TEH T AR BCH R, AR KA ISR TEEE S DO 2B IEHK, A&
[F)ZE AN R AR 2S RO 2 27K A o S 200 1 1) = P i s .0 2 DO B 75 B e v FOARFALE, 5
Fh 75 S ST S0 BL V7R U 5 2 D 2 1 v T () AR AR AR 5 R AR A . IR, TR Ak
BELZE OKAREREZ KT ST 02°C/m) UG, 1FERIBTTRED H SRR
R SRR BIR R Z KR, 1 HL2R SR A A A HUVIRE B B S A 0 (R s R R A
W) L R AR TTRE BRI, SRR AFERL 52 K& TP TN NH4™-N FI NO3 N
TEART R S, 5 R R A SO TR 43 J2 7K AR B, DR - 7E 3 (W) fE 7E 72 e 4 18 28
el

P V7K G608 0 3 R A2 28 [X B [ B35 ] i 15-001,, % 2R AN [R] AR 25 s /KA
H SRR (TN ZRALTE N 0.67~2.88mg/L, NHa™-N ZB1b 5 A 0.01~1.46mg/L, NOs ~-N
TGN 0.33~1.64mg/L, =i (TP) ARG 0.005~0.066mg/L . X AN [F] 215
PEXOKAREBE & BT, BOUHE. MERB S RHELS TEFRE. PHLREAE
FEANV TR A5 G AR V&S K HE S ) L, e WU AR 1) 2 2 S R o U &)
A AR A OB 5T R I, AN R 2715 % 2000 TE L = A TS A T AR el K A
G, X AL 7 e AW K AR b % 8 FR 3R I A, BB R KA (R i 4
PRI S5 A6 7= A2 56 . Chen S5 103568 AT 44 1 X (7708 A6 00 AT P 9038 FH 7K Ak v 1) 58
W B SR AR ) B B A AE AR S AR DG . KB FE R B TN A TP 2 sE il A )
A K AR R4, VRIS B BER 4 S FRAL IR T Spearman AH IS AT 45 B
TN SE KR R N R TS NHL N B35 MG, 2K P IR 115 TN
REEAR, JKEREFRZERETT. MHEERE %5 NOs-N B FMHK, BHE
1 AR ERE-WIAE 1555 NOs-N B 7R, FEER TGS TP B IEMHK. X
SeVR AN B 2 5 AR E RS T AN BRI @R LA MU RR 55 6 INBEIBIR I&AE, K3
KA H R TG 3R 1 AE YD IRAG ZE AR ERLOS67), SRyt — DA ST L K AN R 43 J B K A
Hh U 20 T ARG A R DN L A R SR S
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BOE A IOKESS BRI AR T RE TN 4 #7

BEXT P 1 PR X 3R J2 TR P U SVRI 2 Y iy LYV B 1) Tl e TN LA % B X AN [ A 25
R 2R JZOT IS A0 B () Dl e 700, A PREAH e FoAm A 7t % CLadid PICRUSt BA4F T/ T
FHRBEFL . HAT, BRI 7K PV D 40 T A v 45 1) SRR DR Dy e 70 B A U A1 B e A2
HHE e A B R Ve AR AL DI RE I FUTT R A 2D , ANBI F R FH 2 B PR AH 2 B 0 PR
K EEAN[R] 53 2 R 7KAA v e e 240 8 R iR AT B DR D Reddole o BEDRT TR0 | ARE g DL AR
BEAEPA I R R I I OLEE 73 i, DUHER N IR FE A0 i I VA S5 A AN LRI D g, 9P oK
PER LR IR S E WA
41 MRS R%E
4.1.1 FHI H K FERE St RS S B AL i i Ao

PRI FUK BEAS [ 43 2 R 7K AR R4 BRI 2 38 — 5 2.1.1 A 2.1.2,
4.1.2 FFIFANR & DNA $2H

FEEZH R S DNA RIS IS =% 3.1.2.
4.1.3 ZHEF AP Hr

K H HiSeq2000 Wl 71 & X /K FEHEAT 25 B 2 70 e o 4 I ~F & H A5 301 R 4k
FFHIH Fastp (v0.20.0) A6 HobAT Jou g%,  BYU) 45004 b (MR BT & reads, 3RAS 50
B, KH MEGAHIT v1.1.2 AT P oI 4048 . 0t Pf45 4T ORF A 1l ,
PR oW g5 R oiE AT KK, # AL dE T &R E B % . ff  DIAMOND

(https://github.com/bbuchfink/diamond) ¥ AETURIEK LTS egg NOG Hif FE#AT

EEX (Z3: blastps E-value < le-5) , IRFIEFEXNTRH) COG (Clusters of orthologous
groups of proteins, B R[FHEEE) , HH COG XJ M ) H K 3 e it B H A,
BaAE T & R4 5 KEGG 4t ( Kyoto Encyclopedia of Genes and Genomes ,
http://www.genome jp/kegg/) i FEHEAT LEXT, 15 H &AL ER 2 7E % 2 e Hh AR E EEI)
TR TR UL R T KEGG i EM O KR SR ZEEME R, M T
FAEH (50 4~ KOs) FIBEIEH (53 4~ KOs) ric &R . @it I\ KEGG IhaEERELs
R EiRE R, T RPKM FEHE I, BATIIREA i 25770 Al
AL

Ao
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4.2 ZBRE DR
4.2.1 TR HETE COG ThRETIM 25 3 53 B
4.2.1.1 AR REORIETE AR COG TIRELAL It

COG ThReFReAs RILEFEIUA R FRAGS (Metabolism) « RAITHE (Poorly
Characterized) ANt FEFE 5445 (Cellular Processes and Signaling) LA AE B
FEMIKLFE (Information Storage and Processing) « #f COG VAN KKt — L 4ib oh g+
B, AL 26 N IHREZ : RNA BN L& (RNA processing and modification. [&FK A,
NFED , Geto i gE M5 715 (Chromatin structure and dynamics. B) , fg &A= %%
## (Energy production and conversion. C) , 2 e i JH 42 1] | 20 Mo 73 240 4L 44 43 24 (Cell
cycle control, cell division, chromosome partitioning. D) , IR IZXH (Amino acid
transport and metabolism. E) , #Z Rz F{CH (Nucleotide transport and metabolism.
F) , #AKMEWFi240#H (Carbohydrate transport and metabolism. G) , 4ifilf#% iz il
R (Coenzyme transport and metabolism. H) , fgfj#%ia /X (Lipid transport and
metabolism. 1) , . PR AY)E % (Translation, ribosomal structure and
biogenesis. J) , #3% (Transcription. K) , & ifill. HAFMEE (Replication, recombination
and repair. L) , 41 A/ 5/ 4% B 1 206 Al (Cell wall/membrane/envelope biogenesis.
M), 4l 11z 3/ (Cell motility. ND, F 3 5 1&1M . 8 H 47 2 M1E4E 2 [ (Posttranslational
modification, protein turnover, chaperones. O) , TAHLE T4 1218 (Inorganic ion
transport and metabolism. P) , (XA P& 1% e ia M (Secondary metabolites
biosynthesis, transport and catabolism. Q) , FEIJFETMI (General function prediction
only. R) . IIBEARAI (Function unknown. S) , {55 % F#HL#l| (Signal transduction
mechanisms. T) , MINFIE. 73 WAI/NEIZ%H (Intracellular trafficking, secretion, and
vesicular transport. U) , #&AHIHLH] (Defense mechanisms. V) , Hi#b&E#sy (Extracellular
structures. W) , B4 WREAE . #H T (Mobilome: prophages, transposons. X)
MR ZER) (Nuclear structure. Y) + 4HffiE 22 (Cytoskeleton. Z)

2021 £ 10  COG ZhREEREAE R BoR, FHL FUUKEA R 73 EROK AR A 6
FUAREE, o o B SN HBRACE (GR. APORIRJZ (5 BN 37.86%- 36.90%-
37.77%, FRED , HKEARIIIGEEER (28.09%. 29.72%. 28.55%) . 4L F2 A0

F51EF (18.00%- 17.84%. 18.27%) KAF BN AFAALEE (16.04%- 15.40%- 15.54%)
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1004 [l POORLY CHARACTERIZED
[ CELLULAR PROCESSES AND SIGNALING
[WINFORMATION STORAGE AND PROCESSING
WVETABOLISM

80

60

40+

20+

COG Category KEBEEFE HEk(%)

0
@ 1 Q

Bl 4-12021 48 10 AFHLEUKPEAFR G R KRR ATE COG DhRe 4Lt
Fig4-1 Functional composition analysis of planktonic bacteria COG in different stratified water bodies

of Danjiangkou Reservoir in October 2021
FHL K FEAS [F) 43 J2 K A RE b 50000 1 20 ANThBedH,  xHES 0 (1 Th R 20 ik
1700, Hb S s I Thae N IhREAR KT, TER. HRURER S 08 27.71%.
29.34%. 28.16%, YLHAAH KEINBEAR A EEF SRAHZH . FXTF R S 1T ae ik
AFRRERERE (K. RRRKE G518 9.13%. 8.93%. 9.23%, FFD , fE
BAE A (6.72%- 6.68%. 6.98%) , il HAMEE (6.00%- 6.17%. 5.87%),
I it B/ /A I ZE D B B (5.71% 5.93%- 5.89%) , B EBEIALEHAAED &
il (5.78%- 5.89%. 5.75%) , THLE THIZAUH (5.08%. 4.97%. 4.99%) , Br/K
WA e R (5.18%.4.89%.4.95%) , TR G &M 2 H B4 2 A HER H H (4.14%.
4.07%- 4.05%) FENIFZARH (3.64%. 3.44%. 3.60%) .
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100 =

B
(=
1

COG Function IKEEEEERE hEb(%)

:

0
Y %

<

B S:Function unknown
B E:Amino acid transport and metabolism
B C:Energy production and conversion
B L:Replication, recombination and repair
M:Cell wall/membrane/envelope biogenesis
B J:Translation, ribosomal structure and biogenesis
P:Inorganic ion transport and metabolism
B G:Carbohydrate transport and metabolism
B O:Posttranslational modification, protein turnover, chaperones
I:Lipid transport and metabolism
B K:Transcription
B T:Signal transduction mechanisms
B H:Coenzyme transport and metabolism
B F:Nucleotide transport and metabolism
M Q:Secondary metabolites biosynthesis, transport and catabolism
I U:Intracellular trafficking, secretion, and vesicular transport
1 V:Defense mechanisms
Il D:Cell cycle control, cell division, chromosome partitioning

K 4-2 2021 5 10 HFHL K BEAR 73 2K P A 1 COG AR DhRge 4Ll Hr
Fig4-2 Analysis on the metabolic function composition of planktonic bacteria COG in different
stratified water bodies of Danjiangkou Reservoir in October 2021

2022 43 H COG INREFERLE R ER, FHLE/KEARFE S JE KA FEA )64 7Y
AR, Horh 5 s m B N AR GR L AR E 5 EE N 37.22%437.39%37.58%,
TED , HREZERAIGEIER (28.78%. 28.78%. 28.46%) , LML LMz 5165

(17.14%- 17.34%- 17.43%) ;1

COG Category K EREEF R HEL(%)

100
80
60
40
20
B ) 1

B AR RIAL TR (16.86% 16.49%. 16.53%) .

Il POORLY CHARACTERIZED

[ CELLULAR PROCESSES AND SIGNALING

Il INFORMATION STORAGE AND PROCESSING
Il METABOLISM

Q

K 4-3 2022 5 3 APHLHKZEAF 73R KEEIATE COG DIReAL M/

Fig4-3 Functional composition analysis of planktonic bacteria COG in different stratified water bodies

of Danjiangkou Reservoir in March 2022
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FHI FUKFEAN R 73 2K ARRE S SRt 23 N TR, xR ar-H it D ae 41t
frorir, Hd bl m I TRe A TIRe R, R HHEZ G0 28.48%.
28.44%. 28.12%, UiMIIE KEDIREARFIFE I ERAZI0 . AR =F BB = 1 D g it 6
AR W G PHRE S8 9.17% 9.13%. 9.27%, FIED , &1,
NI GERIFIEED B L (6.96% 6.77%- 6.66%) , BEEAF=FFEH (6.69%. 6.75%-
6.87%) , ZNPEE/E/B NI ED AR (6.36% 6.34%. 6.30%) , Hiil. EHAMEE
(6.23%- 6.17%- 6.34%) , BRKAWEDHIZAB (5.02%. 5.00%. 4.98%) , FHl
B TR (4.43%. 4.57%. 4.49%) , BRI, SEE B S MR E A (4.13%.
4.08%- 4.05%) , Jalideia Qi (3.56%. 3.69%. 3.68%) .

100 4 I E:Amino acid transport and metabolism
I J:Translation, ribosomal structure and biogenesis
I C:Energy production and conversion
80 - W M:Cell wall/membrane/envelope biogenesis
L:Replication, recombination and repair
I G:Carbohydrate transport and metabolism
60 -
B -

Il O:Posttranslational modification, protein turnover, chaperones
M !:Lipid transport and metabolism
H:Coenzyme transport and metabolism
B K:Transcription
B F:Nucleotide transport and metabolism
M T:Signal transduction mechanisms
[l Q:Secondary metabolites biosynthesis, fransport and catabolism

P:Inorganic ion transport and metabolism
40 -

20+ U:Intracellular trafficking, secretion, and vesicular transport

COG Function IKEEEEERE SEb(%)

1 v:Defense mechanisms

I D:Cell cycle control, cell division, chromosome partitioning
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Fig4-4 Analysis on the metabolic function composition of planktonic bacteria COG in different

stratified water bodies of Danjiangkou Reservoir in in March 2022
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Fig4-5 Functional composition analysis of planktonic bacteria COG in different stratified water bodies

of Danjiangkou Reservoir in July 2022
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Fig4-6 Analysis on the metabolic function composition of planktonic bacteria COG in different

stratified water bodies of Danjiangkou Reservoir in in July 2022
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Fig4-8 Differential analysis of COG metabolic function of planktonic bacteria in different stratified
water bodies of Danjiangkou Reservoir in October 2022
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Fig4-8 Differential analysis of COG metabolic function of planktonic bacteria in different stratified
water bodies of Danjiangkou Reservoir in March 2022
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Fig4-9 Differential analysis of COG metabolic function of planktonic bacteria in different stratified
water bodies of Danjiangkou Reservoir in July 2022
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Fig4-10 Redundancy analysis of COG function and environmental factors of planktonic bacteria in
different stratified water bodies of Danjiangkou Reservoir in October 2021
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Fig4-11 Redundancy analysis of COG function and environmental factors of planktonic bacteria in

different stratified water bodies of Danjiangkou Reservoir in March 2022
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Fig4-12 Redundancy analysis of COG function and environmental factors of planktonic bacteria in

different stratified water bodies of Danjiangkou Reservoir in July 2022
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Barplot of species and functional contribution analysis
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Fig4-13 Analysis of planktonic bacteria species and COG function contribution in different stratified
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water bodies of Danjiangkou Reservoir in October 2021
SRR T DIRe T, TR E TR TTRREE 5 Ee i s, R R T
H KRR PERIRRES . Hr, RIS DIRT, &, R hEKE
HHAS T T [T DTBRE 5 EEA 60.02% 54.91%. 44.56%; TR/KAL AW ohig
ER. TR HEHIHN 46.96%. 46.03%. 35.82%. BFEHAATHITHEEF, DUk
JE & R A TR B 1], HoTk B2 S v R KR o L B, R B E KA
R e, Horb, ERPE. PRSI AEYIG IR T, F R KR IR 0T
BRI 5 B 28.52% F. JZE H N 23.66%. 25.48%; FEINfeARAIH, HEKAEF
EE 16.13%. F. JEZHEE 14.57%. 14.54%. V7551 R TOHRE B S 30 o 2Kk 4k
R REIRE . RIZRARIES o Feres |1 DTk B3 R 00 H R 2 K & b

45T (94 1)



i '8 U 36 32 1 A 4 4 38

MR JRIZIRZ . R EE S o U BE 100 DTRR 35 S b 2Kk o b e %
JRIRZ S IR JZ BRI S o BEFF R ] DT RS2 25 52 0 HH 3R 2 /K AR o PR R R IR
JRZ R s . ST DTRREE S RO R KR G AR R R)E
E Y. BT DTRREE S RO R E KR ke R RS AR
Ho S ERTE -V AR ]I DR FEAE R 2K MR & e, 7R HR R R 2 UK
unclassified_d_Bacteria 1) GTHRE 34 I H R JZ KA G HEBAR . IRIZIRZ . hEEE
s,

2022 4 3 AR5 COC IRETTRRIE /i 4 R SoR, B F EEHER s PR ik ik
NARJCW ] TR ] AT SR ] FEwT] . BT,
unclassified_d Bacteria+ #4HE [] iR HE R [ 10L& others. 2 FFEHEA T T/ COG
HEERUCAINRER A, BRSO, BIE. PSR A &, 8 R A A
g, O RE/E/ R A G R, B EHMEE, BoKIEMEERE, Tl
BT Ra, SRR, EaRTEMEEER, TR IEAH .

Barplot of species and functional contribution analysis

Fum:llnn[ﬂl {Funcl\onﬂzl ‘Fum:hnnﬂ?l] {Functmn{ml |Funct|0n{)5| |Funcl|nn<]6‘ |Func1mn0'.'J |Funcl:onl]8J 1Funclmn|]9] IFuncﬁoml} Wo_Protecbaciera

Wp_Act
Wr_Bac
We_cCh
p__Vel ia
es
P.
e acteria
Wp__Nitrospirae
[Wothers
uncfion02
ion
n
n
n
n07:
08P
fi
= N l l .
.
\rs e g s s T
Z B D Z B D Z B D ZED ZED ZED Z B D ZBD ZBD ZED

-—- ______ ---
Kl 4-14 2022 £F 3 AFHT K EEAE 53 2K AP i A0 B 20 F 5 COG Dh g stk 73 A
Fig4-14 Analysis of planktonic bacteria species and COG function contribution in different stratified

| |
=

o

Relative contribution

water bodies of Danjiangkou Reservoir in March 2022

46T (94 1)



FHL O K ERB IR F 55 mE Ak P he AR IRH) B & #F 70

ST TR, AT DTEREE & LR s, HLOTERE Y R IR
KRS e, RESRERZ k. Kb, AR IIAET, KZEK
R ETE R oIk (S 31.19%, R, H. JRE SR 31.11%. 30.85%; FEfKKAL
BB R ThEER, JREKE SR 39.51%, £, F2 A 39.40%. 38.78%.
BFEEHA R I ThRE R, DTBREE 5 L RO IR B T], HooTEk Y RO R
R R, RZIRE, RS Hod, FERRKI &Y s Rl Thag
RIZ KA TR T TOTRRE (5 T 37.31%- iR W2 EE 30.80%. 30.54%; TEIhAEAR
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KEGG pathway level 1 H13L7ERE 275 K35 A A HL & 4 (Organismal Systems)
RIS (Metabolism) « AZ28%%% (Human Diseases) . %15 E4L# (Genetic
Information Processing)  ¥35i{5 S 42 (Environmental Information Processing) « 4fl
i 2 (Cellular Processes) -
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WUCNBEEE BALHE (14.91%. 15.93%. 15.16%) « 55 BALHE (13.47%- 12.12%-
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RENARG (3.27% 3.27% 3.27%) .
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Fig4-16 Analysis of primary metabolic pathway composition of planktonic bacteria in different
stratified water bodies of Danjiangkou Reservoir in October 2021
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Fig4-17 Analysis of secondary metabolic pathway composition of planktonic bacteria in different
stratified water bodies of Danjiangkou Reservoir in October 2021

BE— 25 6 AN R 43 J2 K AR i #E4T KEGG Pathway level 3 BHAE/K P44, T A
DIRe LR FE G Ol . 2021 4F 10 HPHL H K BEAN [F] 53 2 7K AR e 40 T A v v AL
426 k=M@t £z PEMRELA =GR TN 415 5%, (EREMH
EIAE T 1 &R BALFE A ko04015 Rapl signaling pathway, X3 E K Z I
B 1 ZFZREHL ARG ko04960 Aldosterone-regulated sodium reabsorption, 1Y+ JZH1
JRJEIEE 1 4 0 AR PR G ko04664 Fe epsilon RI signaling pathway, 3 [%4¢ it
1 1] ko00905 Brassinosteroid biosynthesis + ko00331 Clavulanic acid biosynthesis +
ko00073 Cutin, suberine and wax biosynthesis, J&Z4%FH 1 5 2550 & NS0+ 1
k005032 Morphine addiction, H ML R 4t H 1) ko04742 Taste transduction.ko04935 Growth
hormone synthesis, secretion and action . ko04927 Cortisol synthesis and secretion .
ko04962 Vasopressin-regulated water reabsorption. H: A3 &g = 1 25 26 = A Cii&
%4 ko01100 141812 (Metabolic pathways) , koO1110 & ZEAR ¥ I A= ¥ & ik

(Biosynthesis of secondary metabolites ), ko01120 A~ [ ¥R 15 o {1 4E 4048 i (Microbial

metabolism in diverse environments), ko01230 %3 1 [ 4 ¥4 1k ( Biosynthesis of amino
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acids), ko01200 5%t (Carbon metabolism), k002010 ABC ¥41z 1A (ABC transporters),
k002024 RN (Quorum sensing) , k002020 X 4H %> 724 (Two-component system),
k000230 "5 ¥ X #f ( Purine metabolism ) , ko00190 % 1t % B2 1. ( Oxidative
phosphorylation) , ko03010 #% ¥ 1A (Ribosome) , ko00970 % [t -t(RNA 4 ¥ & %,

( Aminoacyl-tRNA biosynthesis ) , ko00630 Z &R Al — R R X ( Glyoxylate and
dicarboxylate metabolism) , k000620 P HiEZ i (Pyruvate metabolism) , k000520
RIHEFEFAZ R YEA ST (Amino sugar and nucleotide sugar metabolism) , k000260 H
RTIR 2ZBRMA AR (Glycine, serine and threonine metabolism) , ko00240 1%
WE AL (Pyrimidine metabolism) , ko00270 Bt & & Al & & FR 1L ( Cysteine and
methionine metabolism) , k000720 %44 i ] 7€ 1% 4% (Carbon fixation pathways
in prokaryotes) , ko00010 #E#f#/FE 5 4£ (Glycolysis / Gluconeogenesis) , k003440
[FYRE 4] (Homologous recombination) , ko00250 &R KA RMRAB IR

( Alanine, aspartate and glutamate metabolism ) , ko01210 2- % 1% & & X ¥

(2-Oxocarboxylic acid metabolism) , k000020 FTHRREH (TCA {E¥f) (Citrate cycle
(TCA cycle)) , ko01212 AR (Fatty acid metabolism)
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H 1 k002010 ABC % iz & ( ABC transporters ) 1 k002020 41 7 & %t
(Two-component system) VA ARG BALH; k002024 FfAA/ERN, (Quorum sensing)
I A4 i FE (Cellular Processes) ; ko03010 #Z#E44 (Ribosome) « ko00970 Z(Fi-tRNA
£ W) & i ( Aminoacyl-tRNA biosynthesis ) F1 ko03440 [A] J§ # 20 ( Homologous
recombination) JAJNIAEAE BACEE, HAR 19 2 =R JuB R .

Heatmap analysis on Pathway Level3(Pathway ID) level
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Fig4-18 Analysis of tertiary metabolic pathway composition of planktonic bacteria in different stratified
water bodies of Danjiangkou Reservoir in October 2021
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2022 4F 3 ARG R BoR, ANE 7 JZKARFE i fE KEGG pathway level 1 Difg /K-
S NAREE, BRI i GRS EEA 54.35%. 54.36%-
54.31%) » RUCNIBRALAS BALFE (17.48%. 17.15%- 17.13%) « FRIE(5 SALFE (11.25%-
11.26%- 11.15%) « 4HHE3EFE (8.17%. 8.46%- 8.58%) AN (5.53%- 5.56%-
5.58%) MENLRG (3.22%. 3.22%. 3.26%) .

1004 [l Genetic Information Processing
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Fig4-19 Analysis of primary metabolic pathway composition of planktonic bacteria in different
stratified water bodies of Danjiangkou Reservoir in March 2022

HE— 25X AR [F) 4 2 KR RE F 31T KEGG Pathway level 2 THAE/K T34, T f#AE
Pathway level 1 JZ20 T 15T AR ThREEE R I FRETE . 25 R BRI R mT 4y
N2, AEGEKEEARD S R mr 22 R E, ER, PRRE S
739 28.90%. 28.88%. 28.85%; HEAIEATHIKUCNAEEIRAUE . Bk L& YAH
AN AN AU RE R AU, X RIS [ 43 JZ AR i R A B R 2 5
WPRAUNES), K4eRe B B AR TR E I RE R . B (5 RACBEE R W] 70 4 28,
ANEG BRSPS B m 2B, ER, PARE G AN 4.28%. 4.22%.
4.17%;: RUCHERIFESE, P& HRMEMRE, SERKINES. HE5E B4
LTI 5r R 3 38, ARG EAKARFEAR T & &l s R s, R, hHRZE S
BN 3.80%. 3.73%- 3.67%; I NETH S F50 TAMIIEN. gt H
AR S 2K, NEGEKEFEAR TR S B m iR - A, R, hRR
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B S EE N 2.69% . 2.79%1 2.85%;: MRUCAANNAEACFIZET:, Ia Ao i AT,
MMizh e, & BRI NAIMEEE - ALY . N n] 7y 12 35, RS EK
PRFE MR S B R 250, PUE, ERIE . hERRJZI & H A5 1.03%.
1.07%. 1.06%; HEAZERTHK UL : A, e MR, A AR
W, M2k FUWR . AHLRGR0N 10 25, AR ZAREEES & B m RN
NWRG, HERZE. TEFRER S8 0.66%. 0.66%. 0.66%. 4 FERT K
PN BRE R, ¥, RERG, MARS.
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Fig4-20 Analysis of secondary metabolic pathway composition of planktonic bacteria in different
stratified water bodies of Danjiangkou Reservoir in March 2022

BE— 25 6 AN R 43 J2 K AR S #E4T KEGG Pathway level 3 BhAE/AK P-4 4T, T AN
ThaeE R B S B 2022 4F 3 3 PHT CUKFEAS [ 43 J2 7K A T3 e 200 B T v+ e R IR
420 =R @A R PRREILE N =RGERE N 417 %, REMHZEIL
A1 %AV &R S ko04961 Endocrine and other factor-regulated calcium
reabsorption, W HZMREIA M) 1 572 NI H ko05033 Nicotine addiction,
EHFAA ) 1 26525 AR T 1) k000999 Biosynthesis of various secondary metabolites -
partl . LA I F I 25 25 = ARETIE RN ko01100 148, koO1110 IRAEAR S
PO E s, k001120 AN [F) PR 858 A R A AR AR, ko01230 25 R (¥ AE 4 & ik,
ko01200 FRACHE, ko02010 ABC #1844, k002024 FEARIEN, ko00190 AL BERRAL,
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k003010 #ZHE/AK, k000230 FEMAR i, ko00970 ZEE-tRNA AEMIA L, ko02020 XUZH 4
ARG, ko00520 ZIEME AL F R HEAR Y, ko00240 MERE R, ko00630 L EAME I — R
FARH, k000260 HZEMR . LZ IR IR IR, ko00620 AEARACH, k000270 2
PR E AR, ko00250 NZAK . RERAMRMB R IR, ko03440 [FYFEHEH,
ko00720 JFAZ A= (R [ 52 38 4%, ko01210 2-ERRIRARH, ko00010 i F g/ hiE =
4, ko00020 FrEEIRIEFR (TCA #E¥F) , ko03030 DNA E i,

o k002010 ABC #%327AF1 k002020 M 73 R 48 IH (S B AR HE; ko02024
PRI A AIIERE ;. k003010 #Z MK, ko03030 DNA Efil. ko00970 ZHE-tRNA 4=
Pié RN ko03440 [7)35 20 I istAL (5 BAC ], LR 18 S =GR ISR 35 5 v #T bR
(v’ip

Heatmap analysis on Pathway Level3(Pathway ID) leve

Sample group

[ 14
L DO mE
I

- OunsnEy W
ent system

regieation
Mucleotide sxcision repair
Homologous recombination

Aminozcyl-RNA biosynthesiz

Ribasome

Mismatch repair

Protein export

RMNA degradation

Pzntozz phosohatz pathway

Butanoate metabolism

Fhenya ing, :y:osmea nd tryptoghan bicsynthesis

Furpr'\; |r nd ch\c ophyll metabolism
Lysing biosynthesiz

Methane metabolism

Pantothenatz 3nd CoA biosynthesis
Arginine and proline metabolism

Terpenaid backbone biosynthesis

Argining biosynthesis

yptophan metabolism

rbon fixation in phatosynthetic organisms

insynthesis
2utine and soleucing degradation

ui EEL .ondary metabalites
Micrc:ia metzbolism in diverse environments
Blosynthesiz of aming 3cids
Carbon metabolism
Owidative phosphorylation
Furine metabolism
Aming sugar and nucleotide sugar metabalism
mimiding metabolism
opsnoste metabolizm
fyoxylate and dicarbaxylate metabolism
yruvate metabolizm
Cysteine and methionine metabolism
Alzning, aspartate and glutamatz matabolism
Carbon fixation pathways in prokaryotes a5
2 Dxuca'wxy it acid metabolism l
" leth

35 - -Be+d
One carbon pool by folate -3e+d

l1e+4

Tetd
P 4-21 2022 5 3 PRI K EEANR 73 J2 7K A T 4 o = A Qo it 2H R 70 A

Fig4-21 Analysis of tertiary metabolic pathway composition of planktonic bacteria in different stratified

water bodies of Danjiangkou Reservoir in March 2022
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2022 4 7 ARG R BoR, AN JZKARFE i fE KEGG pathway level 1 Difg /K-
EEENARE, AR S iR E GRL . R S EEN 53.80%. 53.43%.
53.70%) » MR NIBEALAS BALEE (17.51%; 17.46%- 16.23%) « FRIE(5 SALFE (11.08%-
11.21%- 11.51%) « 4HHE3EFE (8.69%- 8.98%- 9.69%) AN (5.57%- 5.50%-
5.34%) FIEHLARS (3.35% 3.42%- 3.53%) .
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Fig4-22 Analysis of primary metabolic pathway composition of planktonic bacteria in different
stratified water bodies of Danjiangkou Reservoir in July 2022

HE— 2 X AR [F) 4 2 KR RE F 31T KEGG Pathway level 2 THAE/K 2041, T f#AE
Pathway level 1 JZ20 T 5153 AR ThREEE R I FRETE . 25 R TR R v 4y
N2, AEGEKEEARD S R mI 22 R E, ER, PRRE S
5919 28.51% 28.41%F01 28.40%: 44 5 BT UK O R EERRACHT . Bk AL & AU
AN AN AU AR R, X R [ 43 S AR i R A R R 2 5
WRRUNES), K4eke B B AR TR E I RE R . B (5 RACBEE R W] 70 4 28,
AEG EAREFEA R S E R R, TER . hARE G 4.14%. 4.06%
1 3.86%: RUCHEBIAMER, rd. /rRMBEMR, &8RRI H5EE L
BIER T 53 3 2K, AEEREFEA D SRR e 2 s, 82 PEAKZ
HEEIr AN 3.63% 3.70%H 3.75%; KIKNIESH: T, E9 0 TAMIEAER. 40
BERREER P43 5 2K, AIE S EKARREA i S R R AR VR - AR AR, TERR
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HREJZ 7 B2 N 2.98% 3.09% 1 3.32%; R UCHANIAE KAIBET: . dpRiazhit.
BRI R, AR AR - A . NIRRT 48 12 28, A IE Sy
JE KRR it B R R R T 2451 HUA, 2R AR E o5 EE 2070l 1.02%. 1.04%-
1.04%; HEASERT VIRV G4 B 1 L JeiE: BRI, O I (Cardiovascular
disease) « PRGN . AHLRGA 4 10 35, ANIA S 2K AR S b 5 5 i
RN RS, AR PAEE S EE 08 0.69%. 0.68%. 0.68%. FIFA4FERTH]
W FEE . BENE. WHILRS (Digestive system) 148 R4
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Fig4-23 Analysis of secondary metabolic pathway composition of planktonic bacteria in different
stratified water bodies of Danjiangkou Reservoir in July 2022

BE— 25 5 AN B 43 J2 K AR i #E4T KEGG Pathway level 3 BhaE/K P-4, T A
DIRe R B G Ol o 2022 4 7 HPHL H /K EE AR 73 J2 KA 7 i 4 1 B v o 3 30
428 k=M@t £z PEMRELA =GR EHN 419 5%, (EREHMH
EIREM 2 %002 F VLR S 1 ko04742 Taste transduction A1 A 2 55 95 7 1
ko05144 Malaria, U ZHEJZ LA 1) 4 26500 2 P 5515 B AL 3 ko04015 Rapl
signaling pathway. A 28595 H 1 ko05223 Non-small cell lung cancer. 87 FRAR I )
k000902 Monoterpenoid biosynthesis « A #Hl & 4t H 1 ko04640 Hematopoietic cell
lineage, J&/)ZHFA M 3 254 7l 42 B7 AR /) k000522 Biosynthesis of 12-, 14- and
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16-membered macrolides « A Hl & 4 H ) ko04962 Vasopressin-regulated water
reabsorption. A Hl R 4G+ 1 ko04744 Phototransduction. H:rF=FEF =1 25 26 =A%
WHEE A ko01100 ARHEAE, ko01110 RAEARIHMIMIAEM G L, ko01120 AN[FFREE
FIBAEARHE, ko01240 4 Fl 1 I AEM & e, ko01230 LR A& B, ko01200
AR, ko02010 ABC %53z, k002024 #EAAIKRL, ko00190 A fLBEIRIL, ko03010
WHER, k000230 MEFA R, k002020 XLZ14> 255, ko00970 ZME-tRNA 444 %,
k000520 Z M AR FFERFEAC M, k000620 RIEHERCH, ko00260 HE R . 22 % B Al
TRRAIRACH, ko00250 AR RAZMRMA IS, ko00270 -t AR EA TR
R, ko00010 HEFEME/BE 54 , ko03440 [FIPHE L, ko01210 2-FAMRRIRI, k000720
JEAZ AR ) Rk ] 52 4%, ko03030 DNA & i, ko00020 FrZFEEIS (TCA 1EH)
ko03430 HHACIE S -

o k002010 ABC #4181 k002020 X4 7 RGN IR (S B AL EE; k002024
BEAAR B 940 B RS s ko03010 #2HE1A . ko03030 DNA & il ko03430 HACIE S
k000970 ZBE-tRNA EP A AN ko03440 [FYF AT Nis L5 B P, Ha17 %=
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Heatmap analysis on Pathway Level3(Pathway ID) level
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Fig4-24 Analysis of tertiary metabolic pathway composition of planktonic bacteria in different stratified
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4.22.2 AFZTIFEIKE KEGG DhfE % 57 70 #

FEANFZET 70 JZK R, KEGG ThAEA BT 225+ . 2021 4F 10 H&i R iR, AR
JE KR TR AETE B3 1 22 I T RE N k001100 ARHIERE, koO1110 AR I L&
%, ko01120 AN [FFREE s A AE PRI, k002010 ABC #3244, k002024 FEAAIEEN,
k000190 FALBEER L, ko00970 ZME-tRNA A& B, ko00520 % HE b AIAZ 1 FRHE AR
i, ko00720 JRAZ ALY AP KRR [ 2 i& 1%, ko00250 AR RARIRA B 2 IRICH,
ko00640 A 2 18  ( Propanoate metabolism) , ko00650 ] P& 4t 4 ( Butanoate
metabolism) , ko03030 DNA & ] (DNA replication) , ko00280 iz R 2 FRA
SRR %A (Valine, leucine and isoleucine degradation) ; 7EAN[F] 4 /2 K AK A AETE
7 e B T RE N ko00630 1% I — 3R TR AKX ( Glyoxylate and dicarboxylate
metabolism)

Kruskal-Wallis H test bar plot

B

Biosynthesis of secondary metabolites 0.04979 -

Microbial metabolism in diverse environm . 0.02705

ABC transporters 001485
Quorum sensing [N © 002399
Oxidative phosphorylation - * 0.02705
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Fig4-25 Analysis of KEGG function difference of planktonic bacteria in different stratified water bodies
of Danjiangkou Reservoir in October 2021
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2022 47 3 &R IR, EAFE R KUE PR 2 V22 R I DI REDN koO1110
R A E B ko00640 INERIRHT  (Propanoate metabolism) , ko00680 F 4
A (Methane metabolism) , ko00550 Jik 5 8% 1 4E 4G ik (Peptidoglycan biosynthesis),
ko03070 41 & 7 #W % 4t (Bacterial secretion system ) , ko00860 i Ik 5 I 45 25 AX i

(Porphyrin and chlorophyll metabolism) , k003060 & H i %t (Protein export) ,
ko00330 ¥5 = R A Al = FRAX 1 (Arginine and proline metabolism) , ko00900 i S & 42
EW)4 i (Terpenoid backbone biosynthesis) , ko00061 CJIg iR 1A= 40& B%) Fatty acid
biosynthesis, ko00760 MR FAHEL % /C1 (Nicotinate and nicotinamide metabolism)
ko00130 72 it Je Ho & mi B R A A M0 i 290 Bl (Ubiquinone and other terpenoid-quinone
biosynthesis) , ko00983 254 FRAUH-HALEE (Drug metabolism - other enzymes)
ko01501 B- N Bk i% T 2 P beta-Lactam resistance , ko00730 i i% % 4% #f Thiamine

metabolism.

Kruskal-Wallis H test bar plot
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Fig4-26 Analysis of KEGG function difference of planktonic bacteria in different stratified water
bodies of Danjiangkou Reservoir in March 2022
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R, k002020 W 5> Z45, ko00970 ZME-tRNA V)&, ko00520 ZENE FIAZ T
FRHEAR I, k000240 WERE AL : FEANR] 73 2 /KA th AR AE AR 2 2B VE 22 R K D BE A ko01100
&AL, ko01110 WAAREWIHI ALY G R, ko01120 AN [FFRBE 1 Bl AE AR
ko01240 #fi K7 A4 & i (Biosynthesis of cofactors) , ko01230 & FZEFRIKIAEM & K,
k002010 ABC #4121k, k002024 FHARELRL, ko00190 FALBERRIL, ko00230 MERA{XIT,
k000620 P il F2 A -

Kruskal-Wallis H test bar plot
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Fig4-27 Analysis of KEGG function difference of planktonic bacteria in different stratified water bodies
of Danjiangkou Reservoir in July 2022
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4.2.2.3 A ZRUK AR 40 KEGG Mg 5 PR 85 A 7 B #r

WO Z K E T (VIF) >10 AR SIBR G, XAE 2 2 AR R 1 KEGG
Level 3 /K-F-Difig 57K B AL b7 2E 4T RDA KB M, R 58 KEGG ThRe 58 N3R5
PR 7R B2 R (R A G R AL

2021 4F 10 4R EoR, AR ER KA KEGG ThREA A2 R RZK
PRFEAR T R EAE K N, R AR AR R BRI T, R JZ/KARREAR 3 2
RELEE . Axis_lengths 1 DCA1 fE°4 0.148, F|H RDA #7585 #r. MEEH
TRV R KEGG Thae B I DTk Z N 40.88%, A28 —HEFHIARRE T 39. 03%,
WT (R?=0.133, P=0.418) . Chla (R?=0.046, P=0.766) . Cond (R>=0.020, P=0.881).
ORP (R?=0.079, P=0.577) . TDS (R?=0.164, P=0.333) . TN (R2=0.005, P=0.962).
CODwmn (R?=0.042, P=0.736) 555 —Hi el BEAH G 28 —HF P Bl ke 1 1.85%, TOC

(R?=0.380, P=0.145) . TP (R?>=0.057, P=0.725) . NOs -N (R>=0.056, P=0.718).

NH4"-N (R?=0.063, P=0.677) 5555 —H /7 4hmi BEAH G

RDA analysis
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4-28 2021 £ 10 HFHI K PER AP 40 KEGG Thg 538508 1 5k
Fig4-28 Correlation analysis of planktonic bacteria KEGG function and environmental factors in

Danjiangkou Reservoir in October 2021
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2022 4 3 HEREIR, AR ERUKAES KEGG g H A E 2R RIEK
PRFEAR T R EAE KIS BN, R AR AR R B R AR I BT, JiRJZ KRR A 3 25
764 EM. Axis_lengths FH DCA1 1HA 0.096, FJH RDA #47 JG 4250 #r. T
XTI AN KEGG D RE AL TTRR 2N 72.65%, FH 88 —HIP MR 7 71.77%,
WT (R>=0.281, P=0.133) . DO (R*=0.558, P=0.007) . pH (R>=0.044, P=0.748) .
Chla (R?=0.333, P=0.084) . CODwm, (R>=0.484, P=0.015) . TOC (R?>=0.099, P=0.537).
TP (R2=0.026, P=0.853) . ORP (R2=0.309, P=0.113) S —HFfmEHMe; &
“HF R T 0.88%, NOs ~-N(R2=0.049, P=0.712) - NH4"-N (R>=0.115, P=0.454)
55 A i BEAR G . DO A CODwn A2 M 2022 4F 3 ANIR] 43 |2 ALK A 20 B
KEGG Thfe B & FZ (P<0.05) .

RDA analysis
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Kl 4-29 2022 4 3 A PHL K ZEKARF I AE KEGG ThRE 5 M5 7 B

Fig4-29 Correlation analysis of planktonic bacteria KEGG function and environmental factors in

Danjiangkou Reservoir in March 2022
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2022 £ 7 HER B, AR ERUKAES KEGG g H A 1E 2= R RIEK
PRFEAR T R EAE K BN, R AR AR R R A B0, R JZ/KARRE AR 3 2
REEAEL TM. Axis_lengths 1 DCA1 fE°4 0.135, F|H RDA #7585t . MEIH
TR KEGG ThEE LI TTHRE N 86.73%, FHHE—HEF Hifif R 1 85.89%,
Chla (R?=0.080, P=0.631) . pH (R2=0.263, P=0.156) . TOC (R?=0.035, P=0.810)-.
DO (R?=0.274, P=0.147) . TN (R?=0.393, P=0.052) - NO3 ~-N (R*=0.652, P=0.005)-
NHs"-N (R?=0.184, P=0.276) . S —HFphlimE R 8 H R MR 1 0.84%,
TP (R?=0.047, P=0.763) . Cond (R>=0.074, P=0.709) . ORP (R2=0.279, P=0.136)
558 T HE R S AN DG NOs -N AR FEIH 2022 4F 7 H R [F 493 2 BUKAR R 41 H KEGG
Dhae R R EFR (P<0.05) .

RDA analysis
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Fig4-30 Correlation analysis of planktonic bacteria KEGG function and environmental factors in

Danjiangkou Reservoir in July 2022
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4.2.2.4 ARIZEFT3 EZRKRY A 5 KEGG Th g TR 73 Hr

2021 4 10 M5 KEGG Dfig sk B0 i 4t R Ros, B3 BEHER 7 P ph ik
UONRIERITT TREE ] R S5 E 1T BRI JomE T, SUFFET .
FEH BRI 1], YA ] unclassified d Bacteria. fE KEGG Pathway level 2 1]
REAKSF R, SR AT I DR U B RARS ) A JR AT RE S b ] SRR AR
W BRSPS FBh DR TRIZE AR AR, BEERI, PRSI I iE
AL AE RACEE P B R, A AR AR R R 2 B - SRR AR, BT RAR U P AR R AR
i, HEEEAEP NG5S,

Barplot of species and functional contribution analysis
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[Wothers
lFunction01:Global and overview maps
lFunction02:Amino acid melabuhsm
@ [lFunction03:C: Y n
[lFunction04:Metabolism of cofactors and vitamins
[lFunction05:Energy metabolism
[lFunction06:Membrane transport
WFunction07: Translation
[lFunction08: Cellular community - prokaryotes
[lFunction09:Nucleotide metabolism
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Fig4-31 Analysis of planktonic bacteria species and KEGG function contribution in different stratified

water bodies of Danjiangkou Reservoir in October 2021

AT T DIRe T, TR TR DUBREE 5 LR, HOTERE 2 ELE R
JEAKAR G R JRBIRZ . TERACK S . Horh, RN - AR AR Y DR
TIEBE T ER . HREZ AR TR &7 EA 64.44%. 51.52%. 60.46%; TEBIIED
REF, . FAUKE H N 44.62%. 32.12%- 40.82%. DIBRFE 5 LR Z PRI A TR
1], BRI REKME G IR JKE SR P2 S s . 2,
ERIEDNRE R, AR TIER . AR Z KA T DTk A o5 R 25.36% 29.77%-
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27.22%; 1EfETHSIhAEd, R, PHIKE N 14.38%. 18.15%. 14.79%. V%
B TR TR 38 I R JZ KA B B AR RIEIRZ . R BT
DURRBE R I H R 2K S LU IS )RR JRZ S m s . BEFF R sTEk e
BRI R ZAKE G RS TRRZ . R E S . PERR 1T sk R 2
HRZAKA G EERAG. JRIZRZ . HERE R ES . TR T stk 2L T R
KRG, RBRZ . JRIZRE S 5 BRE- WG T Dk BE 7R R 2K
PR, TEH AR E FEAG. WA T DTBREE YY) IR E KA & R AR R
JBRZ . R . unclassified d Bacteria [ 5Tk 1 S 8L R 2K A4 & L 5
K. RZRZ. FEEEEA,
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2022 4F 3 A5 KEGG DhRE vtk i g R o, S FEHEA AT Tk
DO TR AT KB wIT TR 1T, W] BT,
unclassified_d Bacteria. WEZHER [ 1. fHCIRIER [ 1. 7£ KEGG Pathway level 2 ZhfE/K
R, SRR DR BRI i 4 SR AR VT ] L SRR A
BRI GBI PRI AR BE R, RS R R e, B
5 R AN S, AU T R AR, RS AL B R I BRI S, 4
PR o ) A AT - A% AR

Barplot of species and functional contribution analysis
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100

W p_Protecbacteria

W p_Actinobacteria

B Bacteroidetes

Wp_Chloroflexi

p_ Vemucomicrobia

[l p_Planctomycetes

p_ Acidobacteria

B p_unclassified_d_ Bacteria

p_ Cyanobacteria

Mo Nitrospirae

M others

[l Function01:Global and overview maps

Il Function02:Amino acid metabolism

[l Function03:Carbohydrate metabolism

[l Function04:Metabalism of cofactors and vitamins
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Fig4-32 Analysis of planktonic bacteria species and KEGG function contribution in different stratified
water bodies of Danjiangkou Reservoir in March 2022

SFEHA T DIRE, B T ER R AR A R KA T AR T R AR B T Y
DUBREE A7 L2 FR 59.79%, HARHEI 60%. (EREHThaed, RIZKEPAE
IR TR T T DTHREEE o LL 2 A1 79.51% . 2 /K A b — 35 DUBRFE 7 L 2 AN 72.67%-
JEEZ KA TR 3 BT A L RA 71.52%. (EBRHIEThAE S, RIZ/KMAE AT M
TR B T T OTHREE o5 L2 AR 66.01% HZ KA o 38 DTBREE &7 EL 2 A1 59.79%. iR
R 3 TTRRE S LL 2 AN 62.18%. BAEFEHEA RISt TR T
HREE RS I R JZ AR S L R JRIZ KRR AR S, TER RN
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WIhaET, WAFEIIER. B REARE POt S EE 21.69%. 16.50%. 9.24%. fE
U MEEIE-IEAZ AT fe T, U T IFER b R JE KR STIRIE 5 L 10.16%. 7.1%-
3.67%. SR W T DURRBE R R I R Z KA S EERAR, TR RZ . JRZ B &S .
P e 1B DTk Y R UL R B KA S LU PR R IR IRZ . FE
TR TTRREE RS R I R E KR S LE AR PR IR RZ B A . B T 5
R 51 S B HH R S KR o LR R IR R JZ BRI 3 . unclassified_d_Bacteria
(R TR RE S R I R Z KA (S EERAR . )RR IRE R m s . WAHE 1T 1 5Tk
JE RO R KA S R PRIRZ . RE BRI AR E B ] 00 DTk
BRI R Z KA S R FERZ . RERFEES.
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2022 4 7 JYF 5 KEGG DhREsTmk B At R o, SF R AT H ik
PORTRER BT ARTER ] SOAFBET] PREEEE ] JOAE ] BEAF T SR 1],
WEZHE ]\ unclassified_d Bacteria. THALERIER ], £ KEGG Pathway level 2 DjRE7K
R, SRR DR BRI i 4 SR AR VT ] L SRR A
BRI GBI PRI AR BE R, RS R R e, B
B AN R IS, SRR R R B ER AU, 20 R v ) 2 MR - S AR ),
HRACH I SRS AR B S AR

Barplot of species and functional contribution analysis
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Fig4-33 Analysis of planktonic bacteria species and KEGG function contribution in different stratified

water bodies of Danjiangkou Reservoir in July 2022

SEEAZRT T DR T, BT T TR DTRREE 5 LR, H R RS
RAG. JRERZ . HEREES . Hd, EREhed, BEREIELR. PHR
JZ KR TTRREE 5 Lk 33.94%. 40.54%. 36.86%; {EAHBIIEF R4 R TR+, &,
HRE)Z 5 N 26.66% 33.72% 31.05%. DUBREE &5 LIk Z IPIROR AR 1], H
BRI RZKE G R PERZ . REE &S, Hd, RS
H, ARERITAER . HARZE KK TTEREE 5 N 46.21%. 33.25%. 27.31%; ZEHEA
Wit SR Th e, AR IER . HHORRZ KR STERE &5 N 34.17%. 24.86%-
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20.55%. AT B 1T TTHR LY 2L R Z KR S EERAR PRI RE R m &S .
PR R ) B DTRR B A ST L b 2K AR B AR SRIEIRZ L IRE Rm S . JEM
T [T DR HE A S I o 2K G R AR RIBIR S JRE I a s . BRI
(I DR 2 2B RS2 KA 5 EE AR JRIZIRZ . PR IR m S . SRR vk
JER) IR ZKE G R AR R IRZ S JRIZ S s B [ ik S 2
BUERER I Gt s FRIRZ . RE RGNS . unclassified d Bacteria [¥] 5Tk
JER BILH R ZKE S ERE PRIRZ . RZRAIRAES AR e i 1] A ok
BRI RZKE G PR, )R SR JRIE b R mE R ES
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4.2.3 T4 A R U BB P R Tl e FO0I 25 SR 0 M
4.2.3.1 77 )= R KA R 40 B BB 2 D) Re B PR AH Al 5 22

ARHF TG 2022 4F 3 A ANEAZR A5 R ROKARFEAR, SR 23 R H HR A
I3 BT B BEAIE A A S R A A AR 100, DA 705 PR 1 7K P e 200 ] i T 20 A IR 0 B
WA ZE, NPHL K E KSR RIS K .

FHL E K EAS FR B R g o 222 5 F R AV B Z 0 2 (nitrogen fixation) ,
DL AP o AR RS AL E R (nitrification) « ASALYER  (denitrification) . &
FEAEER R IE JFA/E R (dissimilatory nitrogen reduction, DNRA) . [FlAL RS R £hid JR 1

(assimilatory nitrogen reduction, ANRA) . & #4512 (nitrogen transport) FIH HL &

#f (organic N metabolism) 7 M EE &4, W gltB. glnA. gltD+ gdhA+ NRT. ureC.
narG/nxrA. nirB. nasAnrtd, nriC. nrtB %5 39 ANEAEA D REIED . K R 2 K o
i B BAE AR ICEE RIS, T 20 F R A z-score HEAT F EAREAL AL B
BB EE S 3 RE, XKEFME QS-B. HIZ-B. TZS-B AEZFE M QS-D
&R K, JREFME HIZ-D. TZS-D 1 KX-D REN K, HREMERN .
MR R 51, F£EFES QS-B. HIZ-B. TZS-B AIJEZ#EH QS-D. HIJZ-D. TZS-D.
KX-D FHF RS T A4 — KA, B@BARENEE R E F A E T
JEFRE . Hoh % 245 QS-B. HIZ-B. TZS-B fEA BN+ gltB. gltD . gdhA . gdhB.,
glnA. ureB. ureC. ured, FWIHIRELIEIZAEH Y nasd nasB, SALTHIR ik JE A H
nirB. nirD R 3 B v T HAURE i, H46ER pmod-amoAd « pmoB-amoB . pmoC-amoC
hao B[R F FEAR T HABRE i o JIZFEM QS-D. HIZ-D. TZS-D. KX-D fEfEAL/ER
pmod-amoA . pmoB-amoB . pmoC-amoC hao, RIWAEF nirS. nirk . norB. norC.
nosZ. narG/nxrd %, BEIEH NRT. nrtd. nrtB. nrtC. nrtD B F T 28
i, HeH QS-D FESAEME FOEFEF nifD . nifH . nifK, RIEWAEH nirS. norB. norC.,
nosZ. narG/nxrA . narH/nxrB. narl. napB. napC R F= N A RS H & HIZ-D
BE S EALAE ] pmod-amoA . pmoB-amoB. pmoC-amoC. hao, JRAAAEH nirk £
F2 R A R it R e o DA 25 SRR AN [R] R A R M) VA P Dy e 2 DRI 2H oA = B2 1)
FERR, RENMKZEESGEERNAREG M ER, BERFEESTHEES.
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Kl 4-35 AFEFE A () BEb)IEH DI RESE R Heatmap K
Fig.4-35 Heatmap showing the predicted functional genes related to the nitrogen (a) and
phosphorus (b) cycles in bacterioplankton sample.

FHT K PEAS TR VR B 4l i & 3 2 5 805 30 A AL B 4L ( Organic P
mineralization) . JEHLEEA M (Inorganic P solubilization) . 77 (Regulatory) . #%
iz (Transporters) . £ RWEfRih & il (Polyphosphate synthesis) 22 S WS &5 B4 fift

(Polyphosphate degradation) %5 6 PFEigte, Wk psiS. ppx-gppA. glpQ. ppkl .
ppnK. reld. PK. pstd. pstC. pstB. phoU % 54 NG IR . I rgs R
HRMALRKEL, REN 3 RE, JRKEHM QS-D. TZS-D. KX-D KEN XK,
RAFEN QS-B. TZS-B. HIZ-B. KX-B. SG-B B&EN—I, HRFMEN—HK. M
WER K1, REZFTA RS AREFREM QS-D. TZS-D. KX-D JERF B mF 574 —K
4, BIKGHNERENREBHEA DR E T E T E R P IRERE S QS-D.
TZS-D. KX-D =G WL 1L phnG. phnH. phnl. phnJ. phnL. phnM. phnN, %%
& phnK . phnF, %2R ELIEMET ppk2. surE. pap 3L FFE T HARER . &
EREMEE VLY L phnG . phnH. phnl. phnJ. phnL. phnM. phnN. phnO, %%
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iz phnC. phnD. phnE. phnF. TC.PIT. ugpA. ugpB. ugpC. ugpE. glpQ, i
i phoB, 2 REBEFREBEMRYT ppk2. surE. reld. spoT R EmT 2. ULE
& L3 W AN [ P55 2 B MR R AR P 3 e 35 DR A B R = B 1) £ B TR 3R, R JZ AR Z BRI 2R
Thee BRI AL Rh fr 22 57, BT m T 2R
4232 5% BRI S R A Fh 4k

YiFh 5% BEIE IR T R DTHRFE 2 45 SR A B o 7EJ8 /KT 3L I A 7 R B
J& (Deinococcus) V&A@ (Hydrogenophaga) - Limnohabitans. Nitrosarchaeum
SEAE AL R A% B 8 (Nitrosopumilus) %5 10 Fh = D) Be b BEE ZAE FOL AR o oTik Ll =
b Nitrosarchaeum . SERSHARST & 56 222 SHEWAE R Nitrosarchaeum . LR FRAT
J& (Mangrovibacterium) 5842 5E A SHE, BEWE (Hydrogenophaga)
Limnohabitans 2 5 B BAGWER: AN B EOS A8 Nitrosarchaeum 58422 5 AR
H: Limnohabitans. V& W )& 7 5w BB ES 580 rli BRI . AR #hid
JFAER . FIEER $hi JE AR . BB A ML

TEJE K _E3LT % Limnohabitans . %1 5 ¥RUIJE (Deinococcus) + REARAT B &
(Clavibacter) 4§ 10 T 3= Z D B BEE BRI AR P oTsR L s o LA RRIRAT B I8
TS HTNBEM. 2 RBRHEEME. HiaSWARUIERE, Limnohabitans 2 5k
FEXGWEAL AN HUBE 1 THLBE AR BEASIERE, 23 73R R 8 2 5 R MR
Z RGN 2RI g SR RINd .
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Fig.4-36 Contribution of core functional microbes to the nitrogen (a) and phosphorus (b) cycle

4.2.3.3 EBHEIA D) REHE R K5 K 2R 4 B

K BAEA D e 2 B 5 /K BT AL SR AR B AT A SR 0, S5 SR B s . A rE A
pmoA-amoA . pmoB-amoB pmoC-amoC hao £ %5 TDS. EC £ .3 LK, 5 pH.
AN Chl a 2 03 A . RIEWAEH narG/nxrd. napA. napB 5 TDS. EC 2
FIEA K. W Chla 5 ureB. ured W3 IEAHIE, 5 napd RE 5K, DO 5 nifH.
nirk. nrfH 2R ZFIEMIE, 5 napC. nrtB. nrtC. ureC. ured FE.ZF M. TN,
NO; -N 5 nird 23ZF EMF, NHs-N 5 pmod-amoA. pmoC-amoC . % kK.

B340 A Ty e = R 5 K 5t BEAG FR AR A S VE o i S R B o, A BLBED AL b
3-Phytase 5 pH. 152 IEM%, phnH 5 CODwa F A%, phnJ 5 NH4'-N,
phnO 5 pH ¥R ZIEFK, DO 5 phnl. hnJ. phnL. phnM. phnN &35 5 FH ) [H
5, 5 appd W3 IEAK . WSS ged. pgqC 5 pH. T W3 HFUAHC I [FI,
5 TDS. EC BFIEM K. HTTIEA+ phoP 5 TDS. EC. CODcr & MK, ¥is
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