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Table 1 Mean physicochemical indexes of surface soils

PR ALY B (g/em’) pH FKFE(em/em’)  HLFHEWS/em)  HHUIE (%)
KREHE 1~ KhfH 4 1.28+0.08 7.900.05 0.302+0.009 3.58+1.48 0.863+0.444
KREHL 5~ KhfH 7 1.33+0.03 8.55+0.06 0.289+0.013 5.58+2.80 0.617+0.490
KFEH 8 FIR A Hb 9 1.64+0.03 8.86+0.04 0.346+0.031 18.07+0.43 0.935+0.007
T2 BRHEMEMEENEYE
Table 2 Biomass of plant communities at various sampling sites
R o o o o o o e R
KFfEHs 1 KAEHL 2 KFEH 3 K FfHh 4 PR Kk 6 KEEMT  RFERS
(g/m’) Hi9
b
- 31.45£6.32  256.78£7035  720.14+290.37  740.78:115.95  564.89+99.66  902.08+195.81 32832 252.96+29.24 0
R ZJNEEN
e
L 5.60£2.61 30281239 277.16 385.38 117.26+10.21 108.73+39.84 9.08 24.46+3 .44 0
Gy
37.1548.93  287.07+82.74  997.31+290.37  1126.17+11595  682.19+109.87  1010.82+235.65 33740  277.43+32.68 0
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Table 3 Contents of boron in 6 layers of soils at 9 sampling sites

LR ) T L (mg/kg)

(cm) KA T CRAEHb2  CRFEHR3 CRFRHR4 CRFEHES  CRAfHhe  CRFEMLT  CRERHRS  CRARHRO
0~10 50.82 46.67 45.67 58.32 61.70 58.82 37.14 62.23 63.67
10~20 3472 38.20 40.24 4455 56.48 55.71 53.44 61.16 56.79
20~30 34.99 45.47 39.66 49.25 42.47 43.96 55.34 48.29 58.90
30~40 36.32 47.15 39.30 80.32 53.70 54.19 59.19 51.58 69.87
40~50 38.62 39.71 45.65 73.59 4538 68.70 42.92 56.53 75.18
50~60 36.09 41.72 42.78 57.95 4191 59.88 61.13 54.55 81.68

R4 ORFHMELTIEMNBEE
Table 4 Contents of aluminum in 6 layers of soils at 9 sampling sites
TR TR T LG (g/kg)

(cm) KAEHL1  CRARHR2  CRAFHR3 CREFMb4 CRFRHRS CRARHRe  CRARHMb7  CRAFHhS  RFRHLO
0~10 39.48 41.77 42.48 43.84 50.13 46.83 4323 50.71 45.89
10~20 44.50 4422 40.27 37.28 39.81 41.97 43.59 52.59 52.29
20~30 40.76 35.05 4031 50.29 46.96 4835 40.62 46.23 49.67
30~40 34.13 49.40 36.48 56.15 4261 47.84 51.79 45.58 4527
40~50 41.11 39.50 44.94 43.83 42.85 50.93 43.18 47.23 57.01
50~60 38.30 45.40 43.58 55.69 4337 4420 50.20 48.09 50.61

F5 EFXHFEHTIEIBFHIMMESERTRRAL
Table 5 Mean contents of boron and aluminum of soil profiles and
their variability indexes at 9 sampling sites
0l i

KEEH CPIMEEbaHEZE)  ARAN | CPIEsbaEE)  BRRY

S L (mg/kg) (%) J Lt (g/ke) (%)
PR (38.59+6.15)° 15.93 (39.71+3.44)° 8.66
PR (43.15+3.80)* 8.80 (42.56:+4.98)*° 11.70
PR (42.39+3.18)" 751 (41.34£3.01)® 7.27
KA 4 (60.66+13.83)" 22.80 (47.85+7.49)"" 15.65
RAFEHLS (50.27+8.19) 16.30 (44.2943.66)">" 8.27
KAEHL6 (56.71£8.06)" 14.22 46.69+3.18°0" 6.81
KAEHLT (51.53+9.49) 18.42 45.43+4.46"°" 9.82
KAEHL8 (55.72+£5.41)" 9.71 48.4142.72% 5.62
KAFEHL9 (67.68+9.68)" 14.31 (50.12+4.33)" 8.65

o FAEER A BT REARIR R ZFEp<<0.05K¥ EZERLE. N,
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Table 6 Mean contents of boron and aluminum of various soil layers and

their variability indexes at 9 sampling sites

i} e

(cm) CPAELhRER)  BRFH | CPHlsbREE) BRREH

J 5 L (mg/kg) (%) F L (g/kg) (%)
0~10 (53.78+9.16)° 17.02 (44.93+3.79)" 8.43
10~20 (49.03%9.66)" 19.70 (44.06+5.29)* 12.00
20~30 (46.48+7 46" 16.06 (44.25+5.24) 11.84
30~40 (54.62+13.92)° 25.48 (45.47+7.01)* 15.41
40~50 (54.14+14.77y 27.29 (45.62+5.43) 11.90
50~60 (53.08+14.16)" 26.67 (46.60+5.12) 10.98

x7 IEMAEIESTRINSE BVRSEMNHEXRE

Table 7 Correlation coefficients between boron and aluminum contents and

grain-size parameters and organic matter contents

W fEE FREGE BRSE PhREE GRS E
eny 1 0.647" 0.351" 0.380" -0.380" 0.762"
Eree 1 0.278' 0.282° -0.284" 0.473"
RkL A 1 0.932" -0.947" 0.395"
kL 1 -0.999" 0.409"
oL 1 -0.410”
BT 1

T RSy MR TRAE p<0.05 M p<0.01 /KF-_F B A2 n=54.
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Distributions Characteristics of Boron and Aluminum Contents
in Soils of Salt Marshes in the Yellow River Estuary

REN Peng"**, SUN Zhigao'"?, ZHAO Quansheng’, SUN Wenguang’, SUN Wanlong’

(1. Institute of Geograpy, Key Laboratory of Humid Subtropical Eco-geographical Process, Ministry of Education, Fujian Normal
University, Fuzhou 350007, Fujian, P.R.China; 2. College of Chemical Science and Engineering, Qingdao University,
Qingdao 266071, Shandong, P.R.China; 3. Key Laboratory of Coastal Zone Environmental Processes and Ecological Remediation,
Yantai Institute of Coastal Zone Research, Yantai 264003, Shandong, P.R.China)

Abstract: The distribution characteristics of boron and aluminum contents in the soils of salt marshes at 9 dif-
ferent vegetation communities, located in the salt marshes of the northern Yellow River estuary, were studied
on May 3-6, 2009. The average contents of boron was (51.85+11.52) mg/kg in the soils (0-60 cm depth),
which was significant higher than that of the soil background value (42 mg/kg) in China and the loess area
background value (45.1 mg/kg), but lower than that of Alluvial Plain of north China (56.2 mg/kg). The aver-
age content of aluminum was (45.15+5.31) g/kg in the study area, which was significant lower than that of
soil background value (66.55g/kg) in China, the Alluvial Plain of north China background value (63.95 g/kg)
and the loess area background value (57.55 g/kg). Although the horizontal distributions of boron and alumi-
num contents showed the differences in the soils, the distribution features of boron and aluminum from land to
sea were similar, and the variation were the medium variation or lower variation in horizontal direction. In ver-
tical direction, boron and aluminum contents changed fluctuant in the soils. The contents of boron and alumi-
num had significantly positive correlation or significantly correlation with the organic matter, clay and slit,
and significantly negative correlation with sand. The parent material determined the spatial distribution of bo-
ron and aluminum contents in the soils, soil organic matter and grain size were two major factors affecting
their spatial distribution, and vegetation types, tidal inundation, sediment moisture and salinity also showed

great influences on them.

Keywords: boron; aluminum; soil; salt marshes; the Yellow River estuary



