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Phytolith-occluded organic carbon accumulation and distribution

in a Dendrocalamopsis oldhami bamboo stand ecosystem

YANG Jie', XIANG Tingting', JIANG Peikun'?, WU Jiasen'?, KE Hejia’

(1. School of Environmental and Resource Sciences, Zhejiang A & F University, Lin’an 311300, Zhejiang, China; 2.
Zhejiang Provincial Key Laboratory of Carbon Cycling in Forest Ecosystems and Carbon Sequestration, Zhejiang A & F
University, Lin’an 311300, Zhejiang, China; 3. Forest Enterprise of Cangnan County, Cangnan 325800, Zhejiang, China)

Abstract: Phytolith-occluded organic carbon (PhytOC) has been shown to have an important role in carbon-
silicon biogeochemical cycling. To understand the characteristics of PhytOC accumulation, different organs
(leaf, branch, and culm), litter, and soil samples were collected in different age stands of 1-3 year old Den-
drocalamopsis oldhami bamboo ecosystems from Cangnan County, Zhejiang Province in December 2014. Then,
silicon, phytoliths, and PhytOC were analyzed with a correlation analysis. Results of silicon, phytoliths, and
PhytOC mass fraction showed that PhytOC content (in g-kg™) of aboveground litter was (4.28)>leaf (3.16)>
branch (0.28)>stalk (0.04). The total accumulation of PhytOC was 22.64 kg-hm™ with an order (in kg-hm™)
of leaf (13.22) >litter (5.74) >branch (2.71) >stalk (0.96). Also, reserve stocks of PhytOC were 1 302.60
kg-hm™ in the 0-100 cm soil depth. A highly significant correlation (P<<0.01, R?=0.96) was found between
silicon and phytolith concentration; a significant correlation (P<<0.05, R’= 0.62) was revealed for phytolith and
PhytOC concentration in plants; and a highly significant correlation (P<<0.01, R?= 0.80) was shown with Phy-
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tOC and total organic carbon in soils. This results shows that the content of PhytOC depend on silicon and
phytolith in plants, and related to total organic carbon in soils. [Ch, 4 fig. 3 tab. 33 ref.]
Key words: forest ecology; Dendrocalamopsis oldhami; phytolith; PhytOC; distribution
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1.1 SLIGHEER

SLU A FHTILA M A B, BTG IX, O B 27° 30 'N, 120° 23 'E, &
I BRI PR TR RURE DX, AR 18.0 °C, AEXREK & 1 670.1 mm, JCFRI 208.0 d. KK
150 ~ 200 m, +HERATE FTEIKEMLIELS, HIHEARIMAPERME 1 in, 80N FELEHEE 4-
5 HMEAE [m (BN ): m(BEIE): m(FHE )= 15 : 15 : 15, 0.75 t-hm™], FKFHR L 4 44T, MO %EE 1.3
Fkke hm?2, FHHG4E 5.0 cm, FHHkE 7.7 m,

1 AT EEREBELER

Table 1 Basic physicochemical properties of soil in the experiment

+ZE/lem  +HEEE/(g-em™) pH {# (H;0) FULR/ (g-kg™) B AE/ (mg -kg') AR5/ (mg -kg) BB/ (mg-kg™)

0~10 1.23 5.1 20.23 266.6 11.2 40.2
10~30 1.27 53 10.94 128.9 1.9 259
30~60 1.27 5.5 8.81 87.8 0.6 20.4
60~100 1.31 6.0 7.56 115.2 0.5 17.7

1.2 REZITEHERR

2014 4 12 A, ARG MR RSB R LIRS S LR B, D BITESEER . kR . B AT A
R A BRI . A AR ROIR B AN ST b A 1 4 LA AR PR SR AT ARy 4 B, &S TR
20 m x 20 m P FRAERL, T A IR AR .

Xof A H AR o H P AT T RS [RARE IS BEAT BEAR A R, 1A AN AR IS A 7 B B I 42, 36 B0 SF 34 g
1 —BIAT YR RARERR , BRI PR ERR A 1 AR, RIS bk & o A FEARHERR e L &L T,
PRI A R B EE o, AL FFAr B Pl R 3 N EBALEURE A BUE A AR, 45 L 500~1 000 g (R R
g I i = ST e N [ RV VR N 11952 2 S/ =S .1 N M b 7 8 7 A S b | B N 4 G = K

TERF A ARAERE D DU A7 Sz b A A7 B2 e HE 1 m x 1 m (9REDT 54, REMEY, BAEWE, I
FE 500~1 000 g(MERFR &) THREMASH

TEARUE M P e B A AR P 3 4>, SZHL R, 4 H 0~10, 10~30, 30~60 F1 60~100 cm -
2RSSR A 3 A R [R) B R R SR R M R R 2 BTR AR 1000 g TAE A4S,
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L3.1 MR o B EPANRE MY 25 8 FKEE S, 78 105 CF R 20 min, {7E 70~
80 CTFHtE G, WA M T IE R, M m s e LE A5, R4S ORAF & o A RE IR 1 42 BUR F
TH AL, Z )5 H 0.800 0 mol - L™ 1Y B 8% IR B 1 W6t Ml BRI R A TR 500, A £ % TS ML) Jo 58 4 B e Bk
PERUS A RER T 65 CRYMER h b+ 48 h, FRim . A AR 1 I 2 SR AR IS 20 D6 B 3P, e A
JE B[R] B SRR fERE (GBWO7405 ) K AR W45 HEAE (GBWOT7602) % 7 fé) Wl B P HEA T A 30, B A
HE 3K,
132 E3EH SRy AT 3 SURE I R P O 0 R A - Lh 232, b A R 1) B S SR D
AR, FHEES 2.35, 1.60 g-cm™ [7R AL AF B Lo A 00 H 3 R >, A AR R (AR DU 2 1)
SRR . R PR T K BRI RR MM IAE s pH EFHRR EE 1T [m UK )im(+)=2.5:1.0]%,
1.4 HEHH

Bt 4b PR SPSS 18.0 R AT 114341, F Duncan 37 & 4% 2575 LR AN B 4Ll 19 25 5%, |
FPEAKFRE N a =0.05,
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M2 AT B AT A AR A3 T A TR 3 RO/ S R T (76.92 g-kg™) > (62.23 g-kg™!) > £7(26.07
g kg™ ) >FF(5.57 g-kg™), AR 5T 5 43 B0 /N BT o 4 75 4 (188.34 g-kg™) > (156.21 g-kg™)
>k (61.80 g-kg™) >FF(5.22 g-kg™), EATZIAIMY 2 7R B W3 . fE AR ARE 0K 1 TR 73 BOEAS [R] 4R i
M BRI, AR RL L AR AL, T2 AR AR R

FELAE A v AT LB 5T 23 BOR /D SR A A - FF (11.08% ) > 45 (2.88% ) > U 7% ¥ (2.00% ) > It}
(1.96%), Hrh #7535 i T HAl 3 850 o AL RE IR B BT i 3 RO /N R IR U ¥ 4 (4.28 g-kg™) > (3.16
g kg ) >H(0.28 g-kg!) >FF(0.04 g-kg™), HA &gy, wt ) PR AE M BR BT 2 B S B AT Z A 25 5
B (P<0.05) 7K (£ 2).

ZRATMR Y b AR RE MR BR S O 22.64 kg-hm, /NI it (13.22 kg-hm®) > 3% ) (5.74 k-
hm™) >4 (2.71 kg-hm™) >#F(0.96 kg-hm™) , ML AR 3246807 T M (3 2),
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Table 2 Biomass, concentrations of silicon, phytolith, PhytOC, and PhytOC stock in different aged Dendrocalamopsis oldhami stands

e P Tk T LA ik
wH T/ f?ﬂi; E'f.?]ﬁ)&/ B/ (grkg)  HIRER/(gokg™) R REMR A LR/ % ﬁj:iigfiﬁ m;;;iffj}fﬁ
- 2 229 £192 043 +£0.02 61.75 £6.57 159.11 = 32.75 245 + 141 4.09 = 2.70 9.37 £ 6.13
3 1.73£0.79 043 +0.01 62.71 £ 842 15331 = 14.44 1.48 £ 0.36 223 £0.38 3.86 = 0.55
Ty 3.16 be* 0.43 62.23 b 156.21 b 1.96 b 3.16 a
53 2 510 +4.20 046 +0.02 22.87 +2.61  56.28 + 13.83 397 +1.94 0.23 +0.14 1.17 + 0.65
3 4.67 +0.67 047 £0.01 2926 +749 67.31 = 19.21 1.79 + 0.91 0.33 +0.30 1.54 + 1.48
T 4.89 b 0.46 26.07 c 61.80 ¢ 2.88 b 0.28 be
F 1 897 £ 6.65 047 +0.01 280+ 0.79 2.41 £ 0.95 11.57 + 8.26 0.02 = 0.02 0.18 + 0.14
2 11.85 £ 6.09 0.48 + 0.01 7.09 + 2.31 8.84 = 7.67 10.19 £ 7.22 0.05 = 0.04 0.59 = 0.14
3 9.56 +4.78 0.48 +0.02 6.81 = 0.42 4.41 £ 1.21 11.49 £ 9.17 0.02 = 0.02 0.19 £ 0.01
T 10.13 a 0.48 5.57d 5.224d 11.08 a 0.04 ¢
i) 1.34 £ 0.66 ¢ 0.41 = 0.05 76.92 + 11.33 a 188.34 + 29.47 a 200 +045b 4.28+1.05 a 573 £ 091
ait 22.64

YLl BB RN 4 A P I (AR HE 2 * OR[N 7 RE R A [ 8 E R R 22 Sk B 1 25 K (P<<0.05) .

22 L, EREA. EEAPENRMNERERRES
BEH LR TREE RGN, 20 AT AR - Sk S5 0 JBOZ sl ) (427.32 ~ 446.35 ¢-ke™), HENZ A
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ZFIFARZE; LB RERTR BB Z AL, K 0~ 10 em h )R PHIGERBUR 0 B, B3
m A R, A )2 Z WA B M (P>0.05) 22 57 (3K 3).

Wi TR TRE A0, AR AR A A BLBR TR > B 3, Herh 0 ~ 10 em - JRAR R A A HLAR i
PR (P<0.05)MK T 30 ~ 100 em 2z 5 AR A (A5 57 k70 B0 52 R AR A9 3, 0 ~ 10 em L2
HAORRL A AR B A 20 B 7 (0.18 g-kg ™), 3% (P<<0.05) 75 T 30~ 100 em JZ= (3£ 3).

FERERTR 5 B A HLBR Y L1 0.89%~1.19%, TEAN [l - J2 A HoAT W 35 22 5 (P>0.05) 5 £:47Hk O
~ 100 em 3P RTRE AR A% ) 1 302.60 kg-hm™, - HE5I T A9 3 LR EY 21 (3R 3) o
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Table 3 Distribution of phytolith and PhytOC in different soil depths of Dendrocalamopsis oldhami forest

ik B/ ERGRLIT ERERUSVIFSS ERERESFE i e/
LR em (e k) ﬁﬁiﬁi/(g-kg")}r TR b A HLRR T RERRR FEREVRBR/BAT  RELRE R A7 A DL A

(g-kg™) (g-kg™) WL/ % (kg-hm™)
0~10 44042 +7.02a 4297+ 1946a 489+ 1.84b 0.18 + 0.05 a 0.89 + 0.21 a 221.40 + 61.50
10~30 44635+ 15.13a 1652 +920b 853 +297ab  0.12 = 0.03 ab 1.10 £ 051 a 304.80 + 76.20
30~60 42825+ 1425a 10.56 £8.10b  9.86 = 3.48 a 0.08 = 0.03 b 1.01 £0.10 a 304.80 = 114.30
60~100 42732 +2342a 10.65+802b 10.17 +2.65a 0.09 = 0.05 b 1.19+ 081 a 471.60 + 262.00
&it — — — — 1 302.60

YLl BRI 4 A TR I R RGP RER R R Z IR 22 5k B 3 K (P<<0. 05)

3 itk
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Figure 1  Correlation between Si and ~ Figure 2 Correlation between Si and Figure 3 Correlation between PhytOC
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