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Abstract; Phytolith-occluded, carbon ( PhytOC) , which can be stabilized in the soils for thousands of years, is one of the
important mechanisms for long-term carbon sequestration in terrestrial plant ecosystems. In this study, we selected two
typical sympodial bamboos [ Dendrocalamopsis oldhami ( Munro) Keng f., (DOK) and Dendrocalamus latiflorus Munro,
(DLM) Jin the subtropical area of China as research subjects and collected the samples of leaves, branches, and culms in
Nanjing, Fujian province. Phytolith in the samples were extracted using a microwave digestion method and their PhytOC
content were determined using the alkaline solution method, with the aim of comparing the PhytOC sequestration rates and
stocks of DOK and DLM. The results showed that silicon (Si) content in the above-ground parts of DOK and DLM ranged
from 4.95 to 37.53 and from 2.01 to 34.05 g/kg, respectively, whereas phytolith content ranged from 3.35 to 100.80 and
from 1.57 to 84.06 g/kg, respectively. The content of both Si and phytoliths decreased in the order; leaves > branches >
culms. The PhytOC in above-ground parts of DOK and DLM ranged from 0.51 to 2.85 and from 0.17 to 2.22 g/kg,
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respectively, whereas their PhytOC stocks ranged from 5.1 to 13.9 and from 1.2 to 6.3 kg/hm®, respectively. The highest
PhytOC stocks in the different organs of above-ground parts of DOK and DLM were observed in leaves and branches,
respectively. The total PhytOC stocks in above-ground parts of DOK and DLM were 24.3 and 11.1 kg/hm’, respectively.
The PhytOC sequestration rates of above-ground parts of DOK and DLM were 0.051—0.131 and 0.0099—0.0139 t-e-CO,
hm™ a™" | respectively. The PhytOC amounts sequestrated by DOK and DLM stands in China are estimated to be 1965.29
and 1520.11 t CO,/a, respectively.

Key Words: Dendrocalamopsis oldhami ( Munro) Keng f.; Dendrocalamus latiflorus Munro; phytolith; phytOC; phytOC
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Table 1 Basic physical and chemical properties of the soils in the sampling plots

P H LR/ (g/ke) KA/ (mg/kg) FRE/ (mg/kg) B/ (mg/kg)
Species P Organic matter content  Hydrolytic N content Available P Content Available K content
247 DOK 5.07+0.09 19.57+1.37 100.17+6.52 6.11+0.85 56.43+4.98
JRPT DLM 4.52+0.04 19.89+0.65 106.22+6.54 2.47+0.35 50.71+2.54
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Fig.1 The contents of Si and phytolith in different organs of above-ground part of DOK and DLM
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Fig.2 The contents of PhytOC and PhytOC/dry biomass in different organs of above-ground part of DOK and DLM
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Fig.3 The contents of biomass and PhytOC storages in different organs of above-ground part of DOK and DLM
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BE A S R ek A o5 T B B B R AU 3 AR DG (I 4) | TR R E A Bl 15 SRR A A o T B % 12
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T PR R A R S AR R 8 A A R B B S S RS AR STEDY 5 238 (Phragmites australis ) Al 25 B H RE 14
TR RETE A ST SR SFF 355 (Pleioblastus amarus) (FEAT" ( Phyllostachys edulis ) % A=Al B B
REUR S B A S BOAT . BT S SRR AR 1A B 5 B 1 BE A AR DG oSi 7R ) 45 2 B 1Y 40 A1
PFERE AT 25 B 10 3 A B BAT & B — 2t . ARG b 26T RRATHY Si S FIVRRE A &5 S TE 25 4
B AT BB SESFT . BIE Y VR 22 VR R ER s B Si S i R Ak A 7 AR
Rk o AT RPN E SR E P SRR AR S O 8 25 R MBI AT th iy Si 1 = AU A A
i A 2 2 e BT AR A S R G b AT 2 R ARAE Si RERE ISR ) 5026 S BN FR AL, AT BRI
FF DU 22 5 LU AR AL, 3X T RS2 55 AE ) A A [ S 2 B 119 2 SR AT AE ) R A O

AW GE AL R R AT FUBRAT b AN [ 25 B R A Al 5 8 (R 5 IR [ Ay ol ) AS [ 88 B LA AR iR 55 B A7
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R TR BAAT AR RE AR SN 97.4 ¢/ke (65.3 g/kg 1 165.5 ¢/kg, RILNFF>I>KL, X 3
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A/ X T PR AT TR A Ak R B AR, T BOE AR A P B 77 0 e A S AR /D> DR IR e it R X
o X TaAT RRATPIRP AT FRAR TR 85 B BT 58 A B, 20T BRI R AT B AR R A ik 5 2 RV B A4 B 7 T4 o
FrEAEAE D S XN RE R AR R A B A e PR R AR i R LR BE T P TR A R A 32
BRI ZR SN AR , SRS R ) RS () 288 B AR AR 55 £ 28 S K5 [l AR IR B 285 2 S PSR AR /N
AT AT 8 23 XA fik 1A 7 e e ) RO Ak AR Btk 55 3 B2 i 3 5 W R4 L DX 7 A ) A A A Bk 5 1 22
SR T A
32 AR AR R AR B AV ) L

ARAELH W) b 69 47 W FF ( Bambusoideae ) #1585 V. £l ( Ehrhartoideae ) #H 9) F % 5 B9 Al f 4 bik 3 77 fE
Jy P22 W R A A I A A o AR AR E IR RER B AE 2 2.37%10° t CO, ;2% F RAEDS Al 4
BRI HLRE 3K 5.70x 10 hm? , FRAF AT [ 52 KA 4.39x107 t CO, 5 b BEBEAE P B SE K 3, W #Aaty o BEAM Fh AT
M AZARM( Cunninghamia lanceolata) =5 FEFVAMK ( Pinus massoniana ) VA JZ I bR A AL Ak AR ) B 2 B4 1T 4y
WIEHF 1.96x10° £,6.33x10% t,1.3%10° £ ,1.25x10*—48.15x10* t CO,, Parr 257 BF 55t % B, 4 BRAT Ak 4 4
IAEREARIR B BT 15.6%10° t CO,, FRELRYTFIRRAT SR AL I A4 304 1.5% 10 hm F1 10.9x10*hm> 7,
PASRAT B B R B 3R 0.131 t-e-CO, hm™ a7 ' $H5 FRE AT AE T EH/F 1965.29 t CO,. LURRAT H Rk E
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F7H 2 0.0139 t-e-CO, hm™ a” ' 718, T ERRATARARAE T3 1520.11 t CO,,

R2 TREVMERERIEFERILR

Table 2 Comparison of carbon sequestration rates of different plants

LEL7ES PhytOC 377 # %/ (1-e-CO, hm™ a™") EZ DTN
Plant type PhytOC sequestration rate References
HHE Surgarcance 0.1229—0.3614 [22]
/NA Wheat 0.0060—0.2460 [8]
JKFE Rice 0.0260—0.1250 [21]
FEHAEY) Grassland 0.0016—0.0018 [28]
HEHBAE Y Wetland plant 0.0030—0.0770 [27-28]
Z € Millet 0.0080—0.0380 [23]
1F Bamboo 0.0081—0.7090 [79
EAHT Moso bamboo 0.0367—0.0506 [9,13]
Hf [ T AT A Forest types in subtropical China 0.0003—0.0193 [12-13]

TR B AV AR KRR FJ i PhytOC 3770 R BT 1, BEFRdR , P02 AR W 1 A ek A e 1 £
RE I TR T ASHIRSE T ST FUBR T PhytOC 7788553 3114 0.051--0.131 t-e-CO, hm ™2 a™'
10.0099—0.0139 t-e-CO, hm ™ a™' | L, 47 HY PhytOC FH77 HUR 25T S AEY) R MR YY) 2R ( Panicum
miliaceum) S&( Setaria italica ) LA Sz H EIEBHT B4 A ) F/INFE KRS 0 35007 300 38 AH 2 AR H 88 5077 3 23 1T R
A A R o T R A, RV RS ) AR AR A 2 IC A ) Bl 3X 5 Song A5 X6 b AT AR LA
K Parr' 7 X 10 FhZ BEATHFSE TS PhytOC 78 R GERANGE &, HL5 b Rl i AU R B BAT AR L, 4
i PhytOC B 77 8 R L 5 T B47(0.0367—0.0506 t-6-CO, hm™ a™) [P

4 Z5ig

FEI PhytOC 35473 321 PhytOC fiff et BRER T O Fh SRS Rk DL R | 48 ) Rt e 45 AE R —
b AR ) RE BT B Y 8 AT RRR TN SR AT b R Ak AR A T O A LA 5 ) 5 4 B T N AR AT
PR . ARSI ES R R (4R AT Y PhytOC E 473 0.051—0.131 t-e-CO, hm™ a™"  Fe KR E 71
F1°4 1965.29 t CO,/a; FRATHIPhytOC £ 73 %4 0.0099—0.0139 t-e-CO, hm ™ a™' |, Fe KB EHFTE F1 8 1520.11
t CO,/a, ZRATH I S HEE PhytOC A7 FNAE &t W 35 v TRRAT . IRtk 2% 08 31 H AT A i 1 AR/ HL 22
Do E B RGO, - VA 7™ B S G AT 0 AL TR R, i R B i 42 L 205 v A A e 19 [T ke 5
733 95— 5 HIAE - AN AGE B AR A S5 5 T W5, WA [R) R N P it A L B i | e TSR ) Rt % A A
PRI ek AR B B 28 AT BB AT — s s e, 1T AT 3 ik 2R IR WL G 5 P AR AR AR R AR Rl B A2 R D
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