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CHANGES IN SOL UTION CHEM ISTRY OF EIGHT INORGANIC EL EMENTS IN
A MONSOON EVERGREEN BROAD-L EAVED FOREST IN DINGHUSHAN

OU YANG XueJdun ZHOU Guo-Yi HUANG Zhong-Liang~ CHU Guo-We L |Jiong and YIN Guang Cai
(Dinghushan Forest Research Station, South China Botanical Garden, Chinese Academy of Sciences, Zhaoging, Guangdong 526070, China)
Abgtract The monsion evergreen broad-leaved fores (MEBF) in Dinghushan Biogphere Reserve, Quang
dong Province, China, isconddered dimax forest vegetation in thisdimatic zone. Sudiesaof itsemlogicd pro-
ceses, indudng the hydrology and inorganic olution chemistry , are important for undersanding ecosysem
function and to direct exologicd redoration &fortsin this regon. Inorder to undergand the regonse of nutri-
ent cydesto environmentd impacts and characterize the nutrient dement cydesin this emosysem, water sanr
ples of predpitation, throughfdl , il water at 30 and 80 cm depth and runcff in M BB F were oollected weekly
and the concentrationsaf eight inorganic dements measured from February 2001 to March 2002. The dements
AP Mn?* | S% and Pb** were measured by ICP (ps 1000AT , USA) , C&* and Mg * were andyzed us
ing Atomic Absorption Sectrometer , and K* and Na™ were determined usng Fame Atomic Absrption Joec-
trometer. The resuts showed that the average concentration of AI** in throughfal (0.393 3 mg-L %) was
dightly higher than that in predpitation (0.329 mg-L " *). The average concentrations of AI** il lutions
were much higher than in predpitation and were albout 4. 7 times and 3. 8 times higher in il water oollected
at 30 cm depth and runoff , repectively. AlI** in runoff was derived primarily from il leeching. Average con-
centrationsof Mn** , K* and Mg * were lowest in predpitation and S** and C& * concentrations were lowest
in runoff. The average concentrationsof Mr?* , S°* |, K* , Mg? " and C&° " in throughfal were much higher
than in predipitation as a result of strong interactions with the tree canopy. The average concentration of Po?*
in predpitation was as high as 0.062 mg- L ~* , indicating ©me Pb** pollution, and it was about 5 times and
10 times higher than that in throughfdl and runoff , repectivdy. Thisindicated that the PY’* in predpitation
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ooud be largdy aborbed by the tree canopy and il. The average concentration of Na* graduelly increased as
it pased through the ecosystem from predipitation (0.320 2 mg-L ~ %) to throughfdl (0.524 7 mg-L %) , il
water at 30 cm (0.627 3 mg-L ") and 80 cm (0.639 1 mg: L %) depth and findly as rurcff (0.629 6
mg-L 1) . Codfidents of variation of the dementd concentrations in the dfferent solutions ranged from
51.1% and 236.7 %. The average concentrationsof those dementsin predipitation , throughfal , il water at
30 and 80 cm depth were higher during the dry season than during wet ssaon, but thar concentrations in
runoff during the dry ssason were lower than or dose to that during the wet ssaon. The dement Mg had the
highes dement-couple corrdation as conpared to al other dements. The grestest dement-cowple corrdations
were found in throughfdl. Corrdations among other dements were highly variable. The results show that de-
ment nutrient cydesin thisfores ecosysem are sable even though under environmenta stress.

Key words Sediment element , Concentration, Liquid phase, Correlation
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Table1 Mean concentrationsof severa sediment dementsin different water phases of monsoon evergreen broad-leaved forest ecosystem (mg-L ™ %)
Liquid phase (LP) Al%* Mn%* 2t pp%* Na* K* Mg?* Ca**
(PR) 0.329 0 0.0295 0.0045 0.062 0 0.320 2 0.507 8 0.109 8 0.8314
Precipitation (0.78) (0.05) (0.005) (0.068) (0.31) (0.68) (0.13) (0.82)
n=24 236.7 184.3 114.7 110.3 98.3 133.3 117.8 98.1
(TF) 0.393 3 0.2372 0.022 4 0.0125 0.524 7 6.663 6 0.809 6 3.2916
Throughfal (0. 40) (0.21) (0.036) (0.010) (0.34) (4.01) (0.83) (3.39)
n=23 101.8 88.7 162.4 81.5 64.4 105.1 102.0 103.0
30 cm (SW30) 1.588 4 0.2248 0.009 7 0.008 0 0.627 3 3.4324 0.644 9 2.0538
Soil water of 30 cm (1.00) (0.13) (0.006) (0.008) (0.44) (2.81) (0.51) (1.76)
in depth n=21 62.8 57.4 64.2 96.2 70.3 81.9 78.6 85.9
80 cm (SW80) 1.046 2 0.2136 0.0111 0.007 0 0.6391 3.7211 0.638 1 2.357 4
Soil water of 80 cm (1.23) (0.13) (0.008) (0.008) (0.38) (2.89) (0.52) (2.36)
in depth n=21 117.9 59.7 67.5 119.3 59.4 77.8 82.2 100.3
(R) 1.1720 0.072 3 0.004 3 0.006 2 0.629 6 0.570 8 0.435 0 0.567 3
Runoff (0.63) (0.04) (0.009) (0. 006) (0.46) (0.56) (0.22) (0.50)
n=43 54.0 56.3 210.3 112.3 73.0 97.5 51.1 88.0
n: Sample number , (%) SEin parenthess, CV marked by a bottom line
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Table 2 Corrdation ooeffiéent between concentration of sediment eement in different liquid phase
PR-TF sSvRao sF\;\?so PRR S-\II-VF30 s$v20 TFR SSWW%% SW30-R  SW80-R
Al 0.482°
Mn2* 0.65" 0.504 "
sr2t 0.59 °
Pb** 0.982""
Na* 0.591 " 0.655 " 0.802 "
K* 0.791 " 0.923 " 0.499 ° 0.930 0.627 0.503 "
Mg?* 0.819 0.493 " 0.712""  0.690 ~ 0.920 ” 0.465 " 0.652 "
cat 0.851 " 0.845 " 0.869 0.903
PR, TF, SW30, SW80, R: 1Se Tablel *: p<0.05 **: p<0.01
, 30 cm Mn?* (K*) 4.0 (M@®") 2.3 (ca")
Pb** Na* K* Mg®* cat , 3.2 (APT),
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Na* Ca®* Mg** , (Na*) ,1.8 (K'),1.9 (Mg*),2.5
K' Mg** , (ca’t)
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3 (mg-L°9Y

Tabe 3 Mean concentrations (mg-L ~%) in dry and wet ssasn and their ratio in different water phases of monsoon evergreen broadt leaved forest emosysem

Liquid phase (L P) AR Mn?* st Po** Na* K* Mg** ca*t
(D) 0.078 13 0.070 2 0.008 5 0.1039 0.659 7 0.877 4 0.2110 1.289 8
(PR) Dry ssan n=9 (1.2013) (0.0769) (0.0069) (0.1013) (0.2335 (1.0373) (0.1768) (1.1908)
(wW) 0.074 5 0.006 6 0.002 3 0.038 4 0.129 2 0.299 9 0.052 8 0.5735
Wet sean n=16 (0.0942) (0.0046) (0.0017) (0.0191) (0.1466) (0.1752) (0.0214) (0.3337)

/ DIW 10. 49 10. 62 3.73 2.7 5.11 2.93 4.00 2.25
(D) 0.643 2 0.362 1 0.0417 0.017 3 0.804 4 8.916 9 1.1056 4.949 6
(TP Dry ssaon n =10 (0.4720) (0.2355) (0.0495) (0.0105) (0.1849) (9. 490) (1.1204) (4.478 %)
(wW) 0.2011 0.148 9 0.007 5 0.008 8 0.309 5 4.930 3 0.5819 2.0157
Wet seaon n =13 (0.1870) (0.1419) (0.0060) (0.0085) (0.2633) (3.8573) (0.4234) (1.4078)

/|  DIW 3.20 2.36 5.53 1.97 2.60 1.81 1.90 2.46
30 cm (D) 1.466 4 0.2304 0.008 4 0.009 0 0.840 1 5.509 4 1.063 6 3.483 8
(Sw30) Dry ssan n=5 (1.1022) (0.1621) (0.0076) (0.0115) (0.5492) (5.3497) (0.9344) (3.3142)
(w) 1.626 5 0.2231 0.0101 0.007 7 0.560 8 2.783 4 0.5141 1.606 9
Wet sean n=16 (0.9977) (0.1234) (0.006 0) (0.0065) (0.3988) (1.0035) (0.1807) (0.5683)

/|  DIW 0.90 1.03 0.83 1.17 1.50 1.98 2.07 2.17
80 cm (D) 1.001 4 0.249 6 0.018 5 0.006 5 0.780 4 6.091 3 1.046 1 4.267 8
(Swa0) Dry ssan n=5 (0.7496) (0.1638) (0.0106) (0.0070) (0.4776) (5.3030) (0.9609) (4.37809)
(w) 1.060 2 0.202 4 0.008 7 0.004 2 0.594 9 2.980 4 0.510 6 1.760 3
Wet sean n=16 (1.3701) (0.1183) (0.0045) (0.0053) (0.3503) (1.0995) (0.2184) (0.8632)

/|  DIW 0.94 1.23 2.12 1.55 1.31 2.04 2.05 2.42
(D) 1.006 6 0.075 3 0.002 2 0.007 8 0.3833 0.572 6 0.379 6 0.358 3
(R) Dry ssaon n=24 (0.4626) (0.0480) (0.0039) (0.0051) (0.3488) (0.6887) (0.2492) (0.4239)
(w) 1.3810 0.068 6 0.007 0 0.006 0 0.940 5 0.568 6 0.505 1 0.8313
Wet sean n =19 (0.7611) (0.0300) (0.0126) (0.0104) (0.3935) (0.3409) (0.1630) (0.4685)

/|  DIW 0.73 1.10 0.32 1.29 0.41 1.01 0.75 0.43

PR, TF, SW30, SW80, R,LP, n: 1 See Table 1 SEin parenthess
A-S MnS Ca K CaMg Al
Na K Na Mg , Al
Po , ( ,2003) ,
Mg Pb & ,PbCa
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80 cm Po Al ( 3, Pb
80 cm MnCa S- K Pb ( ,2002)
80 cm PoNa Pb ,Pb Al Mn (
K 4) ,
4
4.1 Mn & K Mg Ca ,
Al (Drisooll et ,
al. , 1985)
, pH Al
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,1998 )
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,2000)

Pb

4.2

4
Table 4 Corrdation coefficient matrix of sediment eementsin liquid phases
(L P) Mn2+ Srz+ Pb2+ Na+ K+ M92+ Caz+
(PR) Al* 0.909 0.802 0.689 0.768
Mn2* 0.873 " 0.621"" 0.746 "~
2t 0.551 " 0.469 " 0.648
Pp2* 0.574 "
Na*
K* 0.534 " 0.872 "
Mg®* 0.682
(TP Al* 0.827 " 0.692 0.542 " 0.481 " 0.616 0.508
Mn2* 0.823 " 0.483° 0.581 " 0.776 0.768 0.761 "
2t 0.477° 0.691 0.913 0.691
Pb2+
Na* 0.504 " 0.514° 0.483°
K* 0.706 0.835 "
Mg®* 0.693 "
30 cm (SW30) Al%* 0.689 0.511°"
Mn2* 0.578 0.470 "
S|,2+
Pb2+
Na* 0.645 " 0.718 0.655
K* 0.944 " 0.876 ™"
Mg?* 0.928
80 cm (SW80) Al®* 0.738 " 0.451" 0.745 "
Mn2* 0.734 " 0.601 ™" 0.540 "
2t 0.444 " 0.643 " 0.701 "
Pb2+
Na* 0.501 " 0.646 ™ 0.581 ™"
K* 0.834 " 0.884 ™"
Mg?* 0.924
(R) AlY 0.381 " 0.293"
Mn2* 0.253 "
2t 0.365 "
Pp2* 0.371 "
Na* 0.964 ™ 0.977 "
K* 0.990 ™"
M92+
All samples AlY 0.461 " 0.177 " 0.242""
Mn2* 0.683 " 0.279 0.189 ° 0.700 ™"
2t 0.215 " 0.643 "
Pb2+
Na* 0.905 ™ 0.953 ™"
K* 0.960 ™" 0.283 "
M92+
PR, TF, SW30, SW80, R, LP: 1Se Tablel *: p<0.05 **: p<0.01
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