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Study on Carbon Storage of Kandelia candel( Linn.) and Aegiceras corniculatum (L) under Doubling CO, Mole Fraction
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Abstract
Kandelia candel and Aegiceras corniculatum in Dongzhai Port of Hainan were selected as the laboratory research objects.The method of “open
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[ Objective ] To explore the effect of doubled CO, mole fraction on mangrove carbon storage.[ Method ] The dominant tree species

box top” was adopted to simulate the CO, mole fraction of 350 wmol/mol and 700 pwmol/mol environmental conditons,and to observe the car-
bon storage changes of Kandelia candel and Aegiceras corniculatum.Then the carbon storage equation was constructed to predict the carbon stor-
age of Kandelia candel and Aegiceras corniculata under the condition of doubling the CO, mole fraction. [ Result ] The results showed that in
short-term experiments, as the CO, mole fraction increases, the biomass and carbon storage of Kandelia candel as well as Aegiceras increased
significantly. Under the condition of doubled CO, mole fraction,the carbon storage of Kandelia candel and Aegiceras corniculata were respectively
290.85 g/m*,211.80 g/m’ , the carbon storage of Kandelia candel root>stem>leaf the carbon storage of Aegiceras corniculatum leaf>root>stem.
The carbon storage equation constructed by standard strain and quantitative model presents a better fitting degree , which can be widely used in
the estimation of carbon storage of Kandelia candel and Aegiceras corniculata Substituting the measured height and diameter at breast height of
Kandelia sylvestris and Aegiceras corniculata into the constructed carbon storage equation it was estimated that the carbon storages of Kandelia
candel and Aegiceras corniculata at a CO, mole fraction of 700 pwmol/mol were 96.61 t/hm*,63.22 t/hm’.[ Conclusion ] The mangrove plants
Kandelia candel and Aegiceras corniculata have a stronger carbon sequestration potential under high CO, mole fraction.The results can be used
as reference in the management of mangroves and greenhouse gas emissions in an environment where the CO, mole fraction continues to rise.
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Fig.1 The OTC experiment installing
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Fig.2 The test group number
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Table 1 Stem height and base diameter of Kandelia candel and Aegiceras corniculatum under CO, molar fraction doubling

ZX15 Stem height // cm

3£4% Base diameter//cm

TR PN

Tree species Days //d 350 pwmol/mol 700 pmol/mol 350 pmol/mol 700 pmol/mol

kil Kandelia candel 0 32.7+0.50 a 32.8+0.50 a 0.55+0.10 a 0.55+£0.10 a
120 39.5+0.80 b 40.3+0.92 a 0.71+0.04 b 0.74+0.02 b

HAZERT Aegiceras corniculatum 0 28.2+0.20 a 28.0+0.20 a 0.52+0.04 a 0.54+0.04 a
120 36.6+0.60 b 38.0+0.50 b 0.66+0.05 b 0.70+0.05 b

T : [AFAFING FREFR R BRI AR 0.05 7KF 28 5 i 3

Note ; Different lowercases in the same column indicate significant difference between treatments at 0.05 level

£ 120 d CO, BEIR B BRI b Boih AR AR 25
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¥k 350 wmol/mol B, FLAK i 4 ~F- ¥y 1% it i THR AL,
WIS &40 50.22% 45.49% , i — % 2R AR 2 (P>
0.05) ;CO, JEEIR 734 700 wmol/mol I , Bk it -1 14 ik 75
ATFHAAERS , ST 35900 & 53 5k 51.37% F11 59.49% , — 5 7] 2
SEARE(P>0.05)
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Table 2 The carbon content of Kandelia candel and Aegiceras cornicu-

latum in different CO, mole fraction %
?ﬂjj species f g?n 350 pmol/mol 700 pmol/mol
Bkt R 50.17+3.08 d 52.01+4.12 d
Kandelia candel 2% 50.31+4.46 ¢ 51.33+£3.25 cd
H 50.17+2.96 a 50.76+3.79 ab
1y 50.22+3.88 b 51.37+3.67 b
Hil AL R 45.95+4.12 ¢ 50.11+3.32 ¢
Aegiceras E3 44.57+4.32 d 51.15+4.12 d
corniculatum H 45.96+3.12 a 50.22+3.42 ab
1y 45.49+4.12 b 59.49+4.22 b

T FIUR RIS 7R e B 0.05 KT 2 B
Note : Different lowercases in the same column indicate significant differ-
ence between treatments at 0.05 level
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Table 3 Biomass and carbon storage of Kandelia candel and Aegiceras corniculatum under CO, molar fraction doubling

350 pmol/mol

700 pmol/mol

el W GRUE Wit A GRUE Wit A
Tree species Organ Biomass Carbon storage Percentage Biomass Carbon storage Percentage
g g/m’ % g g/m’ %

FkFii Kandelia candel i 14.07+0.03 a 105.600.56 a 42.56 16.87+0.02 a 126.45+0.33 b 43.50
2% 7.80+0.12 a 58.50=0.13 a 23.58 8.40+0.13 b 63.00£0.23 a 21.67
it 11.20+0.22 ab 84.01+0.33 ab 33.86 13.50+0.20 ab 101.25+0.11 b 34.83

' bk 33.07+0.11 a 248.110.12 a 100 38.77+0.13 a 290.70+0.31 a 100
j‘gﬁ“}“eg‘“m COmen 4 7.96+0.21 a 59.70+0.13 b 30.01 8.53+0.23 a 64.05+0.12 b 30.24
2% 7.59+0.12 b 57.00£0.22 a 28.66 8.30+0.12 b 62.25+0.11 b 29.39
nt 10.95+0.22 ab 82.20+0.14 b 41.33 11.41+0.11 ¢ 85.50+0.12 a 40.37

bk 26.50+0.12 a 198.90+0.26 a 100 28.24+0.12 a 211.80+0.12 ab 100

VE : RIS NG PR FR AL BERIAE 0.05 /K28 53 . 2%

Note ; Different lowercase in the same column indicate significant difference between treatments at 0.05 level
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Table 4 Carbon storage equation parameters of Kandelia candel and Aegiceras corniculatum under the doubling of CO, mole fraction

- €O, /5 CIEyEEES
Tree species IRTE Type of Regression a b ¢ R SSe MSe F
P umol/mol Equation
#kiili Kandelia candel 700 Y=a+bX, +cX, 8.15 0.20 0.15 0.97 0.06 0.00 415.26
' ' 350 -3.22 0.47 0.30 0.91 0.18 0.00 143.26
Eﬁm Aegiceras cornicu- 700 4.10 0.23 0.58 0.96 0.04 0.00 412.32
350 -4.15 0.42 0.64 0.92 0.17 0.00 153.21

(:F [ﬁwﬂjﬁi'-l—‘ aX1 j‘j H;Xz 7‘7 DZH;Y% CEH: HY \b \C ﬂ»jfjﬁtf‘k%‘;#{

Note:In the regression equation, X, is H;X, is D*H;Y is C,,,. st 3@, 0 ¢ are coefficionts to be calulated

24 CO, ERSEEFBTHM MEMKBEERE HT
TESEHIBELL CO, JEE IR I B 3G ME L HK o S el 2 05
B AN AR 55 R A S HUBK I R AEAR £ CO, 8
RGBT ettt AT F000 , 25 5 LR 5. XA B A ik
ittt ph SRR I RE T D U A, 25 5 T v 480 20 b 9 0 A

) o Quickbird 32 8% K4 M 1%, 15 2 AR 4 52 Br 9 A= KOk
B, 38 AT MK AR LA 255 R A fg B R, TR
753 700 wmol/mol CO, P85 45 14 T Bk in Bk 7% B il &
96.61 t/hm” , HilfE M HEVETRAE &~ 63.22 t/hm’,
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Table 5 Carbon storage of Kandelia candel and Aegiceras corniculatum under the doubling of molar fraction of CO,

- o iz W MEE MUY WD W BRI
T . h . ht Base diameter Density Relative Relative Relative Important Estimated carbon
ree species frfn cm #/m’ abundance frequency coverage value reserves //t/hm’
#kifi Kandelia candel 3.99+0.25 8.11£0.35 1.15+0.15 81.42 50.00 53.66 61.70 96.61+2.13
HAZERS Aegiceras corniculatum — 1.47+0.15 5.50+0.75 4.34+1.15 67.64 21.88 68.26 52.59 63.22+1.69
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