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Response of soil microbial functional traits to annually hydrological changes in Lake Poy-
ang wetlands
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(School of Life Sciences, Key Laboratory of Poyang Lake Environment Resource Utilization, Ministry of Education, Nanchang
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Abstract: The change of hydrological rthythm will affect the stability and security of wetland ecosystems. In order to explore the in-
fluence of annually hydrology variation on the soil microbial functional traits, we selected the surface soils (0—20 ¢m) under three
different vegetation types—Cynodon dactylon, Triarrhena lutarioriparia and Carex cinerascens as study objects from the Lake
Poyang wetlands. The soil activity characteristics of microbial respiration, microbial biomass and soil enzymes in wetland soils were
tested in three consecutive years. The effects of annually water level changes on soil microbial activities in different vegetation wet-
lands were analyzed. The results showed that: The contents of soil available nutrient sources (including organic matter, total phos-
phorus, and available phosphorus) was enhanced in high flow years, as well as soil microbial biomass, microbial entropy and
hydrolase activities, which were beneficial to material circulation and transformation of the wetland ecosystem. Hydrological condi-
tions affected the state of soil nutrients by affecting the growth of wetland vegetation, and further affected the soil microbial func-
tional traits. Among various soil physicochemical factors, dissolved organic carbon was the most critical factor driving the change of
microbial functional traits. Further analysis showed that the long-term historical hydrological cumulative effects represented by dif-
ferent vegetations had greater impact on the soil physicochemical properties and microbial functional traits than the pure hydrologi-
cal changes annually.
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1.1 ffF = X IEEER

ARSI A DX 358 A6 T 8 PH I B A R 13 AR DR3P DX A 1) e 38 9 1 ( 29°08” ~ 29° 18" N, 115°53" ~ 116°01'E) .
X AR Rl R , 24PN 17.1°C , 24 T0R A 273 d, Rk 1426 mm,4—9 H R
SRR H i A 7006 LAE 1. ek 40300 3 760 T A O ) M AR 2, M S . 32 9 B K AR A 1 5
M) , 4T KA 2R Bt 10 m. Bk ZRR K 5 A 7] e A - SR YR K, DI 35 o I v 5 A0 8 558 538 ol P iy bR 43 A
A BRKIHEAC (11 AR 2 7)) B HUIRSHIRFRE.

ARSI I KA s AR BB AR YR T 3 AR BAEHT , DL B AEBRE AR K 9 0 2 R ( Cynodon dactylon)) (B
3k (Triarrhena lutarioriparia) #1 & L ( Carex cinerascens) , FHARFEA [B] /K -FE 25 I F@ £ 500 m. H i) F AR AE
IS, SN 16~ 17 m( RIMSERR) , ZARF-HHOKE KL 147, LI FE 1+ mdkorE
RN 15~ 16 m ARSI KB LYy 2~3 AN, 3 i B b I 26 1 3 RERR A I O, S R Dy
14~15 m AEHHK IR 205 4 A A, SRR A BT RG -.

1.2 HEmRE

IR A — AN SERE K SCAFE B AR T 86, EUAG ACIAR Z5 3. 3 A T ) S 8 B 103 e ¢ T
W22 WIE KA T G 150 T SR A T 6 — 6 A A, DRI 3 0 S 7R B 380 9 M A 7 390 A Ak BT B e 3
IR 5 /K SCAFR 77K, IR IR 3R A5 (R i B8 REAC R0 3 28 7 — > 58 B 1K SCAR Z 5 IR AL A S2 3 7
2014— 2016 4E454E 3 ARIAKBIRMEATHE MR R, REEIS B FIMIKALTE 14 m DUF  FEHF I 2R K.

BTN BE 3 A5 mxS m HEJy AR ER 524 100 m. A5 9 385 DL R RS IR 0~20 em 2
B4 RSIEREAC K A S, 53] 27 4 3O T TR LS T N B KA 1 AR TELAE 12 TR S 5
=, RRRR BRI A RES YRR 3 . Foh 1y IR T 4°C R IR A )
i FERET IR R R A i BT, 5 2 403 LB B0 T - 80°C KA VR A R AR W K i il 176
ST, B 1 ARES XTI 60 H 76 5 T - S B4k R A2
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1.3 JKTEIR K S

MR PG4 7K SORERAL I 2013— 2016 4E R F-uh H 47K A 5 (R E ) , 20 B M R AR RT—4E K f7
AFARAR L. AR LB ™ (07 BB TS AR FEAR AT I 40 A 3 Fh R R AE - <12 m KK T 180
d Db, HAIE<8 m BT KA 3 Sk AR R B 21 m 7K Az, 7 H>15 m K AEHC AT 45 d, > 16 m KA
KAKT 100 d; FARAR AFAE I ] R KA B, > 16 m K A7 4ERF 120 d LU_E,>14 m K ARHE R 150 d.

1.4 TWHMHZE

- BESERRITF I (BR) SR FH %5 P B Y R 02 00 A 5 SR 4 ) B 28 1 8 = M i 2k 4 7 i ik &L (MBC
MBN) , #5525 7 0.45; 481 4 B] ( qCO, ) = BR/MBC #H5, i3 4 M1k 4% 9 (qMBC ) % = MBC/TOC x
100% , A4 2 Wi} (qMBN) % = MBN/TNx100% "

4 FohoK fige i ( B-HI A WEH 8 ( Belu) B-ABEH A ( Bxyl) | £ 19t 22 564 49 M H i (NAG) FIBE R % ( Phos) )
HYE B FHRL RO ™ B N  FRIR 1 g {377 T —80°C Uk A# A AR &, A 125 ml Z R4l
2 0P (50 mmol/L) | B UKTET I FHPERERS 8+ 3R SIS 9K B £ 503K TR (MUB) A JE WIS TER
MUB #3841 EL B A 96 S8FLAR T, 7RG 3746 M 25°C OGRS 2 h; W% F 58 UG LA 10l NaOH ¥ (0.5
mol/L) Z 1k B, FEAE 1 min P LR 365 nm & 51K 450 nm FF4 75 A0

AR R I E S A i k. IS KR (SM) SR 105°C HEHE FE ik, 3% pH SR HATH
ik, AR (TOC) & 5 R BB BRAT /MM, MA (TN) & iR UK E Ak, 20 (TP) & &R H
HSEHT L, 22K 4 T 5 (AFDM) 24 3k 7 550°C 4 h Ky Be il s LI 2 AF + 3 M A WLUE & 8. AR
(NH-N) & iR F e i 5 Lk IS 20 (NOS-N) & iR F P A il S - S 0Tk & L 8 3 D0 5 3T i
PEA LI A (DOC . DON) 7 15% ] TOC N 5E , A 305 (AP) & i LRSI He vk il
1.5 #iEAE

SR FH SPSS 20.0 A% AR [RRE T S AR B + S0 2 R AE |+ B BR E1 7 B 3K 2540 56 ( One-way
ANOVA) , AHICHE ST BT R ] Pearson #3675, i R 35 5 30 Vegan Wiff4T Adonis £ 7077 2047, K 5 R
IR BT AT Bk SCAE A%+ e B8 [ Bk MR AE B9 B2 . 32 F CANOCO 5.0 {5 + e Ak 5 543
A WYRFAE (8] G R IEATIUARAIHT (RDA) . i 06 25 R ¥ 7E B 5 MK P o= 0.05 - #FF7HE 98 I H] Excel 2013
R 2

2 HEREHM

2.1 AT IR B AN
TR TR SO B A7 20T 2013 K SCAR /N T 12 m A (7 i 188 d, B K (R
R 17 m FLAELT VT 8 m R 7, TR 2013 480 547K 4. 2014 2K SCAFEACT: 14 m AR G HH452
Kl 155 d, SRR AT UL B , UK K AF. T 2015 K SCARE A IR K SC 2 eI 7. S,
RSB T T 4 R0 92 PR L, KA K KR TR A A R AR A H B K AR 2. B
A, REA MK BRI £ K H B HIX % (22 1).
2 1T lK 3G B BB SRR M

Tab.1 The characteristics of the water level process at Xingzi Station and the actual flooding of the sample plot

>16m  >l4m | i <12m  EKAL FEHPHE KIS/ Hh BRI/ d
K ks mtkod BAIE o0 bk fn/m e o I
: FUFRAEN  FkRRAl BHRRE
2013(#7KAE) 62 97 8 Aw 188 16.95/7.41 10/248 79/217 97/204
2014 ( FK4E) 120 155 10 A Al 169 18.66/7.61 36/228 137/167 155/160
2015(F/K4E) 64 105 8 AWl 121 19.55/9.72 56/227 78/221 103/217

2.2 i@+ HERALIER
Ay T SECAT UL B - I A 67 B PR 1 22 53, 5 S0 60 B RBEAE 2 A0k X
HETT T e AT , 2 A WA K SCAS F AR 25 B BT - MR e ™ T S5 (6 2).
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SLERAS R R M 22 P FOK AR S, 1 AFDM TP C/N (AP 5 & 1 25 7 T HAl K SCAF (P<0.05).
DOC DON il AP 5 5 HEfA A 522 S K AR > Rl 4R > K AR () B 4, Bl K AF 123 TOC TN NO;-N & it R 3 & T
FIRAFHIPFKAE (P<0.05) ,NH-N & AP A fi .

AR b R RO L SM i R T P ARRR AT (P<0.05) . - HE AFDM TOC TN % 4
BB A M AR > FRERRAT B ML, B AR A NHG-N AP 5 b I 35 055 T 00 2F ARURI 5 AR (P<
0.05) , B ¥ DOC DON £ 87 ik (P<0.05).

%2 +Hem b
Tab.2 Soil physico-chemical properties
IR AR R
FRAL A 5T
KA FKAE oK AE M FARFEE [ERE R

SM/% 27.86+0.43*  28.87+0.71°  28.57+0.83*  26.03£0.23"  29.83x0.46*  29.43x0.28"
pH 5.1020.04% 5.02£0.08" 5.22+0.08" 5.07£0.03* 5.05£0.05° 5.21£0.10°
AFDM/% 7.43£0.24" 8.42+0.23° 6.39+0.17° 7.40£0.37" 8.0120.32° 6.83+0.26°
TOC/ (g/kg) 14.77+1.37 13.1320.48"  11.170.68¢ 13.46+0.60"  15.58+0.94" 10.02£0.42¢
TN/ (g/kg) 1.58+0.09* 0.97+0.06" 1.03+0.05" 1.20£0.12% 1.34+0.13* 1.04£0.09"
TP/ (g/kg) 0.25+0.02° 0.44+0.03* 0.37£0.02" 0.36+0.04° 0.36+0.05° 0.33+0.02°
C/N 9.31+0.64" 13.71£0.44° 11.08+0.94>  11.7420.77* 12.08+0.81° 10.28+1.11°
NH;-N/(mg/kg) 3.48+0.52" 4.40+0.26" 5.48+0.26" 4.14+0.34" 5.45+0.33" 3.77+0.48"
NO;-N/(mg/kg) 0.84+0.10° 0.49+0.06" 0.47£0.07" 0.70£0.13* 0.55+0.08" 0.55+0.06*
DOC/ ( mg/kg) 48.55+£7.45°  50.50+3.63"  28.67+3.14>  53.33£3.94°  49.08+5.64"  25.31%3.27"
DON/ ( mg/kg) 8.36+1.42° 9.34+0.76* 3.75+0.51" 8.74+1.16% 8.84+1.05" 3.87+0.79"
AP/(mg/kg) 17.15£4.78"  20.38+2.66" 11.40£1.65" 13.52+1.58"  25.91+3.04° 9.49+2.79"

# [7] — 47 _EARARING FHR AR SR SRR 0] 22 57 3% (P<0.05) ,n=27.
2.3 B 1 R A W iE MR AE

TERRH 4 SERUE Y TE AEARE  , -3 MBC R MBN 22 B H =2 7K 48 > Rl K 48 > P 7K 4R B B, Kl ZK 48 R
JKAE qQMBC (qMBN 122 3 /N F S KAFE (P<0.05)  (HARIK SCAE IR Y) BR LR 225 (K 3) . siiA:Y)
AR PRI, 8 R BCIA SC A (Bglu NAG (Phos) Tl ¥E7E 3 AN /K SCAF A R B 2K 4F 8 T Al 7K
AR RSP AAE AR (T 1A

ASRIAEAR ], Rk REA 38 MBC AT MBN 2 55 T 4 AR5 %2 (P<0.05) , 2k R o AR AR AT - ek
24 BR . qMBC B qMBN & 5 18 T B (A R0 , 15 HARRE AR A LE 35 SRR T3 E ) aCO, B
(F3). Z350  TE T WGS9 2K A% 25 AR A5 7K fiff 1 Bxyl (NAG  Phos f{ 1 ths 12 35 % T # W AR (P<
0.05) (K 1B).

3 AT IR A A

Tab.3 Microbial biomass carbon/nitrogen and basal respiration

Bk BR/ MBC/ MBN/ qCO,/ qMBC/ qMBN/
(mg/(kg-h)) (mg/kg) (mg/kg) h! % %
IR i 7KAE 10.17+£1.69*  172.59+45.88* 16.73+4.92  0.07+0.01" 1.11+0.19" 1.02+0.26°

FIKA 9.95+£0.62* 198.22+37.35% 17.99+4.66°  0.06+0.02" 1.49+0.23* 1.80+0.36*

FAKAE 9.74+0.49" 121.11+26.44"> 13.02+3.90" 0.09+0.02° 1.07+0.16" 1.28+0.40"

FEAF JCFAREEN 10.38+0.79" 183.22+34.78" 17.29+3.35"  0.06+0.01" 1.35+0.22° 1.47+0.25°
BIFKEEHF  10.68+1.10° 219.35+21.27° 22.83x2.40°  0.050.01" 1.43+0.15 1.82+0.33*

B R 8.81£0.97"  89.36+17.80° 7.61£2.15° 0.10£0.02* 0.89+0.14" 0.81+0.33"

# [7]— 3 _ERRANRING PR K SCAF sl ) 22 57 .35 (P<0.05) ,n=27.
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Fig.1 Soil hydrolase activity in different hydrological years( A) and in different vegetation types(B)

2.4 8 T IR A B RHE S B AR FREXES

ARFEAEI T s, 135 TOC AP &5 5 5 20 1 Ak W) A Wy i AP I 53 J3E (P<0.05) 3 AFDM, DOC Al
DON 54 5 46 R 2 XU YIS PRI R BB ARG (P<0.05) (3 4) . A IRFEA TR A 25 D -0 ol A 103 4
AR TTEK, i RDA 07T AR SRR B R85 &3, DOC & i (F=16.4,P=0.002) JZ 5% Wi i A= Yy R AiF 55t
KHRAI T (8 2) . ZHET7 2250 Hr R W1, K SCAR RIVRE AR #0F 4 AR A o R (R 2 W R i ™ A 1 8 3 9 52
Wi (P<0.001) , Py 4L A4 A A 2200, (A TE AR 08 e AL IR 2 ol A WU R AL, 8 A AR > K SCAFE >
IR SCAEXREAF (97 22 HE 7, B B R BRI 2R (R = 0.49) RIMUEYIRFE (R® = 0.64) A8 S i e R EE R, H
WIRAFPRIK SRV (K S) -

A4 LI IE AR IE S AL R AR DG S b

Tab.4 Correlation analysis of microbial functional traits and soil physico-chemical properties

FHIE R B pH NH;-N NO3;-N  AFDM DOC DON AP TOC TN TP C/N
BR ns ns ns ns 0.559™ 0.618™  0.545 0.556** ns ns ns
MBC ns ns ns 0.742"* 0.848™ 0.855* 0.730* 0.784 ™ ns ns ns
MBN ns ns ns 0.560 " 0.693™ 0.700*" 0.658** 0.753™ 0.397* ns ns
qC0,  0.485" ns ns  -0.715* -0.744" -0.745" -0.628** -0.723**  ns ns ns
qMBC ns ns -0.431" 0.684™ 0.499™ 0.543™ 0.460" ns ns 0.560 ** ns
qMBN ns 0.422°* ns 0.457* ns ns 0.418* ns ns 0.562* 0.721*
Belu ns ns ns 0.603™*  0.459" 0.489™ ns ns ns ns ns
Bxyl ns ns ns 0.525*  0.643™ 0.571* ns 0.557** ns ns ns
NAG ns ns ns 0.472* 0.463* 0.402" ns ns ns ns ns
Phos ns 0.407 * ns 0.493*  0.494™ 0.445* ns 0.433 " ns ns 0.463 "

# FRAR KM B, P<0.05 ;5 #x FoR AN 8.3 , P<0.015ns FORMCHEA B3,

3 iip

A B T2 M A T LA S 1R R MK S B B A AEBR AR AR TR SB35 AR ST L AR BR K SCi Bl
P 1 A b SR A B IR A A 5 SR WD PR VIR OC. 25 F oK AR IR , 38 MBC MBN &5 & 7}, W]
IKSCHAEREE T M S B B K IR AT B T R M A Y RS T G R
WUESE T +HHEE R IR SRUEY AR DR B UIHOC (R 4) X 2R S e SR W s — 5 1
T R AR G DT T, FAT TR B DT K AR S qMBC (qMBN L% Belu [NAG \Phos i i 2%
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Fig.2 Redundancy analysis of soil physico-chemical properties and microbial functional traits

5 IKSCFERIRERE — 2 J7 245007

Tab.5 Variance analysis of inter-annual hydrology and vegetation types

+ HeHfp R A PTG AR
TR A
R? P R? P
FEH 2 0.490 - 0.640 o
IR SCAE X B 4 0.150 sk 0.108 "

# P<0.05, #x P<0.01, %+ P<0.001.

TFHABFE (F 4B 1A) 5 5 HCFERS 358 AFDM TP C/N AP 2t 8 3548 % (R 3) W o YmiiE
UK EEIE P S BRI R DI 6 (R 4) . DL E 45 R R F K858 T8 R rh 3R e Z A
R, FEIRDINEE T A £ TR GRS, A 05 & A B K s BT LU i 138 v DOC & i, Jf- 4%
S Tl A A A B R A A K r B SR KA B KR K B IR T A A AL R
PRI,

AT FT SRR R, 1E R YK SCGE R R Rz, 458 DOC 2 8 T /3 4 /R . £33 DOC
YE IR A S R G P e E W 53, B R 1R M 2 R A AL AR B0 7 9, R A W A KT Y R TR
B S — A BT 2, DOC 5 AFDM (r=0.69,P<0.001) fil TOC 4 4 (r=0.80, P<0.001) ¥ 4%
AR SE, UL R AR R A PSR DOC B FZRE. 5341, L1 AFDM & &t 5 4 P s
PEBART] 4 (R 4) A & I - B[] P 98 7K DR SR PR R BRI 1 A 0 A5 WILJBE 1) o e Ay b % T
FIFAHUTRIBLR TR A MR . M e, /K A4F 5 i 4+ 5 AFDM  DOC & £t 12 35 7115 19 )t
PR, TR 2 PR e FsF T 190 98 7K R st 1) £ 38 7K T S B 78 LS AR 3R, 8 LSS A B SR i B VR 4 5 1)
DOC %Ak, PR A5 1) 42 R S W i . K S Rt - PR B () w2, AT AR 15 32k 4 1 A A Fn AR
TR, A FFE 3 WK KR A T B AR B A E M LR A7 RARRIFE  BL, A O A i e
FAEIR KB Y 2K AE. AT B AY I R SRR AR B 23R K A S A T A W B a5 i B 28 Wk B IF
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HAEFRY B R fe 2t TR .

T BH AN [R) R A B T A KA 22 RS AY B 10 A, AL v FIK SCAR R T RE 2 il ad s - e v
SR S TR0 SO M T R TE Y FEACEI ST, eI B S AR REHE R /DN, K
FEVE o b AR R LR T BRI AR U B (AR e BE IR T R ey Rt b AR i i, R 3k
RS AR, B0 LAFER S B I R R A SR80 1 AFDMTOC il TN AP & i th R 90 h
DREH & 0 3 T AR 55, M5 9 BR MBC \MBN Fll qMBC ,qMBN 254545 7E A 1] 14 4 R 7k >
T AR>S H AL (R 3) . DU ESE RSN 1308t AR YR i S IR AR Wi 1k T REAT £ K, b
(122 57 ] REHAT AT SRR W P A T8 /I A 7 7 T P 34 e A 3 R R R S R R AN RL AR
S5, HAR AR i A SRS RE D 0230 B0 77 A s 2 Wi ol A 0 R S S T 42 S Al ) b 2 R
TEPE L RS LRI M LRI P T R TR A S A LA R K M T R B R T S R 7R
PIRRRZR SIS , LA K T J ) S B, 5ty 0 B2 e i o 0 2 B, O SR e ARt o

P AR DI AS B SR AE K SCAEAF TR 0 R 8 B, R 9 7K S 2% P IR Bl ) 2 i) 9 PR P I, 9
THE AT, AP, # AR Y TR BN qMBC (gMBN {IC T HABAEHT , T qCO, 50 .35 % T
Fefbkeals (3 3) , SULIRIE, 8% R B G SC MRS PETE 3 D REA b iR R (1 1B) . A5 RE I H 5
FRAF R B 1 8 SR B IR IR AR T L SR A o P, 00 50 5 14 ol A 0 A s s 52 BRI 3 1 oK
R ER FE B S I AR I RS 1 B A B R A A AR 2R R W K B IR K B
BT SR YT T RE. [ A phy A AL T 0 s B TR SRR K B R S
AT T U4 W 3t I 5 35 0 3 1) S VR . DRIt 5 SRR R A0 1 2 R AR I Ak 1 7K SCER A
TR 5 ) SRRV W A AR ) B e S SR R R 7 A R ) 955 A T 0 A AR AT R 2k
4;';%[37].

4 &g

L LR AWFTE R T ARBR K SCE e 45 10 A P03 PR AL 22 18] ) 85 D G 2R, A5 A K AR RSP K AFAR
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