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« ks Sampling site
]
JBRAT 43 Al X

Distribution areas of Dendrocalamus latiflorus Munro

yALIL:

Longshan Town

0 5 10k
IERIT A1 L 3 L0km
Distribution areas of other plants than Dendrocalamus latiflorus Munro
Bl s B S 50
Fig. 1 Distribution of sampling sites in Nanjing County
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Table 1 Descriptive statistics of PhytOC content relative to soil layer
+2 R PN e /ME brif 22 R R
Soil layer Mean Maximum Minimum SD v (%)
0
(cm) (gkg™) (gkg™) (gkg™) (gkg™)
0~10 0.75 3.09 0.15 0.61 80.38
10~ 30 0.53 2.35 0.08 0.43 80.46
30 ~ 60 0.38 2.17 0.08 0.33 84.94
60 ~ 100 0.30 1.55 0.04 0.27 87.46
0~100 0.42 2.01 0.10 0.34 80.97
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Table 2 Parameters of semivariogram models and fitting test parameters of PhytOC content relative to soil layer

1) A Y fe

HAMH RS EAEGH

AR ARMEFIE AR ER TR BN R 22

. . . . ) . ZHE
Soil layer Theoretical Nugget Sill Nugget/Sill Range Standardized Standardized SM/SRMS
SM/8 N
(cm) model (Cy) (C+C) (%) (km) mean Root-Mean-Square
0~10 E 0.0843 0.6712 12.55 0.2158 0.0359 0.9015 0.0398
10~30 i 0.1685 0.5935 28.39 0.3057 0.0373 0.8968 0.0416
30~ 60 Hok® 0.3121 0.4168 74.88 0.1546 0.1342 1.2193 0.1101
60 ~ 100 i 0.1835 0.6457 28.41 0.2539 0.0346 0.9428 0.0366
0~100 e %® 0.0558 0.6394 8.73 0.3322 0.0386 0.8752 0.0441

. MGaussian, @Exponential, @Spherical
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Fig. 2 Distribution of PhytOC content for Dendrocalamus latiflorus Munro
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T3 B BR AT 4% 2 AT Rk AT A 4 i iR M
TEER (R3) £W . m BN )2 50
R REARTRSE 2 i B/ F0.72 ~4.23 t hm ™, HBEH
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g B R K. 0~ 10 em )2
1) - HEAE R AR 4 i 50.72 t hm™, 0~ 100 cm
+ 20+ HE R AR 6 B o 4.23 ¢ hm TP,
AMEAL Y B KA 4.85% B 3 L BLLE Rl AR RR AT
10 200 hm®, H MG Al A 5 1 R 95 ELRRAT0 ~ 100 em
IR - PR A R AR A F4.31 x 10° ¢,
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A URR A A EN 111 x 10° ¢,

NEZZRRRAES

Table 3 Descriptive statistics of PhytOC stock relative to soil layer

+)Z S HRRAE H/ME e 22 Rk A BRf & i
Soil layer Mean Maximum Minimum SD V(%) Bulk density  Gravel content
(cm) (thm™) (thm™) (thm™) (thm™) (gem™) (%)
0~10 0.72 2.94 0.14 0.58 80.37 1.16 16.91
10~ 30 1.06 4.65 0.16 0.85 80.47 1.19 16.33
30 ~60 1.16 6.59 0.25 0.99 84.95 1.21 15.33
60 ~ 100 1.29 6.59 0.19 1.13 87.47 1.21 11.89
0~100 4.23 20.40 0.99 3.43 81.10 1.20 14.31
3 F 8 e A9 R 3R B2 A ) AR R AR o R

3.0 R TIRERARRES EMHE
T 3 A B O A R, PRI A

H B A= Wy st R Ak 27 5 e 1 DA 8 V% W 48 g A 1R 3t
M, T des 2 b b E B A A AR S R G

AR AT T AR5, 73 HRAT £ 3E0 ~ 10 cm |
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10 ~ 30 cmA130 ~ 60 cm 4 JZ FE A BR B9-F- 25 50 51 5%
#°40.120, 0.035%10.024 g kg™, /N TAWFFIE
T 11450 ~ 10 em, 10 ~ 30 cm#130 ~ 60 cm+J2HY
R RER BR324 & 2 790.62, 0.46F10.33 g kg™, [H]
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25 5l R S BUR IS 5 T 08 s A 5 A e A il % e 2
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(N NN o ol N = VA N e L 7 N o=
Tk Al O BF 9% 45 SR ke B b AR MRG0 ~ 100 cm
- 2 R A i 530 A 5.138 . 3.562. 2.810.
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WA AR5 A B P v B S 2 . AT
P4 - AR R VAR i 1 B TRRAT, — 7B AT L
TR AT B AT L ATBCRIATAT P R R AR A ik
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1R 7 0 A i AR R T IRRAT o 55— J7 B AT
AR 2 JZ A BYSTO, A AE VR AR A AR Bl 5 oA 4 (2
BTS00
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RIZY LR RE CRR & | AR A i A L
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R HE R AR A (A, 98 v AL (AR AL i A
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S0 A M PP R R MR AR R BRR  AE o DR akg  aed i
b IS S Rl 5 it 2 3 40 0 Ak %) W N AR FH LA B
B 22 R A A S T IR A A A, R iR
FeE TR A B2 8 8

b A T Ak 5 3 )2 Y b S R AR R
BERMELR (p<0.05) o KN MHEHE ST
ML MR JCIRSE KRR 22 55, AT 2R AR
b SR A A 5 i 10 8] A S B R LR
BEE MR T, P o B b R A Bl 7 o 2
BEZ /N o J2 R R A 38 v A AR e A e
RV T R I TE Yy, DR ke - SR e A 25 1 32 2 3t
FAUY AT RS RS R R 25
SO 0T TR R T AR 01 B 0 3 S B A TR
by AR R S A W P R A ) S B T
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Table 4 Relationships between basic soil chemical properties and PhytOC content in the top—soil
FH o BATE AR A A BB E s REREN ERESLR T
AN AP AK SoC TSi Phytolith PhytOC
pH 1
it RLAN 0.174 1
A RWEAP -0.177 0.09 1
AU AK 0.123 0.527#%  —0.027 1
HHLKSOC —-0.466%* -0.051 0.016 0.145 1
S RETSI 0.115 -0.142 -0.048 -0.142 -0.138 1
Ak & Phytolith 0.117 -0.15 -0.141 -0.146 -0.049 0.791%* 1
MRk AT PhytOC 0.014 -0.065 0.033 -0.041 0.052 0.475%* 0.573%* 1

e e RIR B E ML (p<0.01) Note: ** denotes extremely significant correlation (p<0.01)

SRR RER PR REIR R B . TR SR E R +
SR RE AR B FIEME KR (p<0.05) o B
IR RS I R, A R B v Ptk
W2, pEmizid o ia HE A R R RE R AR A 1R
WAL BOR 2 oy TR A A — b Al R R B4 [ A
BL, B EZR RSO, BAMRE M. It
IR DUBMARRE, BT HAL A PLAR HAT
FRORRENE, PIMTEAERE AR A PR 37T IR R R
TE TP 2R LR

4 %5 B

25 )2 R RE AR 1) S-S A K HL A AR
AL, A F0.30~0.75 g kg '], HEE#H 11
PV TR AR B2 O S I I B AIG . LR G B ey, Bk
FE¥/NTFL, HSEMR N, BRAT R 2453
AR A 2 IR A AR B A B i 1 A5 () 0 A A SR 1
A 2e5, Hd SRR . A RE R b AR
2 0] 40 A PR R AL, = 3 =2 ) S A 8 3 P T A
5, 1 I P A R A T LA - S R
Tk A FIVREL A (AR 178 7 o, XK 3 e = 3 % e MR R Y
HABEMIE S8 L BRT EHEEA R A B SR
REARBR A RE T, B AU ARO ~ 100 cm -+ )2 H i
FE4.23 ti B3R REIRRR , @ TAEARAR . £ IRTRZE
ML TR AR AR, X U R RRAT A ST L
W5 - RS E MR o RIS RR T 2R )2 A R Al
8 1Y 23 () 43 A 2 R IR 3R RN AT PRAT: I 25 R B TR 36
FRIRE I
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Spatial Variability of Phytolith-occluded Organic Carbon in Soil under Typical
Dendrocalamus latiflorus Munro Groves
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YANG Jie' ZHENG Rong®
(1 Key Laboratory of Carbon Cycling in Forest Ecosystems and Carbon Sequestration of Zhejiang Province, Zhejiang A & F

University, Lin’an, Zhejiang 311300, China)

(2 Fujian Academy of Forestry Sciences, Fuzhou 350012, China)

Abstract [ Objective] As phytolith features super tolerance to high temperature, oxidation and
decomposition, the organic carbon occluded inside the phytolith shell may exist and accumulate in soils and
sediments for thousands of years and is hence named as Phytolith occluded organic carbon ( PhytOC ) , which
is, therefore, regarded as an important soil organic carbon pool, and contributes significantly to the carbon
sink in the soil and global CO, balance. Forest ecosystem is a mainstay of the terrestrial ecosystem. However,
the area of forests on the globe is shrinking drastically today, while the area of bamboo groves is still on a
rising trend. So, bamboo groves are a growing carbon sink and playing a critical role in carbon cycling in
the terrestrial ecosystem. As Dendrocalamus latiflorus Munro grows very fast and features large volumes
of biomass, well-developed root system and outstanding ecological functions, it is favored to be one of the
bamboo species extensively cultivated in South China. Nanjing County is known as “Land of Dendrocalamus
latiflorus Munro in China” and one of the largest Dendrocalamus latiflorus Munro cultivation region in Fujian
Province. In this paper an attempt was made to explore characteristics of the spatial distribution of PhytOC in
the soil under the bamboo groves, aiming at providing some scientific basis for assessing the pool of PhytOC
in the bamboo ecosystems of China. [Method] A total of 100 tracts of Dendrocalamus latiflorus Munro groves
in Nanjing County was selected as object for the study. Soils in different soil layers were sampled for extraction
and isolation of PhytOC using the microwave digestion method and then the centrifuging-heavy liquid floatation
extraction method. In order to extract fairly pure phytolith, the floatation extraction process was performed

twice, using heavy liquid, Zinc bromide, 2.35 and 1.60 in specific gravity sequently to remove impurities.
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The isolated pure phytolith was put into a ventilated oven at 65°C for 48 hours till they were fully dried and
constant in weight. And then, the phytolith was weighed after the samples cooled down in a vacuum dryer. The
Alkali Dissolution Spectrophotometry method was applied to analysis of the PhytOC and then spatial variability
of the PhytOC in the bamboo soil analyzed using the software of ArcGIS 10.0 and the Geostatistic method.

[ Result] Results show that average content of PhytOC in the soil varied from 0.30 ~0.75 g kg™' with soil
layer under Dendrocalamus latiflorus Munro groves in Nanjing County, with variation coefficients ranging
from 80.38% to 87.46%, which indicates a moderate degree of variability. Geostatistical analysis reveals that
PhytOC contents in the 10 ~30 ¢cm, 60~100 cm and 0~ 100 cm soil layers fit exponential models; in the
0~ 10 cm soil layer fit the Gaussian model; and in the 30 ~ 60 cm soil layer fit spherical models. Nugget /Sill
ratio of the PhytOC varied from 8.7% t074.9%, displaying strong and moderate spatial correlation; moreover
their SM/SRMS ratios were low, indicating that the models fit well. In the 0 ~ 100 cm soil layer under the
bamboo groves, the pool of PhytOC reached 4.23 t hm™, significantly higher than that under the Chinese
fir forest, Masson pine forest, broadleaf forest and mixed conifer-broadleaf forest. Kriging reveals that the
contents of PhytOC displayed a decreasing trend with soil depth, which is quite similar to the distributions of
phytolith and total silicon in the top-soil. Besides that, a ultra-significantly positive correlation ( p <0.01)
was observed between them, and a significant positive relationship, too, between the content of PhytOC in
the 0 ~ 100 cm soil layer and age of the bamboo forest, but a significantly negative one between the content
of PhytOC and elevation of the groves (p <0.05) . [Conclusion] All the findings in this study suggest that
to raise the content of soil silicon may help increase the content of soil phytolith and soil PhytOC in the top-
soil; and that Dendrocalamus latiflorus Munro groves can hold a large pool of PhytOC, because the plant per
se has a high content of PhytOC, and the soil under the groves is highly capable of fixing and accumulating
PhytOC, as well. Therefore, the Dendrocalamus latiflorus Munro ecosystem plays an important role in
expanding the stable organic carbon pool in the soil.

Key words Dendrocalamus latiflorus Munro; Geostatistics; PhytOC; Spatial variation
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