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Response of variation of net primary productivity to edaphic factors in the coastal
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Abstract: Net primary productivity ( NPP) in the coastal salt marshes of the Liaohe River Delta was estimated using
Carnegie—Ames—Stanford Approach (CASA) model with remote sensing, the meteorological and field observation data. The
spatial difference of NPP and its causes were analyzed. The results showed the following: (1) the spatial differentiation of
NPP in the study area was significant with the variation coefficient 43.71%. The NPP within the same vegetation type also
changed significantly. (2) N, P, and K limitation of NPP occurred in the form of co—limitation, and it took the form of a
parabola with the increase of soil conductivity. The sensitivity was in the order of K > P > N, while the degree of nutrient

limitation was K > N > P. (3) The influence of soil moisture and salinity on NPP also had the form of a parabola.

E&TE . FFEESHE I H (2018YFC0407502) ; [ 1 1 J5 Bl 564 (2019M660780) 5 PUJI 44 BHE 55 H (2020YFS0441)
1% B #1:2019-05-30; W 4% HH KR B 89 : 2020-07-31
# MIRFEH Corresponding author.E-mail ; ligs@ igsnrr.ac.cn

http ://www.ecologica.cn



19 4] BEMRAR A5 IR VR R AR BRI A 7 ) AR A X S P 4 ) 7019

Compared with soil moisture, the sensitivity of NPP to soil conductivity and influence degree of soil conductivity on NPP
were greater. Meanwhile, the higher soil moisture, the lower sensitivity of NPP to soil conductivity. Our findings highlight
the importance of the optimal combination of edaphic factors, which is significance of the management and conservation of

wetland vegetation.

Key Words:; salt marshes; NPP; edaphic factors; spatial difference; Liaohe River Delta

FEWEF I 7 F) (Net Primary Productivity, NPP) 28 AEY) i 13505V FI7E 8007 T AR | B o7 ][] B[R] 1
FRR B R F1IBR IR BRI 0, B A 25 ARG v LA A W A A R ST A 1) SO A, e A9 A ) B 2
Y, EEE WA R SO ARG RS R MARMES RO (R RS R
G) KA LL, EEHEER TR B S R (AR 7 ) AR R BRI IR b B AR R IR NPP R R
G SN IAR, SZ RIS UM OKSC PRS2, O ELIX S N 2 () WA EAE ) AL 24
S s A NPP R/ R, AR5 330 48 PR X6 Y€ 087 4R TH R NPP (19 52 00 o T B 2 7] 22 6 AH LA
FHPLER, 7 b R4 TR0 A PR ORAP HAT HE 2

SR T (AR FHAR ST CO, W RIRAF ) il B2 WRAR B e A 1 IR A | 1 857 70 A S P At
PRI B AR A NPP O X T A ) RUBE AR X /N DX, 7E S AR A RUBE 1, I S A A 2
PUEA B NPP KM 1) P R Z — AR R b B K 88 U BRI AR R, B AR R TR AR
NPP #93% H o AR (BRI 7~ AT RE T s (8] 22 PR/ AN 2 S BUEL B NPP 23 0] 73 S ) 1 R
RSB L HE PR 7] BE AR5/ N as ) RUBERE B NPP 25 8] 73 S R PR 3R T ) AL 4 28 284 PN 93 NPP 25 [ 53
S0 £ R AT AR LRI T

TR VAR R R b AR S R e — R B R R SRR A S R L IR R A B A ek
BRI 0] 2 FREE A R R R BUON) BOA R S S Bl st A S R A A T OGRS H

i, CAEFZ RS R N B (P) A A A R BRI VE AT 75T, 45 R R A B A 7= )
Z N AP BRI, BB EAA RN Fay S APl L8098 T NP B (K) B2 A % Al b
PRI  BRAEE T N P BYEREIVE AL, i85 T K AR e R R A BB e o T A e
Ko, B S SR A2 2 7RO 2 A9 6", IS U], v R VTR R A 7 T A R 2 FBR R R
TEATA] K ER 250 T 78 40 o %) A ) FIR S 9 7 AR IF 9 10 5 /0 12182005kl gl 2 S 9 75 0 b — A5 R 9 T V8 R 9
TR HBAE BE NPP 135 S5 BRI /NI BE

TR ER R ER VR Y B BE 2 DR 7, S A AT A AR R, 15 A NPP S ) 22 5% IR ZWF R R
TRV VA I R 1% 0 A 32 MK A AN B A WU R R, A 4% E B AR S E Y, K ER AR IR RS B bl
BRI 0O 0 AT kS Jmy | FEL R B T 25 5 KA R 52 il A 77 7 2 Y88 7K B B 104 A8 Ak B a2 2 V8 b R T ) A A A
Ja3 P IR R A AR AL RE A Rl AR TR AR ) BT AS S MRS M A 7= g Y B R, K ER XA AR 7 T R
N Z E AR, T — P IR AT

ZE TR X 28 (A ROBE R /N DX 3, 2 M Ve Eh VR VR A 9% NPP 25 (0] - F 9 IR 22 H IR 7, X
BEPR - Bl U [R) 20 A 98 SO e i Eh VR TR MR % NPP 520 R /N R K HE 21 & A0 IR ) T 20 B b AN e v
R, ARSCLAL I = A iR VRN A BIF ST 0T 42, SR FH 28 JERORT M T R A AH 25 5 71 iIFT 3 R - X 46
TR HBAE . NPP 25 (8] 70 S50, T 5T 45 506 A B 08 MR o (%) O 30 AU &2, LA Ry 2 &3k 1) ik — 25 bF
RS,

1 ##FFEE

1.1 B4
LA = YN S R 7T 3 T 48 Y P S s i, o G R B ) R — |, R AL WS T

http ; //www.ecologica.cn



7020 JAE = 40 4

T IRUAAT /NG T IR 7 T 45 P AR T, A7 B DX ) B

LRI U111 2 BB, BB AR AR A SCBF ETAER -
FEX AN 1 iR 0T 121 °10'—122 °30" E, b4 40 © WA
30" —41°30" N Z[a], iR 6000 km*, %X 55 s ﬂ; T
BRUUEZAS O ER G W 75 /73K N i 2 ST REL I

Z A, P20 B R AR A . AR F IR 8.6 °C 4
YT 290 612 mm AR 7€ K BN 1670 mm,
ST T AR A L R BOK S HL SR 5 X
B 1 VL 35 ( Phragmites australis ) . ¥ B 3% ( Suaeda
pterantha ) . £ Ml ( Tamarix chinensis Lour.) . F &
(Aeluropus sinensis) 71 ( Typha orientalis Presl) “54E N
LT N b A P B 7, b R S T T RS B 756

39°30'N

km? LK R AR RO Y R B[ -
TP s o ow
1.2 HodEilisE K e sy 121700E
121 A B1 FRKREE

AR FH & EOBCHE AL 45 2011 4E 19 MODIS Fig.1 Location and extent of research area

( Moderate — resolution Imaging Spectroradiometer ) % i |

2011 4F 6 H 19 HF12009 47 A 15 HAY Landsat-5 TM (4 . DEM ( Digital Elevation Model ) (45 , B A5 1k
B2 1 BT . MODIS %04 #1| FH MRT( MODIS Reprojection Tool ) 3R A4 52 il 8 4% 52 A% 2% 4 F1 8 R R 45 T AL
BT BN 1000 m B2 AL KR A ON AR AR R AESGE i ERIR Y WGS84 9 MODIS Hdla 4 ; 36 T T™ #Y 4
YRR DEM 38, 4T T™M A9 1 SBE EA T A A B T /R A0 35 LA IE R S Edn R AREIE | R4 4t A
S7), Horh RAURE R E i B SIS (4 DG S AD R 90 3¢ WY SC e (9 5 7 PR ) e ) el 12 R A e ot 1o P T
VA A 0 AR I P TR R B AR AT R AR IE

®1 KFHARFTAEBRESE

Table 1 Remote sensing data used in this study
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Table 3 Variable importance in projection ( Phragmites australis)

A 1 5, T B A 5 T

W T E;ﬁgyﬁ% dh S E;?’ﬁﬁyi% 6
variable importance variable importance
Factor . . Factor . N
n projection 1n projection

A (AK) Available potassium 1.68 ﬁi%{ﬁﬁ( AP) Available phosphorus 1.23
4% (TC) Total carbon 1.57 A+ R (ST) Soil temperature 1.19
2% (TN) Total nitrogen 1.50 EH(DEM) Elevation 0.96
+ 3 & /K (SW) Soil moisture 0.75 +HE% A (SO) Dissolved oxygen in soil 0.11
A (CN) C/N ratio 0.19 + AR (PH) Potential of hydrogen 0.08
PR S % (ECh) Bulk conductivity 0.12 FLBRHL S 2 (ECp) Conductivity of pore 0.02
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Table 4 The correlations between various factors

HF FEEE T Environment variables
Factor ST swW PH SO ECb ECP TN TC CN AK AP
WEHEF  SW -0.25
Environment PH 0.32* -0.10
variables SO 0.42** =021  0.39**
ECh -0.02  -0.38**-0.15 -0.01
ECP 0.02  -0.61"*-0.10 -0.03  0.68**
TN -0.46* 022 -0.27 -0.15 -0.12 -0.32"
TC -0.44** 029" -0.33" -0.26 -0.04 -0.30*  0.85""
CN 0.03 0.05 -0.11 -0.16  0.21 0.19 -0.40** 0.09
AK -0.31" 033" -0.10 -0.25  0.27 -0.09  0.54** 0.61**  0.05
AP -0.01  -0.00 0.17 -0.01 -0.09 -0.14 029" 020 -025  0.46*
DEM 0.41** -027 0.1 0.56**-0.25 -0.09 -0.19 -0.30"* -0.17 -0.55* -0.10

BB (AK) 2B (TC) RZ(TN) , EHEE K (SW) BRAL(CN) (AFHH S5 (ECb) 3 A (AP) | L3R (ST) (=2 (DEM) | +-3
HEI(S0) | HIERRHEE (PH) FIFLER HL S 3. ( ECp) ; # * . Correlation is significant at the 0.01 level (2-tailed); #* . Correlation is significant at the
0.05 level (2-tailed).
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iKF]-0.38(FK 4) . AR FIEEIKEFZMAT, LHEHR SR NPP (52t 2 3x U 4 (K 9) ., +
B KRR R, P AR AR RO - S R A U R AR . 3 K 34.20% \38.25% 11 43.40% X N A 4 £k —
W5 Z B L B 5351 16.35 11.90 F1 6,70, 1T 3K 7 ZREAEXHE B AAPR I 117800 | B A [R] oL SR A0
DL T NPP AYZRAbB R, 385 7K 34.20% 38.25% Fi1 43.40% % I Y Fed + 38 i 5 R K /N3 1ok 4.28
5.05.2.14 ms/cm, A FIFFANIE T3S K GBS eidi F S 3R, 3 i A B K B 0 I il LR R AR T
%5 NPP AR KAE 20914 1523.69 ,1494.53 1480.79 ¢ C m2a™'

4 Wit

41 PhHe
4.1.1  ERIEAIRE A E FERR

WFFERI] N P K M A INRERS ™ =5 NPP (18] 6) , H NP NK PK FI NPK Xf NPP #4775 5 HAKL

http ; //www.ecologica.cn



&
H

7026 H Eire 40 4

1600

Bl

A KR 34.20%
B LAk 38.25%
o B3ES7KE 43.40%

T \.

R IR IR I IR IIIKI LI IR

1400 |-

e

1200 LR (L3 ERE)
— 2R (A KR 3420%) V= -16.35x% + 140.00x + 1224.00
R*=0.89
P<0.05
1000 e ZIR(FIE A KR 38.25%) ¥ ="11.90x? +120.20x + 1191.00
R>=10.92
P<0.05

800

RN
Net primary productivity/(g C m2a™)

AR IR R IR R IR R RRIRREERERRIRERREIRRS

------- LIRS K E 43.40%)  =-6.70x2 + 28.73x + 1450.00
R2=0.97
P<0.05

KRR R I R RRIIIIRRRIIIIRIIIIIIRIIIIEIRR

B
e ore i

RSSEEBEEEEEBEEEEEEEEEEEEEEEEEEDEIELEEY, *

X

LA IS

600 L

1 2 3 4 5 6 7 8 1011
+:33 1 5% Soil conductivity/(ms/cm)

9 FTRTESKEERT, BEENEFBEFFVRETIINXER
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