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Abstract: [ Objective ] The abundant phytoliths in the forest ecosystem can seal part of the organic carbon in the soil, thus
forming a stable carbon pool, which plays an important role in maintaining global carbon balance. [ Method ] Four different types
of subtropical woodlots, i.e. bamboo forest, broad-leaved forest, coniferous forest and coniferous- and broad-leaved mixed forest,
in the Jinyun Mountain of Chongqing were selected as research objects in this study. Distribution of soil phytolith and phytolith
carbon in the 0~20, 20~40, 40~60 and 60~100 cm soil layers under the forests was studied. [ Result] Results show that the
soil profile (0~100 cm) under the bamboo forest was the highest in content and reserves of organic carbon, content and reserves
of phytolith and content and reserves of phytolith carbon. Both organic carbon and phytolith carbon tended to concentrate in the

topsoil layer (0~20 cm) in all the four types of forest soils and declined in content with soil depth. In terms of average content of
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soil phytolith-occluded organic carbon in the 0~ 100 cm soil profile, the four forest soils exhibites an order of bamboo forest
(1.96 g'kg™) > coniferous and broad-leaved mixed forest (0.52 g-kg™') >coniferous forest (0.33 g-kg™') > broad-leaved forest
(0.28 g-kg’l) ; the soil phytolith and the phytolith-occluded organic carbon in the bamboo forest were the highest, and
significantly higher than their respective ones in the other three forests (P<0.05) , and the lowest in the broad-leaved forest.
Phytolith carbon showed a trend of surface enrichment in all the four forests. Correlation analysis found that phytolith was
significantly and closely related to phytolith-occluded organic carbon (P<0.01) , but significantly and negatively related to
organic carbon in phytoliths (P<0.05) . [ Conclusion ] Among the four forest types of forests in the Jinyun Mountain, bamboo

forests are the highest in content and storage of soil organic carbon, phytolith, phytolith-occluded organic carbon, and hence a

good carbon-rich forest type.

Key words: Different stand types; Organic carbon; Phytolith; Phytolith-occluded organic carbon
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>10CAEFRIR 4 272°C, FHXTWREE 87%. 4% = LA B
R, MK EE, K249 B, 966 B, 1915 Fl,
RIS UL SCHR[24]. Hob, BRERAR BERE
TRACHR, HEakE AR . HEARMRAAT AR A0 301 R 2
280, 4299, 2 507, 59 Fl 734 hm*, A[EAAY I
P 15 B T M R K (844 ~873 m ) >4 MR Ak
(654~684 m ) >k ( 580~590 m ) >EF -k ( 428~
461 m ), AN[RIBRSN T (14 - R Ay 1 R b o 20
1.2 #Hm*EE

e PR AUET X 45 2 Ll TR AS AR L A
G BRI IR B 4 o L 750 ) STV RS R AR 2K A Ay T
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XREMLBEE 3 A RAE R, 1 50R 1 SR 2 s
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s —%, FRET 2017 4F 3 H R4, T RIRME
T, FESIEAMGEILE 1. 0~20 cm + )21 14
FEAHIE R L 2, BFFEIX FTAE L B R A
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1.3 MEHZX
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e Parr SRR A TE MR, 5 R
AR A PR LS, ST R EmR L.
P R A e U S 1 D 7 W A 2 U LR v o lok
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Table 1 Basic information of the sampling point

Y AL Y 1n) AR B2 TR 2R 4
Forest type Origin Aspect Canopy density Elevation /m Longitude Latitude
Bt R SR KK (k]
0.9 654~684 106°23'54.4"~106°23'54.8"E 29°50'32.0"~29°50'32.5"N
Broadleaf mixed forest Natural = Northwest
Pk KIK (k]
0.85 580~590 106°23'14.8"~106°23'15.9"E 29°49'43.7"~29°49'44.2"N
Bamboo forest Natural ~ Northwest
Bk KIK (k]
0.8 428~461 106°23'21.9"~106°23'27.6"E 29°49'37.7"~29°49'37.9"N
Coniferous forest Natural ~ Northwest
li#] it Ak NS [iiE]a
0.9 844~873 106°23'49.9"~106°23'50.7"E  29°49'52.4"~29°49'54.3"N
Broad-leaved forest Natural ~ Northwest

RS
IR AR b A TR AR bRt i R AR,

1.4

MRS R (g kg!) =HEAFRE (g) /
+3EFE (kg) (1)

RRE AT LR & it (grkg™!) =HEREARRR & (g) /
MRS & (kg) (2)

FHERRE AR AR (gkg ) =AHEEABT R (g) /
THERE (kg) (3)
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& (gkg!)

AR50 0 BUHE e 153 A SR I E R SPSS
23.0 Fll Excel 2010 #fFi#47. AR50 BT A 45 500 3
WHEENFEME, RGN EWR 2L (LSD) i
1105 25081, BEHEAKFEHR 0.05,

21 ARMS TLEEAERMENBRSE

4 FpARy + 8 0~20 cm )2 A9 - FEREAL PR AN
F2 R, 4PN T RIS RICAIR M, +3E pH
LR 4.02~4.37, KRG B2 S
(P>0.05); Pbk 435 4 E NG 2 V- 34 & 1 X R
B, N 1.90 gkg ' Fl 206.9 mg-kg ™!, FiARRZ,
I 535 = T A 2 FhbRSy 5 4 FhARST 09 HIE 2T
K&y 0.10~0.23 gkg', ARBEEY&EN
1.41~9.76 mg-kg ', it nf Ak 4 3 o2 5
e, PR SRR 4 Rk
SR 2 A B R R ) E Y 13.36~

z2 0~20cm tELIEERBHLER

Table 2 Basic soil physiochemical properties of the 0~20 c¢m soil layers
o X Exil A AR T BE
oy Total Total Total Hydrolytic Available Available Buck Ry2s
Forest type ot nitrogen  phosphorus  potassium nitrogen phosphorus  potassium density 1%
/(gkg?) /(gkg?) /(gkg"') /(mgkg') /(mgkg') /(gkg') /(gkg")
EFRMR MY 43740.02 0.64+0.00  0.1330.00  21.60+0.61  52.56+1.67  1.41£0.00  0.06£0.00  127+0.01  72.87+5.71
ik 4.18+£0.02 1.90+0.06 0.15+0.01 24.97+1.03 206.88+2.68 9.76+0.46  0.08+0.01  1.02+£0.02  77.56+5.65
B 4.02£0.02 0.67£0.00 0.10+£0.01  13.36+£2.26 36.82+0.67  1.69+0.19  0.03+0.00  1.53+£0.27  51.63+£9.42
FE AR 4.12£0.03  1.73+£0.00 0.23+0.02  18.71£2.26 157.67+0.33  5.45+0.05  0.05+0.00  1.10+£0.03  52.20+19.88

2 Roos HAEJE A HHE 0.25 mm AYZK R PE A B 1455 1 . Note: Ry.s stands for content of water stable aggregates of 0.25 mm in the soil
layer. @D Broadleaf mixed forest, @ Bamboo forest, (3 Coniferous forest, @ Broad-leaved forest.
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24.97 g'kg'. 0.03~0.08 mgkg ™!, HrrARAY 44
FR RN (7 34 & e B e s 4 FPARS> 0~20 em 1
JEHEREER N 1.02~1.53 gkg', Hosmi
K, EHRAMIRSEMIK Z , Vibkiss s 78 4 Fdksor,
VbR HEK Fa b A R AR & & (Roos ) BRI MK
(77.56 %), 435l KRR RS AR | B bR i bR
1 1.06 £%. 1.50 f%5. 1.49 5,

ANFEMRGY T LG WLk & s R, A
— M T BN R 2 2Z A A ALK A TR
M. wiE 2 frR, 76 0~100 cm +J2 9, Akt
A PR R & Rl (1675 gkg '), 2010
WE A LT R VR A ORI AR 1.35 %L 2.05
£ . 2,70 A%, 25 55 B m AT AR R AR 2

]I JC W] W 22 v, AT AR DS 2 BlobRAr Z A
EESME (P<0.05), BEH HHRERN M, ANFH
RO L HEAT HURR 5 BB b 2 S R T 2
MyRa#, Hob, BRER AR 25 2 8 HLAKk Z (8]
ZRABEIN, LMD AP E 0~
20em +E2EHA BN EERSL . 0~20 cm, 5%
WRARAH LG, AR R BB B ) 2 AR
BT 19.21 g'kg ' R 14.19 g'kg ' 7E 20~40 cm 1
B, HHEAPRA T 5.38~18.89 gkg ', 1Tk
3% = TR IR S AR £ AR (P<0.05 ). 40~
60 cm 1 60~100 cm +)Z2H, £&Hk5 T LA HL
PRI, bk s, BRI SSMRE AR, FLAT
HOEIGH I 3.84 1%,

ERI o N FITAMIRZEM Broadleaf mixed forest
a
30l T O 1k Bamboo forest
Tﬁ) 1 [=EARLYN Coniferous forest
% 25+ ABa BRI Broad-leaved forest
=€ | Gl E Ab
&8 20t o |
=2 il
F@ §° 15+ ABb
B =
H E 10
o
3
= st
Q
20~40 40~60 60~100
+J2Soil layer/cm

e B RE FREFOR H50A MLk & B AE R — L2 AR RIS R0 22 7 (P<0.05), /NE FRERIR +50F HLAR & B 7E R — Ak
S TR 4 2 0 22 54 ( P<0.05 ). T [A] , Note : Different capital letters indicate significant difference between the forests in content of soil

organic carbon in the same soil layer at 0.05 level. Different lowercase letters indicate significant difference in content of soil organic carbon
between soil layers in the same forest at 0.05 level. The same as below.

B2 ARG T e pLa & i

Fig. 2 Content of soil organic carbon relative to forest type
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(P<0.05) JLAx 3 FiMsrZmIfE & 220, 16
BT, AR A A R s, BB
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EEEERAG, N 4138 gkg'; WiEF MRS, £
AR FI R AR L 0~20 cm )2 SRR, HiE
f THA A )E 4 AR, B R SRR
R - AT AR 5 o Bt TR BE IR T s /b
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MRS RS R ARTC 3 22 S0, PTdk S HiAy 2 Fh
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[T R EZES (P<0.05), 20~40 cm, % MR
SEHR (5320 gkg ). FEMEAR (49.27 gkg!) BERT
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3 = T AT MO E AR #E 60~100 em )2 H, 4
3 e NN Y 7 NN A L 7 N 7 S R T e =
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MK S R LIE W, # 0~100 cm 29, F

R REMAR & 5 AT AR (1.96 gkg!) >TSS
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FAEH T 0~20 cm )2 MRS E T 40~
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FEFPAR Y LA R BRE 0~100 cm £+ )22 Jd]
Bk EZER (P>0.05),
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Fig. 3 Content of soil phytolith relative to forest type
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Fig. 4 Content of organic carbon in soil phytoliths relative to forest type
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Fig. 5 Content of soil phytOC relative to forest type
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W R A LG R A (E 3), 0~
100 em +HEA HLER it i R BN ATAR (172,79 thm ™)
>0 oAk (13416 thm? ) >4 B MR &2 Ak
(95.51 thm?) > HAK (95.10 thm? ), HA/TAk
1 T R R A ORET AR (P<0.05), 435Il R
T 77.28 thm 2l 77.69 thm™2; T F& H-FRFIEE R I
TRAEHR . EFmEpRZ [0 TG B 8 25 5 ( P>0.05 ).

fE 0~100 cm + 2, R[FEMST 3 AR A 1K
WAk R N ATAR (23.45 thm?) >4F MRS
R (8.19 thm™) >£FrFAK (5.35 thm™) >R M Ak
(3.13 thm > ) H A bR 3 Pk Ak A fith it 5 o
FHA 3 FARAIEA (P<0.05), 5105 HRAS
L BRI AREY 2.86 15 4.38 151 7.49 175,
(105 L vl NN 7 e o N B Y o 7 el 1 P
HAEE (P>0.05),

R3 TREAS T LIRANRMEREKARIESE

Table 3  Storages of soil organic carbon and phytOC relative to forest type

Mo T B Ak B

Forest type

Soil organic carbon storage/ ( t-hm?)

b A R AR ik

Soil phytOC storage/ ( thm™?)

£ R MR 22 MK Broadleaf mixed forest
1 #k Bamboo forest
£t Ak Coniferous forest
& Ik Broad-leaved forest

95.51+13.88b
172.79425.78a
95.10+£21.08b

134.16+29.29ab

8.19+0.80b
23.45+12.45a

5.35+4.07b

3.13+1.47b

3 3 ®

3.1 AE#HSI LEENRSEFM
ALY i 55 JBE e i AR 2 e e
BUBK &5 &, A 5 AR it 1 A LA 1 £ 2RI,
TR PR S RS2 B A PR X S
JBE 11 5 M) (20 J) AR 2 POV o % 4% 1 3 AR G
£ L NN o a7 NN Y NI B2 7 UK i
PEATAHT, REPTAR (3.09 thm ) K F 4T R 58 bR

(2.51 thm?) FIHLEREHAR (1.79 thm?), ABFFE
R R, 0~20 em 12 A PR S EATRER B
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R R KL EMERAERES, R
AR 1 R R 75 B AR S T LASE Bkt 3 A 1L
B, MR R E A DU R A, 4
bR A BB P et A AR R S A ) W o 2 —
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Content of soil organic carbon/(g-kg ™)
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Content of soil phytOC/(g-kg™)
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Fig. 6 Correlation between phytOC and organic carbon in content
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