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Abstract: During the karst carbon sink process, the dissolution of limestone brings CO, which came from atmosphere
and soil to water to form HCO; ,it stimulates the growth of aquatic algae. In order to study the stability of karst car-
bon sink in the process of transforming inorganic carbon into organic carbon in aquatic algal photosynthesis. Nostoc
which were screened in karst areas are used as the study object, probes into utilization of Ca*" and HCO; in typical
karst water by algal photosynthesis in closed system,and the relationship between algal cell biomass change and the
utilization of Ca®* and HCO,; and as with the changes of pH and DO. The results showed that in the closed system
27.38% Ca’" was absorbed by Nostoc cells through photosynthesis,and 29.54 % Ca®" was precipitated through phys-

ical and chemical effects in the form of “Algae-CaCO;” complex and returned to the inorganic environment. In the
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process of algal photosynthesis, free CO, was used first,then HCO, in karst water was used as carbon source in the

closed system,and as with the using of HCO; ,the pH and DO correspondingly went up. At last in the closed system

65% HCO; in karst water was used by Nostoc through its photosynthesis,and 18.46% of which were precipitated

together with Ca’" in the form of extracellular CaCO,,81.54% are transformed into steady organic matter by algae

through its photosynthesis and then cycle in ecological system which shows net carbon sink effect.

Key words: Nostoc; photosynthesis; Ca’” ; CaCO, precipitation; HCO; ; net carbon sink effect
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Table 1 Chemical compositions of underground water in Zhaidi
it JE EC KA 23845 Chemical compositions of water (mg « L")
M Location pH  Teperature . .
ey (eSremD) K" Ca®’ Na* Mg*" HCO; NO, cr SO, *
JEJK Zhaidi  7.84 20.8 337 0.63 65.00 0.78 0.86 244.00 0 1.29 1.51
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B MR R SR OOR B & B S IR K B R R
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0K CaCO, PUTE MR ER 20 . D 20 0 A i1 388 A0 2 1 7K
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M .20 mL 28 Ak, B O E OB EDRE, BT
TE IR B SRR PO IR 3R . B R A MR E (281D
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A B.C.D B — i #F 47 A8 O B 88 I &, W 58 )5 &
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1.5 #iE a2

¥ H Microsoft Excel 2010, SPSS % 4 % % 32
HEAT AL BN 5r B . T AT Origing.5 8 1F4:

2 HERH4M

2.1 FERBEXNEBRKP Ca’TFA
Ca® ZEVFZ Y0 A= BT fE o0 R AL 2454

BLAr A6 S SRR £ R W 4540 00 K DL A P AR
Wi F B A A (4 (Kazmierezak et al., 1985;
Clarkson et al.,1980), H & 2 nl LLF H 785 A&
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I X5 40 i B 45 4 (Hanson , 1984) , K 3 i E
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THFEAR 3 B0 28 0 BRI B2 A
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CaCO, PUR 30 77 76 . FEAG L 26 b, A 1E
5Pk 2 8] £ 75 % V) Bk & (Borowitzka, 1980) , V%
TEES A A W o5 A 3R AE W A5 4k A2 7™ 1 00 80 %6, 1 #E 28
A W R T U S AL 1) R (Milliman, 1993) . 4%
BB A A B R R & AN CaCO, T
PE LKA R AESE A A HCO, I, 35 20 i 35 1 2>
i CaCO, UTIE X (Walker er al.,1982) ., &k
A5 ML Ah CaCOL B B BEAR-CaCO, " A 1K, 4 H
0.1 mol « L' HCI &b ¥ & B8 I & Bk B 40 L /5 L A 2k
A M 2 TR A OL I A
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ENPN Ca™ W BE CaCO, YL IE
Experimental Ca*" concentration Content of CaCO;,
days (d) (mg =+ L") Precipitation (mg)
0 65 0
1 64 0.2
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3 52 2
4 29 3.9
5 28 4.8
6 28 4.8
7 28 4.8
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1979), wnE 4.5 ATULE B FEH KRB, A&
BR¥E 5 K R H i B CO, 75 55 — K # k6 R, [H] i
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W 7 BB IR AR R P B S kO G VR
AT ER SRR AW I i S AW T . AR
KR B GR N 4.26 mg « L', A.B HF
TTEREAPH TRICAERAE. & 7 dOLRKEE
FRIG 4y AN 15.62 1 15.18 mg « L', %f 4 X
A 2 P i A SR R A B B ) R TR R R AR 4 R R ER B
B a3 B K I N IS T WA ] e A 5 B0 i R
BYEAN 2N
2.2.3 HCO; % ELHAHET X2 HEHMERPMK
T COMFER T BB BB EN EE LA K
R HCO, Nk IE#EATCEMEN . K 4 FK
5HRFRHIER CO, NI A KB G 0.123 mg Ik
A0, [ B HCO; M 4.0 mmol « L' HE & T [ 3
1.4 mmol « L', JHEZL%E (1997) #F 5% 3¢ W Bk R 15T il
(CA) & CCM(carbon concentrating mechanism)
B4 B 20 B 0 A2 3 Rubisco G&& 4F F Bk )2 b
HEEMRIE 1R 1E . K& DIC 21
HCO; X AEMEH T . CA A i HCO; M
CO, ¥4k . i Rubisco $& LA UEY . v 4E+F CO,
L2 AN W7 Hb 1) 40 B R LA T S A VE T . Wl 8 B/
o B A BR AR W SR, K AR HCOS R I
R A S N S 7/ = N | B B A N/ N
HCO; ihfi/ME. EE 4 KIF IR 3R & v s 2
JHL SOk, B D R 2 R TR A BR A 3 AR R
TR A0 MR 3 A BRSO A A IR HCO, T3
S0 240 e 250
2.3 SHENKRICELE

KR BHILG Ca® W E L HCO, W& JE 4 5
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Ca’ " WEEFI HCO; ¥ JEZ 435120 28 F1 1.4 mmol +
Lt s/ 20 9 4 0.0925 A1 0.26 mmol, Hd 435
A 0.048 mmol By Ca*" il HCO; LL CaCO, ULHE Y
T8 2 HE BT IR 71 2] T AL R 5 A ek 20 o 3 e 2O
HYERFAL ALY . HILETREC A ERE AT
K 27.38 %019 Ca® WU R . 29.54 %0 19 Ca® LY
Ah CaCO, JE X 5 H7 R 8] 2] JC AL 3 b5 I 4 #6 6 &
HCO; ¥ 53% 0 HCO; F Ak A L i ik A A
BRGETHITIEAGE 3,
®3 BREXERKF C2’T 5 HCOy FIRE
Table 3 Use amount of Ca*" and HCO;

in karst water by Nostoc

s AR ALY CaCO, ULIERE  FIH
,? Je Net reduction Organic matter CaCQO); precipitation Use ratio
YPE content (mmol) (mmol) content (mmol) (¢Z9)
Ca” 0.0925 0 0.048 27.38
HCO; 0.26 0.212 0.048 53

2.3.1 M KA AKX RGBILH N {E TR B
PR 2 5 i K b Cat \HCO, ) 5 2 vh il LA
B LEARME KR D, AW ERWESHTF
OEHE GRE K WIETBN T XN ERZ
il F B A F L BB Ca®" \HCO5 VR CO, Y
W, FEARBKAEESRGE D G I ERNY R
PR 382 A A R O R A T A R TR 2 DX
B A TR OGS B E TR A K
WG b X, P [ 24 (2001) PR BZE T 4045 i
TR KPR RNR R A K A AR A R G B BRI 34 0 AR
LXK COL BNEAE T FF X K R 4 28 R Ge i 11
R KA COALMKHE R #HAT 7. 48 Downing
S5 (1993) B 5E R WT L FE WA L B IR 5% A DT AT

WARAER . At B A, Bk R Eh 5170 T AR 2 1.6 X
10° km® , X i AL (0 - B B R AT 5 g -
em® e oat, D4t AL 6 g G AILBR 1 B Al
Al A 0.026 Gt g C» a', i 2= /0 70 %R THF K
K CO, 21000182 Gt g Ceal ,IIIAMBRICA N
0.077 Gt g C « a', Hp XF KA CO, i 7] 35 %
0.0532Gt g Cea', WIL. EABKEET RS
L B A R HIO i w00 Y TR BRI
232 BBEABRRGREERILES EEHBEKAEE
BRGH ., — I HE HCO, 8757 KR8k Ak ek
(4 A DT K B 22 1 TEHL B i Ak A e B A L B
35 o9 A — T T S B R LR S K TR
Ca®" MG i1 41 JL K 7 £ 7K A2 B 2R i 1S 7, DA
EERGHMMAE LR R EAHESRG T
FEEMATEH OGN ENERRE R AL RE IR
MHEAL, TEKEARBRGE PERE L CEEN S
VS AE FH 7= 0 R R DT AR 0 3 A A2 25 R G 1 W) I R
PER . R DR G800 £ B2 o S KA rh e 2R
oK A AE ) ) T35 0 AN 28 B

3 it

(DR BOCA AR — 5 1 38 i 40 M 0% Ok it
FHWRAEEh Ca® L 53 4 — Ty T e 2 A K R A g
g 7= A g Ah CaCOLTLVE , I WL #AR-CaCO, " &
T, SRR — i T AW E R AR HCOS
FULEW AT IR E R A KAEES RGP e
S LORE I (YN

(2) A BRBEXT BF PR & op To WL 19 1) 2 S
B SRR R PiEE CO. L8R5 F A K HCO,
AT AR . SEREXT KA S HCOS #F 51
AR ZR pH 1 DO HITHE .

(3 BIRBERERE K 12200 HCO; L Ca-
CO, T =M P UL JE I 3R [l 45 AL B8, 53 % HCO;
35 S WSO FE 7 Ak R A BILA) DT E A BIE R A S

ARG, WO NESRGRR M AER BEERET
BRI LA F B A KR HCO, )

Wk Ak D9 A LY i 7 P R AR EOR B . N i
G35 0 BE R ToHURR B I 5 A0 A HLAR . M RS 3t
ot Vel ) ok 2 A R I A 25 AR 8 L R B N e i A
SEZ 3
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