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AE IR EHARRK- T IERGEEEFRETHE

T ERE XRXET OB A ZEWT
WA 2= IR BT SR 2E B, WL 3113005 *WiVTLAMIR WIS B 25 R G 06 21 5 [ e Jsi HE 22 S SE R =, i
VLI Z¢ 311300)

W E A GBCPE TR B D R FE KA AR TR EEA R
AE A EAR 8 AR KA R EH e FE UK O0~10 1 10~30 ecm £ B LI, BT
KHMERBAFOMER, AXAREZNEHER TR EERENA ., 4 F T HE KM
kAot BIE A 0~10 em £ Z P AR KRR A E 2 U R A Ak (230.24,229.17,20.87
g+ kg ) B, BAAM(30.55,37.37.3.38 g - kg™ ) &K, 10~30 cm + B N DL F K AR (18.54
g kg ) EE,EMM(2.90 g - kg ) K. AH RGP HEARARESEND 54 E
(377.66 g - kg ") K &, H M (46.83 ¢ - kg™ ) AKX, B & rE U Z AR AR (218.23 g - kg™ ) &
[ ﬂéﬁaﬁ:m 66 g - kg™ ) T K, T 0~10 F2 10~30 em + 2 £3E LT 54 B A (23.84,
24.90g ke ) E,EEAM(3.89.3.93 ¢ kg ) FIM. 5 0~10 em K B LA, AN F N
G REMAR BN R S EEEAR EEATEARE T EERKEELAN TR
97.4% 94.9% .90.9% .88.9% .95.9% 93.7% 93.3% %1 63.7%.F& N Ak . & & thfn B 5 4 B bk
%ﬁ&%%@%i*?%ﬂ%%ﬁﬂmﬁﬁ%%M%fﬁ@#%%%%%&%z@%i%
ZR 8 MAMNLA L EHERRGENEERTH AR, KA RERT A EDE
HELENIRFELREN.

KEW AR, MEERR; TR B R

Evolution pattern of phytolith-occluded carbon in typical forest-soil ecosystems in tropics and
subtropics, China. HE Shan-qiong', HUANG Zhang-ting', WU Jia-sen'>, YANG Jie', JIANG
Pei-kun'" (' School of Environmental and Resource Sciences, Zhejiang A&F University, Lin’ an
311300, Zhejiang, China; >Zhejiang Province Key Laboratory of Carbon Cycling in Forest Ecosys-
tems and Carbon Sequestration , Zhejiang Agriculture and Forestry University, Lin’ an 311300, Zhe-
Jiang , China).

Abstract; Samples of fresh leaves and leaf litter, as well as soils taken from 0—10 and 10-30 cm
layers, were collected in four types of typical forest ecosystems both in subtropical ( Phyllostachys
pubescens , Pinus massoniana, Cycloba lanopsisglauca, and Cunninghamia lanceolata stands) and
in tropical climates ( Vatica mangachapot, Musa basjoo, Heveabrasiliensis, and Acacia mangium
stands) for measurement of PhytOC ( phytolith-occluded organic carbon) contents. The phytoliths in
both leaves and soil samples were extracted by a microwave digestion method and their PhytOC con-
tents were determined by alkali dissolution-spectrophotometry method. It was found that, among the
four types of subtropical forests, the PhytOC contents of leaves, litter and 0-10 ¢m soil layer were
the highest in P. massoniana stand (230.24, 229.17 and 20.87 g - kg™'), the lowest in P. pu-
bescens stand (30.55, 37.37, and 3.38 g + kg™ ), and the PhytOC content of the 10-30 cm soil
layer was the highest in C. glauca stand (18.54 g - kg™'), and the lowest in P. pubescens stand
(2.90 g - kg™"). For the four tropical forests, A. mangium stand (377.66 g + kg™') and V. man-
gachapoi stand (46.83 g + kg™') , respectively, deposited the highest and lowest contents of Phy-
tOC in the leaves, while the highest and lowest contents of PhytOC in the litter were observed in H.
brasiliensis stand (218.23 g - kg™') and M. basjoo stand (27.66 g - kg™'), respectively. Also

ASCH E R A RBERA T H (31270667 ) %5 B This work was supported by the National Natural Science Foundation of China (31270667) .
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among the tropical forests, the highest PhytOC contents in the 0—10 ¢cm and 10-30 cm soil layers
were observed in A. mangium stand (23.84 and 24.90 g - kg™') , while the lowest values occurred
in M. basjoo stand (3.89 and 3.93 g - kg™'). The PhytOC contents in transitioning from leaves to
soils (0-10 cm layers) decreased by 97.4% for C. lanceolata, 94.9% for C. glauca, 90.9% for
P. massoniana, and 88.9% for P. pubescens in the subtropics, and by 95.9% for H. brasiliensis,
93.7% for A. mangium, 93.3% for M. basjoo, 63.7% for V. mangachapot in the tropics. There was
no significant difference in PhytOC contents between leaves and litter for the following five forest
types: P. pubescens, P. massoniana, C. lanceolata, V. mangachapoi and H. brasiliensis. However,
significantly higher PhytOC contents in leaves than in litters were measured in C. glauca, M. bas-
joo, and A. mangium. The findings that significantly lower PhytOC contents occurred in soils than in
fresh leaves and leaf litter regardless of type of forest ecosystem suggested that phytolith was not sta-

ble during the pathway from plants to soil via the forest litter.

Key words: phytolith; PhytOC; subtropical forest; tropical forest.
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#(0.36 1 CO, - hm™ - a™") | RERAEAERBR BT 77
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119°42" E) 19 8 Ry F Aty HAT AR LA AR bR
FAIHEAT . WA 1 X B AT K ( Phyllostachys pu-
bescens) 5 FEFAMK ( Pinus massoniana) 75 K #K ( Cy-
clobalanopsis glauca ) T2 KM ( Cunninghamia lan-
ceolata) ; FH Hb XAy 75 # MK ( Vatica mangachapoi) |
M ( Musa basjoo) NG WEHMK (Hevea brasiliensis) F
oy BAEAR (Acacia mangium) BT N T 48,
P 50 EE A AEPT TARI N 1~3 a, SEAT B
3000~3500 Fk « hm™ , ARPAIBE 0.85. 5 BAMMK A2 A
MR TF IR R IRBR, BRUE 358 30 ~ 40 a, AR A E 43
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5124 0.63,0.70,0.73.4 Fh AT AR AL I O KK
RS 2500k . T HFARS30 a B AERRS30 a MR
15 a S AHEEAK 12 a, B FA B 430124 0. 90,0. 80,
0.90 F10.70. 8 FhARMISRIYY Ry B L FPAR A, BT
FEREARG D AU /D& i A

S AT SRAE A A S S AT P R XU A AT
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SRR I RE LT 38 KL X 3 PR M o L3R 1.
1.2 KT

TERAT FEARGAT 2 5% X 45 301 26 O3 ) | 3%
D7 I REFEA L 4 AR AR N 4 Fh
PRI T4 0 5 b ZRARZE A 43 3% 20 mx20 m
FETT AT RE R A TH B AR 43 v 25 AR B Y 7 2 i
2. B 10.5 cm, A 16.5 cm, FHF X 15.2 cm, 2
A 15.0 em, T 15.2 em, B 10.5 em, B2 22.0
em, D 5L 16.5 em. BEHUEAG 24 g 42 1) B A AR
ARERR AR S 2 B T 3 AN ERAL AR O
I3 SITE B RRARERR B AR T SRR V& W, B 25 4 R Al
K155, HAR B PRI F 3 4 ot R i S oRn 08 75
YIFE A 500~ 1000 g TAE A4S 7 [ 5L 80 2.

*1 REXITEEUER
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B+ 251, B 0~10,10~30 em +)2 HIERES IR
G 3 ANEHFE S AE AR o Y R

YoM PIRE S 25 B T oK VR, 105 C TR,
70~80 C R Z e HE1 AR e R AL
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A, BRZBRA AR RS, i 2 mm G 45 . H T4 HL
R TR A ) R 75 FH 3 S A 44 8 41 )5 )4 0.149 mm
i e 25 .

1.3 WEmiHS %

JIT R R - SRR S TP S i P O 09 R L
Tl P VS VAR 40 - L il v s R ML B
SR E S R B A A0 R 5 K AR R R
FHB AR 5 00 2 5 S84 2Kl % 5 R Bray RN A2
13 pH IR BE 3L (K e 2.5 2 1.0)
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R R 5 0 S R R A R EBCR A0 77
fifedst ) SRR S LU E R 2.35 Y ZnBr, HEVRIT
TE 2 UK, R BRAR T, B0V Ve, TR PR A A AR 1Y
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fidfi 1 SPSS 18.0 # 4% B dli k17 g it 43 i, H
Duncan #7222 1% LA [R) B8 41 1] 1Y) 22 5 1o 2
£ (a=0.05) 2% H Origin 7.5 FAVER].

Table 1 Soil physical and chemical properties in the sampling area

R TR T ol AIRAR  ARRAR  AREER B AR
Climate zone Forest type Soil layer Organic matter Hydrolytic N Available P Available K
(em) content content content content
(g-ke™") (mg-kg™") (mg - kg™") (mg - ke™")
WA pp 0~10 6.56 19.45 141.70 0.81 153.77
Subtropics 10~30 5.08 8.64 84.96 0.44 83.87
PM 0~10 4.33 21.84 110.79 2.95 90.00
10~30 4.30 8.31 57.63 1.16 79.68
CG 0~10 4.38 24.96 153.77 1.50 142.87
10~30 4.30 8.91 63.70 0.28 113.72
CL 0~10 4.97 23.83 168.79 1.00 181.40
10~30 4.65 13.01 107.40 0.50 129.00
ity VM 0~10 4.73 10.59 58.06 6.75 39.04
Tropics 10~30 5.00 7.35 31.19 5.75 36.94
MB 0~10 5.52 19.19 164.81 3.27 80.45
10~30 5.40 14.87 130.50 1.88 58.01
HB 0~10 4.71 14.05 110.19 4.54 58.81
10~30 4.56 12.63 102.30 2.45 41.98
AM 0~10 4.82 7.94 39.25 6.10 12.51
10~30 4.68 4.79 22.01 4.26 6.75

PP . EATHK Phyllostachys pubescens stand; PM; b EEAAMK Pinus massoniana stand; CG XA Cyclobalanopsis glauca stand; CL: 2 Ak Cunning-
hamia lanceolata stand; VM ; AR Vatica mangachapoi stand; MB ; WA Musa basjoo stand ; HB ; PRI Hevea brasiliensis stand; AM: S AR

M Acacia mangium stand.
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2.1 A[EIBARE R b Si A REOR A E AR B Y

Tt

HH K 2 AT, 4 RO DRARZE AL b | B AT ki
A Sic VR AR AR B 1 34 4 3 T At 3 Fh AR AR
R H R B AT ARAEE I Si IR AR A B R S A AR
[ 86.0 1 146. 3 fi5.4 Fp W 341 FR RIS A AR £k (A B
N 30.55~230.24 g - kg, Hoh I B AAMKER 5
BRI AR AR A A B 7 T B i 0.31 ~5.40
g - kg™t o BT R, S AR

4 FhARHE BRI TR vy B B bR I 11 Si FIAY Ak
PR R WA T 7 M AR (8 0 25 T AR AR
AR 4 AR AR AR ISR ST 0.30 ~ 24.42
g - kg™, LA MR i, T o A SRR B AL A R A B
AR TR (38.79 g - kg™ ) FTIAAR AR (1.54
g kg )AL HAEAMK(1.56 g - kg™') AY 25.2 FlI
24. 9 fi%.4 FhHs ZR R BUAR Rk AR 5 1R 46.83 ~
377.66 g« kg™, Horfr ) By R UM & 25 T A 3

T ZRARITY 5 MR I IR, 75 AR B AR R AR 5 T4
JoT B i e, A AR PRI 376.2 4.
2.2 A[FFBRMSERPE JE b rh Si AR AR R Ak
Frat

H13E 3 AT, 4 il piviy RS AT AR
T4 St FIAR Ak A4 55 it 38 W 28 5 LA 3 A AR AR
HH H Si SRR 35. 8 % AR
ThRAAMRIY 31. 3 fi5.4 Fl R AR AUAR Gk (A 75 2 K
37.37~229.17 g - kg™, Hirr | S AR 7, BATAK
{4 Fh M RURE Ak AR 5 T & 5o 1,57 ~
6.93 g - kg™, Hrh BT R , B RIMREAR.

4 PPl ARARZE AL b A AR VR Y ST i
I 2 T A 3 AR Y 5 AR MR AR, AR
MM RE R S B S MR T B 35 22 5 ) 5 A AR
A R B L R R 5 o T 3 25 7 4 PP AGHS AR MRS
R 7% A R AR & M 27.66~218.23 ¢ - kg,
Forp AR MR SR 5, B R AT, 7 A AR e A Bl
T 0 e v T A 3 FP AR RIS o 5 A
MIAR.

R2 FEIFRWEBREME Si EEEMBERES(PhytOC) 8
Table 2 Contents of Si, phytolith, occluded carbon in phytoliths ( PhytOC) in different types of forest leaves

At AR Si T REAR LIRERENT T REAA R T 5T
Climatic Forest (g-kg!) Phytolith PhytOC PhytOC/dry biomass
zone type (g-kg™") (g-kg™") (g- kg™
NI pp 62.78+16.60a 157.96+8.67a 30.55£1.91b 5.40+0.78a
Subtropics PM 0.73+0.12b 1.08+0.24c 230.24+63.21a 0.31+0.13¢
CG 1.60+0.60b 7.66+4.12bc 229.31+25.52a 2.08+0.9b
CL 1.38+0.24b 11.45+2.05b 175.88+29.30a 2.51+0.76b
iy VM 24.42+4.77a 38.79+10.15a 46.83+8.37¢c 79.01+28.78a
Tropics MB 15.86+2.19b 28.53+6.26b 57.61+4.25¢ 1.76+0.51b
HB 0.85+0.27¢ 1.54+0.96¢ 182.14+3.56b 0.21+0.13b
AM 0.30+0.07¢ 1.56+0.80c 377.66+40.34a 0.55+0.11b

[RI BN [A] /NG S0 367 [R]— S5 AN [R) ZRARSSHY (8] 22 57 1. 3% ( P<0.05) Different small letters in the same column meant significant difference among
different forest types in the same climate zone at 0.05 level. T[] The same below.

R3 TEARMKEEIRZEM S Si EREG BT (PhytOC) S8
Table 3 Contents of Si, phytolith, occluded carbon in phytoliths ( PhytOC) in different types of forest litters

A ARPRAEAY Si EREEES IEREREN TELRE AT/ T4 B
Climatic Forest (g-kg™") Phytolith PhytOC PhytOC/dry biomass
zone type (g-kg") (g-kg") (g-kg'h)
W Ay pp 68.33+10.86a 174.17+6.63a 37.37+£9.95¢ 6.93+2.12a
Subtropics PM 2.13+0.34b 5.57+0.69¢ 229.17+29.87a 1.57+0.30¢
CG 4.28+0.85b 12.96+3.76b 172.16+62.48b 2.5420.31be
CL 1.91+0.29b 17.55+3.78b 159.72+10.83b 3.45+0.87b
P VM 19.18+1.12b 48.11+3.33a 63.69+21.37¢ 3.15+1.23a
Tropics MB 25.37£2.00a 51.27+4.52a 27.66+5.84c 1.56+0.11b
HB 3.85+0.25¢ 6.97+1.10b 218.23+13.75a 1.53+0.18b
AM 0.84+0.32d 3.99+1.18b 138.19+62.54b 0.46+0.16¢
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1M 10 ~ 30 em - )2 W 3 3 75 X AR A &5 (18.54
g - kg™, BB (2.90 g - kg').

4 Pl RS 4 Si S EAE 2 N2
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AN
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AR = T A 3 A ARARZEAL.0~ 10 1 10 ~ 30
em 2 B AR MK 4 S A A B A 53 0l 48.67 A
50.83 g - kg™, B = T HAD 3 MOEARAMEAL, R
HAE J bk g AR B D03 HoAth 3 b ARARE A 1 35
PR RER o AN, 2 ()G 3% 25 57 75 Mg bk 1 49 A
REA S B AR, 72 0~ 10 Fi1 10~30 em 255K
3.55 M14.79 g - kg™'.0~10 F1 10~30 cm +2H 5
o AH MR R A B B B A =, 40 oA 23.84 il 24. 90
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i kb 53 3 1 A B I AR R A B AT
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Fig.1 Si, phytolith and PhytOC contents at different soil layers under different forest types.

S. Py Subtropics; T Py Tropics. PP EATAR Phyllostachys pubescens stand ; PM ; I BFAMK Pinus massoniana stand; CG ; H XAk Cyclobalanop-
sis glauca stand; CL; ¥2AKM Cunninghamia lanceolata stand. VM ; FH MK Vatica mangachapoi stand; MB: WEEM Musa basjoo stand; HB: 1 AR
Hevea brasiliensis stand; AM; 5 5 A B Acacia mangium stand. Z:E]/J\'E;%Zﬁ%ﬁ*i%%@ﬁ%%ﬂlﬂjﬁgﬁ%( P<0.05) Different small

letters meant significant difference among different forest types in the same soil layer at 0.05 level.
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Fig.2 PhytOC content changes between leaf, litter and soil under different forest types.

I . fif1} Fresh leaf; 1T . #7% M- Litter; I : 0~10 em +JZ 0-10 em soil layer; IV: 10~30 cm 1 )2 10-30 cm soil layer. AS[Rl/NG F 61w A — 7
FRIETUA [R)FBAV 0] 2% 57 2 3 ( P<0.05) Different small letters meant significant difference among different parts in the same forest type at 0.05 level.

F4 8 TARMABE M Si AEREN EREGR EERR
ATFYREEZEHNEXREY

Table 4  Correlation coefficients between Si, phytolith,
PhytOC and PhytOC /dry mass under 8 types of forests
Si i TR B 5 ik
Si content PhytOC content
AR A 5 0.942"* -0.598* *
Phytolith content
FELRE AT/ 1400 5 0.254 -0.389"

PhytOC/dry biomass
* P<0.05; * * P<0.01.

10 A1 10~30 em )20 Jo i 3 22 7, (H L3 P AR
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97.4% 94.9% .90.9% .88.9% , H:Hh | B4 bk 4 il £
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iR ER NS B[] 3 AN N S R i R RN e
SR Rk AR B A T BT R Y LU AR 2 A
K, X HAT R CHRER KRR NE R
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