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Abstract: Hydrolytic enzyme activities and environmental factors play important roles in litter decomposition. To better

understand the changes in carbon (C), nitrogen (N), and phosphorus ( P) dynamics and hydrolytic enzyme activities
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during litter decomposition of Kandelia obovata , the difference in decomposition between K. obovata population (local field)
and Spartina alterniflora Loisel. population (away field) was measured; K. obovata population aged 20 years located in
Culu Island of the Min River estuary was used. The results of the litter bag test revealed the following. 1) The accumulative
mass loss rate in the local field was significantly higher than that in the away field throughout decomposition ( P<0.05),
whereas the accumulative mass loss rate and decomposition rate exhibited significant difference with decomposition time ( P<
0.01). In contrast, the total carbon content (TC), total nitrogen content ( TN), total phosphorus content (TP ), and
stoichiometry were comparable between the local field and away filed ( P>0.05) , but exhibited significant difference with
decomposition time (P<0.01). 2) The accumulative mass loss rate negatively correlated with the TC content, carbon/
nitrogen ratio (C/N), and acid phosphatase ( AP) activity ( P<0.01), whereas they exhibited a significant positive
correlation with the TN content ( P<0.01). The decomposition rate positively correlated with the TP content ( P<0.01). 3)
The activity of AP correlated with the TC, TN, and TP content, C/N ratio, and carbon/phosphorus ratio, whereas it
positively correlated with soil temperature ( P<0.01). The activity of B-1,4-glucosidase and B-1,4-N-acetylglucosaminidase
showed a significant positive correlation with the nitrogen/phosphorus ratio ( P<0.01) , whereas they negatively correlated
with soil electrical conductivity ( P<0.05). Cellobiohydrolase activity positively correlated with the TC content. The foliar
litter decomposition of K. obovata correlated with the activity of some hydrolases and the content of nutrients. It was also
significantly affected by soil environmental factors. The activity of hydrolase was affected by substrate concentration and soil

environmental factors during litter decomposition.
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Fig.1 Location of the study area
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Fig.2  Graphic design of field sampling experiment
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Fig.3 Dynamic changes of soil surface temperature in habitat of Kandelia obovata ( Local field) and Spartina alterniflora Loisel. ( Away

field) from 2017-3-30 to 2017-7-28
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Table 1 The initial dry weight, moisture, C, N, P content of leaf litter in Kandelia obovata mangroves ( Mean+SE, N=3)
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0.05) , &5 1 R S T 3R (P<0.05) , B4+ HEm SR 0 25 TR %45 (P<0.05) .

K2 SBERPEFHEETAENSKES LEIRE R FRE(N=18)

Table 2 Leaf litter moisture and soil environmental factors during decomposition of local field and away field (N=18)

, ) R ES
e Wik HOR Y o b
R X . . Soil electrical conductivity/
Treatment Leaf litter moisture/ % Soil temperature/°C
(mS/cm)
F/EBE Local field 74.6£1.8A 22.3x1.2B 5.0+0.6A
F BT Away field 71.4£1.7A 24.0£0.9A 3.6+0.5B

RRIRE TR AR R R AR A58 24 T 2853 .35 (P<0.05)
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BFNMEIES(P<0.01) H EF A F-5 70 0 ) 952 AR X — 35 52 A 21 2 22 MEKF- (P>0.05)
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Fig.4  Accumulative mass loss and decomposition rate of leaf litter at habitat of local field and away field (N=3)
Eh RS FRw T, Tr: AF(EHMES) 20 Effect of treatment; Ti: 43#H EISZM Time effect; Ti xTr. B[R] FIALHE2Z 5 4E F 5200

The combination effect of time and treatment; * significant at the level of P=0.05; * = significant at the level of P=0.01
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Table 3 Equations and parameters of natural logarithm of leaf litter accumulative mass loss(y) regressed on decomposition days (¢)

Ttk

Kb HH Treatment . R? P los
Equations

FEGEBE Local field In(y)=2.787+0.014¢ 0.870 P<0.001 80.35

FYENE Away field In(y)=2.482+0.015¢ 0.714 P<0.001 95.33
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(12.8+0.2) g/kg, K EEE TN & S8 FIHA & H dmom (AL TS 90 KK (12.120.0) g/kg, TP S HEE
FENREE T E S E% Y TP & s R E Y BUAE S R i 5 29 K, 43590 (0.6£0.1) g/kg F1(0.5+0.0)
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Fig.5 Changes of total carbon ( TC) . total nitrogen ( TN) and total phosphorus ( TP) contents and stoichiometry during the leaf
decomposition of Kandelia obovata at habitat of local field and away field (mean+SE, N=3)
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Fig.6 Dynamic changes of four hydrolase activities ( mean+SE, N=3)
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Table 4 Correlation analysis of leaf litter accumulative mass loss rate and decomposition rate with its impact factors

A+ ES W iR 3 fif R
Parameters Cumulative mass loss rate Decomposition rate
B-HHIMHEE(BG)  B-1,4-glucosidase -0.031 -0.406 *
R VEBERREG(AP) Acid phosphatase -0.503 ** -0.106
LYk Z /K (CBH) Cellobiohydrolase -0.321 -0.175
B-N-Z BEEIL A AT (NAG)  B-1,4-N-acetylglucosaminidase 0.019 -0.278
PHVEM BB (TC)  Litter total carbon content -0.596** 0.072
JVET B A S (TN)  Litter total nitrogen content 0.914 " -0.450""
JAE M BS54 (TP)  Litter total phosphorus content 0.16 0.316"
P75 L (C/N) Carbon/nitrogen ratio -0.913** 0.402**
875 BB L (C/P) Carbon/phosphorus ratio -0.266 -0.265
YA 9% U L (N/P) Nitrogen  /phosphorus ratio 0.288 ~0.488 **
T Soil temperature 0.874** -0.468**
+ 38 H1 5% Soil electrical conductivity 0.364* 0.036
P& 7K Leaf litter moisture -0.288 " 0.271

N=15, * {£ P<0.05 7KW - BEASE, « + 1£ P<0.01 K CBUM) - &BEH5

http ; //www.ecologica.cn



12 4] SRETET A5 M VT VRO U v o3 iSRRI G 3R S AS R AR S K S PR AT 5 9

K5 HUAMBFWM R OKREEEREZMETFHEXES T

Table 5 Correlation analysis of hydrolytic enzyme activities with its impact factors

g ot T _— ‘ B-N-Z Bt

S PRTE IR B S HEZK R g
T BRI (BC) (AP) (i) AIATREFAE(NAG)
Par: -1,4-glucoside -1,4-N-

arameters B-1,4-glucosidase Acid phosphatase Cellobiohydrolase B-1, .
acetylglucosaminidase

PR P& I B (TC
PSRt B 2 BB (1C) 0.037 ~0.308 * 0.321 % 0.174
Litter total carbon content
M S A SR (TN
RN B E (T 0.237 0.483 " -0.005 0.173
Litter total nitrogen content
PR B
ﬂ.@ +EGER (TP) -0.265 0.421° -0.242 -0.297
Litter total phosphorus content
PR MR & L (C/N
RRENHBRAL(C/N) ~0.222 ~0.465"" 0.006 -0.162
Carbon/nitrogen ratio
in "+._” M P
BRI C/P) . 0.123 -0.380" 0.125 0.218
Carbon/phosphorus ratio
i A AR N/P ,
H% FABEL( ) . 0.481"" -0.09 0.242 0.523"*
Nitrogen/ phosphorus ratio
T HERE Soil temperature 0.113 0.532*" -0.201 0.043
+ 1 S % Soil electrical conductivity -0.418 = 0.302 -0.396 " -0.288

N=15, # 7E P<0.05 ZKF-(RUM) LA,  « F£ P<0.01 7K (XU L i A 56

3 itig
3.1 PR R R

AHIFFE o R 75 3 i R B A i B AT B 35 DR (P<0.05) |, 3X 5 AR R SR 45 A — 2 xR R4
FERATIINT, B 43 ek B A ML S5 s Bl A RSO PR T, AR o 0 it ) R F A LSRR K 88 i 1 v o 25 At )
11, VAT Y Rt 2odi b | A5 B SR AR /D | o SRz i A8 o T & IR T W K T R
BN S A ) I FELASH BV FH T IS 40 , S AR 12 7 %) 2 A, DTG S S804 4 f it S A8 1 R 9% W 7 4 i
R ER TR IR VIR T 8t Sy A S M R 0 0 T P R A A T A0 R 9 A K AR )T 1, A
117 R AR VR 7 00 43 gt R 44 ot AT R PR V5 U 9 0 o0 e 22 IR B0 5 R T 9 K B, IGOOS P B 0 g R RV 00
i HRAR S 35% , {H R TR B PE A PR R AR 22 | DRI G T X R 4 o i R A R et T RE IR SR B
R 400 A ER T LT AR PR b U A B 947 ik 9 2 T R 9 A R e R A A A B SU IR T R e v
PEY TR | 1A PR R 2 BRI B b AR R BRI BRI AR 27 R Z AR SR R 2 K
AT 53 i 42 v i T e S it JCE D AN [ 53 i 42 v ] i i 1) A T 194 22 St T B KT S 6 3 R T 3 2 PR 3R R
AIRE R PR AR T 16 K EIHRERCRINTH 7 REHE (X AR L& G EE T %Y
G BT R AR A AR S SR I VR P o R A TR R A S 2 A TR T M £ AR B Y
MR T R AR SE . BRVEBERR IS VETE 73 A A 45 F 2R, 5 Bt B i e 8 2 1 3 1A ¢
KR HARER A AR (£ 4) X2 TREEY T P A RAXT C N SRR, HUEY T E A R
BRI R T s R R AR B ] B T T B2 1 P UG R LASE R i A 514

ARWFFTEERF  FEY C/N 5 B TR R B UM DE 6 R (P<0.01) |, 540 i R 5L i 3 IE A5G
FKF(P<0.01) , AFERIF 7T 25 5 22 WA 6 25 UR V5 00 00 43 fifk , C/N S T AT, X0 i 1) 00 R AR T 388 1, 0 fie 3ok 3R D
1800 X SRS e (4,18 5) , JHIEY P S R RIATE Y R R RS OO R (HAA K
AR FE 4 R 0 WL AR GE & BLATE D) P & i 5ol R LA W IEMIE R (P<0.05) X Al gl T P &
BTHE R B RR AR AL T 2 (0 Y, S PR R IR T o i R A S M AR YR Y P By
fif B R HLE A T T — 2P0, VR Y i R b At i R R S N P R — )
AR IEAI G FR 3k 2 TR Y& 0 o B 40 T LB R B e B i AR gR 4 SR — 3, 28 s =Wl
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PATE Doy i R SR TEYRIER N SRR IEASE 5006 C/N RS R ARHF 5T 4, Bl 4 i it
FTMES ) STAH G 38 22 | 43 i ol SR 2R T AR AT, T 081 9% 400 D V5 45 BB A R DR 088 7 85 SR R e 2, R ke
N S HE BT, C/N IR

DAHER 5T 2 W5 P07 £ A S 0 A AR AR TR A 5 Y S AR ST 4 A — 3, i X b B
FYRON 10 25 B RT RES RIS AE FIAR G , Bk JA 75 & Ao figad R b, B3R B T 9 H B8R W IR TR 9k
Bi(P<0.05) (£ 2) , Boih#Rbs sPAE PRI RS FE o, - HEWR BE AR, JRIE M0t /K 4 28 K08, ks AR RS i
HALKFRE D AR SR, R HER R, PRSP oK o 28 R R AR PR X rT R R s 3k
B TE T S R T R (P<0.05) AT A L 3 2 53 v O 7 0 R 1 9% e 0 T 5 e 3 0 1
Gy fiet R T TR T B TS IR A s R 0 (AT S BURK i 0 9 I it R 5 A R B R A G
FKFR(P<0.01) ,3X AT RES & T8 8 /NG HHESh P i B ARy 67

R T RS IR0 PR A R R A ST LA SR R AR R DY T e S R R
OYfERREE S5 EREH, BAENE F R R E R TR (P<0.05) (£ 2) ,[H 1 55 5 4 fif d %
ANEA BEHEAHCCR(P>0.05) (£ 4) , ULBAARDFIE b =85+ 0 33000 22 5 OR & 1 il 5 & 500 ik ol
25 SRR DAFERIFSE 2 B R B 5 TR 4 40 i R 2 SURE OGO 3R | o 3 88 S 400 ol ol 2 400 7 foe il 1 36 12
SR RANE ) X GABGE 5 ROR ], 0T fE B T EFANIREE T LR R 7 4 o o R 52 5 2R R 45
BAVER, H— R 2 I AS JE LASB 7 H A pIL ], DR A S P8 o 21 AR MR 7 40 43+ 14 52 e L 1) 38 75 1 —
AT RE BT
3.2 VAN EEIE PEAY L R R 2

IK T IE Y A iR BB S 5 | B TSV o bR | oS kAR s Ak T TE W AT M Al 2> B
Z R | Keeler 2 WF5E R ITE Y Hh N &R AR IN 282 = CBH AYTEHE A R T B 4F 4 R IR
I3 X S ARBFIT S R — 2, AR AT AR 0—60 Kz I8], B ISP F N SR AN, CBH 936 Mt A
P, VR W Tt 2 2 BN W RO RE N | 41 2 S — e oA P T M A L AR A TP A R Y 5 60
K CBH {ftEd R, CBH EZLE A P Z ¥ VE R, B KIR R 5> 741 4 2 K i T AR, IR i ek /b,
TR RS ABFFR 4 SRR Y5 Y TC &5 CBH &2 B3 IEAHSESE R (P<0.05) (£ 5) , M5
TR G223 C S mBRE " 7RV i), nTva e & C W& A, 1 e i, 1e i
W RT YA PE ) B A A o 4, AR A R AR 2R C W BAR B I, th 2 S BT A E B AR RS X S AR
FEER—E,

LRI SRR R DT T LA R 3 AP 5 HE ) XT3 AP S TR A S R YIC R A
WFFT LB, AP (3G TE S P50 TN & B A7E 7 I 3 IEAH G SE R (P<0.05) , 5 C/N S8 3% A 56 &R (P<
0.05) 15 EiRBFFE 45 R —80, AWFTeaE L AP St S % P &8 HA B EIEMHEE R (P<0.05) ,1X
JEFRNITE Y P S AR S R S A 7 TR 22 (R R R A A i A T

VAT 5y Ao R BT R AR AL R VA Y5 40 A B A2 Ll Ay 56 Ao R VA IS W A i, BG TR
PEFZZITEY N P SR E WA N R IR 2 gm0 AR BC 5 N/P RELE
FIEAHX KR (P<0.05) ,i3X 5 _FIRAFFREE RAR M .

BRI P 8 2 BT K A S R AR 7 Criquet %) 25 ARG I 95 40 o0 i ot R 11 5 1
TEVERI A AS AR AR B2 A W AN AR W DR B AR AL R A T T 5T, 25 SR 2 I A T e s A 2 Wl
TEAEPER R EE I ER AP BTG SITE I S ACRA G, AR A, IESAKCRE AP [EER B ED
IEHSEER ) ST HEEKRE AP MTETE R AT &L AP TG HE S THE DI B &K R X RIEA R
F(P>0.05) (B +3EEAR B FH EAHER R (P<0.01) , Wi HASHFFE A+ 38R 1) 22 AR T B & KRt
AP BT MERE ESVERH . AU AP E SRS 3G 1 CBH ) HA B E MM KX R (P<0.05) , BKE i LhE
2P0 A A TR R 1 (LR R B s S 2 T T AR i A S P A S i AL R AT i — A 5T
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