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Abstract ; Clarification of the spatial heterogeneity of soil nutrients and stoichiometry under different flood-
ing conditions in mangroves is helpful to revealing the responses of soil process to environmental changes
and provides a basis for soil management in coastal intertidal zones. We conducted field investigation of the
contents of soil organic C,N,P,K and stoichiometry under different intertidal zones in Zhanjiang mangrove
wetland. Soil salinity and the contents of soil organic C,N,P, K in low-intertidal zones were significantly
(P<C0.05) lower than those of high-intertidal zones, with values in low-intertidal zones 78. 5% ,89. 4%,
79.4%,54. 2% and 31. 5% lower than those in high-intertidal zone, respectively. With the increase of
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flooding time,soil dissolved organic C,alkaline hydrolyzed N,available P and available potassium decreased
by 83.1%,79.6%,82. 7% and 53. 8%, respectively. Soil C : N,C : P,C : K and N ¢ P showed the same
trends along intertidal zones: high-intertidal> mid-climax-intertidal > mid-intertidal > low-intertidal > mid-
low-intertidal ,and the ratios ranged between 48, 00— 117, 20,1. 00—6.47,0.08—0. 65 and 0. 02—0. 06, re-

spectively. Soil C : N,C: P,C: K and N : P showed moderate variations and N was the limiting nutrient

in the study site. Redundancy analysis showed that dissolved organic C was the key influencing factor of

stoichiometric ratios,accounted for 81. 1% of total variation. The flooding time had a significant effect on

soil nutrients and stoichiometric ratios,and soil fertility decreased with the increase of flooding time. The

results suggest to increase the supply of nitrogen for the improvement of soil quality and the promotion of

mangrove afforestation and growth.
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Table 1 Basic information of sampling sites
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Table 2 Physicochemical properties of soil in different tidal gradient
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pH 6.01=0.05a 6.1340.01a 5.97-40.08a 5.934:0. 05a 6.08=+0.10a =>0. 05
FKRFECD 35.73+1.96b 33.050. 94b 47.3240.32a 45.3240.90a 43.85+0.09a <0.01

/(g kg D 7.3621.49¢ 8. 801, 04dc 8. 4970, 06¢ 20.4140.79b  34.30%1.09a <<0. 001
BHLEE/ (g kg D 2.2540.11d 1.9440. 11d 4.84+0. 33¢ 10. 650. 08b 21.1540. 52a <0. 001
2R/ (g kg™ 0.0320.006c  0.035+0.002c  0.051-0.007c  0.086-0.006b  0.155-0.005a <<0. 001
LW/ (g kg D 0.584-0.03b 0.80=40.16b 0.7540.04b 0.7140.03b 1.2740. 08a <0. 01
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WA/ (mg « kg D) 19.3041.33d  35.20242.09c¢ 35.5340. 76¢ 69.7541.14b 94,7541, 14a <0. 001
B/ (mg » kg™ ") 7.9740. 3% 10.28+0.07d 28.1140. l4c 30.8740. 21b 45.9640. 48a <<0. 001
WA/ (mg » kg D) 910. 74414, 95¢ 884, 647414, 22¢ 922.1621.63c 1 261.39246.52b 1 971.05421.19a <<0. 001
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Fig. 2 Ecological stoichiometric ratios of soil in different tidal gradients

18
M oC:N
N oC:P
_ _ BEC:K
512 H N EN:P
\
I \
w6 s
o ol 0
0 NN TN LR
KD DD Y44 zG
B3 AEHUTELESUFITERTREH

Fig. 3 Coefficients of variation of soil ecological stoichiometric
ratios in different tidal gradients
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Table 3 Correlation coefficients between physical and chemical properties and ecological stoichiometric ratio of soil

pH Mo Sa SOC DOC TN TP TK AN AP AK C:N C:P C:K N:P
pH 1
Mo —0.431 1
Sa 0.006 0.423 1
SOC 0.037 0.511  0.980" " 1
DOC  —0.066 0.533" 0.977 0.987" 1
TN 0.077  0.488  0.971° 7 0.989° " 0.973" " 1
TP 0.127  0.251  0.758" " 0.763" " 0.744" " 0.764" " 1
TK —0.103  0.403  0.828" " 0.828" " 0.862" " 0.826" " 0.649" " 1
AN 0.001 0.510  0.963" " 0.959 0.97477 0.946™ " 0.7517 " 0.849" " 1
AP —0.110  0.765" " 0.871"° " 0.924" " 0.922" " 0.916" " 0.697" " 0.763" " 0.905" " 1
AK 0.087 0.397  0.983° 7 0.988° 7 0.969° 7 0.978" 7 0.787° 7 0.8047 " 0.935" " 0.865° " 1
C+tN —0.230 0.706" " 0.816" 0.875" " 0.473  0.718" 7 0.8217 " 0.890" " 0.789" " 1
C:P —0.235 0.642°7 0.907" " — 0.952° 7 0.890" © — 0.824"7 0.936° " 0.896" " 0.863" " 0.919" " 1
C:K —0.057 0.571° 0.970" " — 0.9847 7 0.968" " 0.748" " — 0.955°7 0.9407 7 0.969" " 0.876 " 0.933" " 1
N:P —0.278 0.636° 0.848" " 0.846° " 0.896 = — — 0.81377 0.8907 " 0.842° " 0.794" " 0.8177 7 0.969" " 0.869" " 1

U :Mo. 7K %5 Sa. #h 1 ; SOC. 47 HLBK ; DOC. Y AR A7 HLBK ; TN. 2% TP. 48 TK. 241 AN. BT 2 ; AP. BERURE ; AK. A

* FRBFEMLAEP<

0.05) (BUR) ; * * FAM BEMLIEP<0. 0D ) ;—RATEAEHAMK LR AHLTHEES. TH.

®4 TEETREESEEZERR

Table 4 Explanation rate of the environmental factors and Duncan test

HA WHEHF R Pseudo-F P J Ay WEEH T f#BE%R(%)  Pseudo-F P
2R DOC 81.1 55.7 0.022 2 AT RS DOC 81.1 55.7 0.022
AP 80.9 54.9 0.022 Mo 8.1 8.9 0.022
SOC 75.6 40. 2 0.022 TP 3.9 6.1 0. 264
AN 74.2 37.5 0.022 AK 1.3 2.5 1. 000
TN 73.2 35.5 0.022 AN 1.1 2.4 1. 000
Sa 70.9 31.7 0.022 TN 1.0 1.7 1. 000
AK 65.0 24.1 0.022 SOC 0.7 1.6 1. 000
TK 58.7 18.5 0.066 Sa 0.4 0. 1. 000
Mo 51.2 13.6 0. 066 TK 0.4 1.0 1. 000
TP 25.5 4.5 0. 594 AP 0.3 0.7 1. 000
pH 7.5 1.1 1. 000 pH 0.2 0.3 1. 000

5 HABFE Y RE T —FE 3750 A R0 2 5 ) £1 A
MeE A= i EENEZ " AT+
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P4y 5L it ] 4 e AR o v 39 0 s LR D R 2 T
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