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Abstract: Dissolved silicon (DSi) in natural waters plays important roles in sustaining continent, riverine and ocean
ecosystems. It is a necessary nutrient for the growth and reproduction of aquatic plants and phytoplankton, especially
diatoms. The composition of dissolved silicon in river systems is complex and depends on physical, chemical, and biological
processes that occur in drainage basins and rivers. In this study, a typical karst watershed located in Guizhou Province,
Southwest China was selected as the study area to reveal the characteristics of DSi transport and discuss seriously
environmental effects on the variation of DSi concentration. The objects of this research were to monitor the dynamic
characteristics of dissolved silicon in wet deposition, rainfall-runoff processes and baseflow process in the dry and wet
seasons during the whole year and to discuss about serious environmental effects on the variation of DSi concentration.

Results showed that (1) The greater the rainfall, the smaller the DSi concentration during the wet deposition. DSi

EL£WE . BER A AR L4 H (41922003,41871080,41977072)
¥ fE B #9:2020-12-08; [ & H hR B 87 . 2021-08-04
# MIRVEH Corresponding author.E-mail ; gaoyang@ igsnrr.ac.cn

http ://www.ecologica.cn



9682 JAE = 41 4

concentration in the wet season was higher than that in the dry season. DSi concentration and discharge in surface water were
more easily responded by rainfall-runoff process than in groundwater. (2) The deposition flux and export flux of DSi showed
evident differences in the wet and dry seasons. DSi deposition flux in the wet season accounted for 69.5% , and export load
of surface water and groundwater accounted for 98.1% and 51.4% of the whole year, respectively. (3) The study area had a
slow weathering rate of silicate minerals which was mainly controlled by carbonates and evaporite rates. DSi concentration
was significantly affected by man-made reservoir as the results showed that the DSi concentration dropped by 29% and 70%
in the dry and wet seasons, respectively. The study is conducive to a more comprehensive understanding of the silicon
biogeochemical cycle in terrestrial ecosystems. In future studies, long-term studies on the effects of agricultural activities
and land use patterns on the supply of nutrients in the watershed are needed to predict the change of phytoplankton
community with the dynamic change of DSi concentration from a long-term perspective. In addition to DSi monitoring, BSi
monitoring should be added to further study the silicon cycling process and related environmental effects in terrestrial

ecosystems.

Key Words: karst watershed; dissolved silicon; dry and wet seasons; rock weathering; dissolved silicon flux
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Fig.1 The location of Puding in Guizhou and the sampling points in Houzhai River Basin.
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Fig.2 Variation of dissolved silicon ( DSi) concentration and rainfall in wet deposition
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Fig.3 Monthly variation of DSi concentration in Houzhai River Basin
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Fig.4 Variation of DSi concentration in surface water under rainfall-runoff process
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Fig.5 Variation of DSi concentration in groundwater under rainfall-runoff process

W HERRZE & A WAL RIS R, DSi/ (Na™* +K*) 59 FUAE AT LA N BE R 5 RUAL FR BE 22 AR IR 5 X AE 2 (1—4
HA)DSi/(Na* " +K") B LA Z N 1.07, 2= DSi/(Na™ +K*) Ky 1.56, 2 (9—12 A) N 0.58, A5
DSi/(Na™* +K") A FL(E A, 2 He (< 1 B a2 Sk ik R 3k KUk RSS2 S 2 e i 3 LA A
R, 850 28 S R S K A i DSi ¥ EE (72426 ) umol /L B RAR T2 BRIV DSi 75 4 (133.02 pmol/L) A
SBRWIA KK BE DSI R (122,13 pmol/L) 22 257

0 100
& BF
* W 25
o Bz 75
&
50
0.75 025 75
1.00 0 100
0 0.25 0.50 0.75 1.00 0 25 50 75 100
K+ Na* SO +CI°

Ee R MEXBTREMREKEKLEREF REF=ASHE

Fig.6 The Ternary diagram of cationic and anion in the dry and wet seasons in Houzhai river basin
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DSi Ve i B 5 7K P T RRUE 0 B A B i a0, B0 R K 45t B s D BG K S 380 AR IR T DSt YR T B
B S, R T K TR, R R A A VR RN A KR 52 W SOR ) DS s8R i ) e R RR A I
ZMETR, DSI A ARG, KA B I B T DSI AR K R A R B S ECR IS A DSi e
B R R, T SRR e AR BRER 55 7 A 32 S RO TN, /KA DIC W P IE 5 F DSi W, 5 DSi e 2
FERAR KA EEREIN T, fERWELE T, W DSI W 25 SRk mEdE 2R KAz 2 IR, B8 BEvR 450 &
AR, T RE SRR AT HR A 3R O I R M e A 7 B T B 2 B i T A el I Ui A A T 1) AR AL
7O G R K TR, X TSR AR R A R A I A 1] R T okl 9% 2 K = R O =G R e R
WAFST , AR I28 ) 1 B R T I A P B VA B DS AR LS MR s . FEASKR 5T, Bk DS 4b,
IR IEINNT BSi A4 W e i — 20 i i i A 25 2R G0 B R B A AR A S B IR BE RN,
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4 Zig

(1) R 22 RS A w5 TR i s DSi MR D RA v 32 A8 Ak 55 B R AR AL AT B DI G 2R, /NRR DS - 349K B
49 0.78 mg/L, 2 W DSi XK 0.34 mg/L, T DSi WAL I 2245 8 , 21, U HA R R A 2 vt
kA Ve R R 2, I AR SR K R R 7K 28 i B 3 3 DS MR BEE TS R . DI, b ROK AR TR
5 e DSi AR X AR YA Ao R A e 1 B b T K B

(2) JE ZEW ek DSi TR £ A i i R R R 5 M S 25 . 2017 4E44F DS YR Y 4.52 kg/
hm? , DSi JEITRE {4 36.45 va, WZE DSi WUTRE T Ml 25.32 ¢ 241 69.5% ., FII i DSi fi it 1 fif 32
P T AR AV IR B R0 B 2 HhF K I o 48.75 va (A AER AT Y 98.1% , Hb R K R 2= H i
83.15 vVa di &4kt AATIY 51.4%

(3) JE ZE MR KA R TR R -5 7 | 27 B IR ER A AR R A TSk R ik A Wb FE A s A
ICHI R B i 5 ZE MR K A b DST Mk (72426) pmol/L B AKX T2 BRI DSi £ (133.02 wmol/
L) o Wi DSi W EZ AN KEZ W &, B2 (1—4 7)) HE TR 29.0% FiZ= T % 70.9% , R EZE T,
DSi e B 22 R EOKR  BEHER 4510 2y R A U3 51 R K Bl R,
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