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Biomass and Carbon Storage of Populus davidiana in Typical Theropencedrymion

JIANG Peng, REN Jia-jia, REN Xian, CUI Hao, WANG Qian, GU Jian-cai~
(College o f Forestry,Agricultural University of Hebei , Baoding , Hebei 071000, China)

Abstract : Taking Populus davidiana in typical theropencedrymion-plantation in Beigou Forest Farm of Mu-
lan Forest Bureau as object, A 5-year-long investigation was carried out on the biomass and carbon storage
by using the methods of stratified cutting and establishing the growth model to calculate the biomass and
carbon storage. The results showed that:1) ranges of variation of total biomass of the individual plant
were 4. 10 to 344. 16 kg, the biomass distribution percentages of individual organ were trunk: 63. 03%
(53.21%—69. 14%) . branch: 11. 40% (5. 26% — 18. 12%) . root: 20. 12% (16. 69% — 22. 67%) . leaf.
5.44%(3.42% —8.46%). 2) Height and DBH of P. davidiana exhibited higher correlation with organ bi-
omass,and the established optimal models were Wy = 111. 985D""* ; W, =119. 21 (D* H)*""; Wy =1/
(0.000 012 14 0.001 91X0.77”); W =1/( 0.000 033 340.003 69—3X0.815"); Wr=1/ ( 0.000 002
5-+0.000 372X0.7717).3) According to the optimal model, the total biomass was 33 632, 98 kg + hm™? in
stand, carbon storage was 13 808. 77 kg « hm ?. The percentages of each organ were 60. 06% (trunk),
15.40% (branch),5. 31% (leaf),19. 24 % (root). Carbon storage distribution was in the order of stem™>
root>branch>>leaf.

Key words: theropencedrymion; Populus davidiana ; biomass model; biomass; carbon storage
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Table 1 Basic status of sample plot

2k 4% /m S Wk /(¢ Wehir

e I i P4 J3E MIZEEH FR R/ m P EAE/ em

LGRS 1257 ITEy) 29 =yl

WHEM- AN TH 0.7~0.8 L 15.2 15.5

R 2 SHiER MRS

Table 2 The forest structure characteristics of theropencedrymion

. R i 1T R M9 4%/ cm B i /m
J(BE s hm™?)  ADR/Y% /(em? « hm™2) HHHE/% H{E b ¥ b i 2
TE I 279 32. 44 16. 87 25.76 13.88 6.77 12.16 5.09
A He 190 22.09 23.33 35.63 19.77 7.62 13.49 4,14
1% 227 26. 40 19.01 29. 04 16. 33 5.41 13.34 3.91
ff 2R R FD 164 19. 06 6. 26 9.57 11.73 5.91 8.87 2.84
ait 860 100. 00 65.47 100. 00
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Table 3 Analysis tree number of Populus davidiana
ey [0,4) [4,8) [8,12) [12,16) [16,20) [20,24) [24,28) i
-2 g A 3.1 5.8 10. 3 14.0 18.1 21.9 25.1
SRR EL 2 13 33 63 51 46 19 227
8 R KX 1 2 3 6 5 5 2 24

A0 T, B S em (B9 4% Boom R 2 A [ L B B IR
FCE AL EAR . B AP S b A3 00 R B bR R A R
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Fig.1 Biomass variation of different organ with DBH and tree high
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Table 4 Every biomass percentage of P. davidiana %
MARGE T 53 it Liss
I /ME 53.21 5.26 3.42 16. 69
&% KA 69. 14 18.12 8. 46 22.67
MY 60. 06 15. 40 5.31 19. 24
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Table 5 The various organs correlation and measurable {actors of P. davidiana

T flofes 5 T& i MR i M
M4z 1 0.908"* 0. 956" 0.832%" 0. 905" 0.853"* 0.962 "
1 0.908** 1 0. 800" 0.729*" 0.773** 0.748** 0.814~
TH 0.956 " 0. 800" 1 0.801 %" 0.914 % 0.892** 0.998**
GEN 0.832"" 0.729" 0.801" 1 0. 747 0.726"" 0.828"
R 0.905"* 0.773"" 0.914 > 0.747%* 1 0.818"" 0.925
- 0.853** 0.748** 0.892* 0.726*" 0.818** 1 0.893*
B 0.962** 0.814 0.998* 0. 828" 0.925** 0.893 "% 1

T ox AR 0,01 K CRAND b 340 56,
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Fig. 2 Curve of total biomass and D; 3, D1 32 H of per plant populus davidiana
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Table 6 Biomass estimation model of individual plant of P. davidiana
WEH AR PR BOA R R? F

BT Wi = 1663.039—2 193.56(D*H) + 443. 385(D*H)* 0. 965 273.017

W = 120, 713(D? H)% 33 0. 962 528. 954

W = 1/¢0.000 004 + 0. 000 849 X 0, 75D*H) 0.903 195. 421

W =—5 316,302+ 1 243. 848D — 2. 016 D? 0.980 502. 542

W = 111. 985D 702 (ff) 0.983 1 235.991

W = 1/(0.000 018 18+ 0. 000 918 X 0. 857) 0.976 870. 404

BB Py i Wi = 1 531,379 4 4. 357(D?H) — 0. 000 225(D? H)? 0.678 21.082

Wi = 119. 21(D2 H) 58 (ff) 0.907 204. 86

Wi = 1/€0.000 018 18 0. 000 270 X 0. 999" 1)) 0.683 45.197

Wy =—5 316,302+ 1 243. 848D — 2. 016 D? 0. 692 22,418

Wy = 111, 985D 702 0. 901 191.561

Wi = 1/(0.000 018 18 +0. 000 918 X 0. 8502) 0. 790 78. 847

AR A Wiy = 3 285,059+ 3. 132(D2H) + 0. 000 6(D* H)?2 0. 950 190. 979

Wy = 58.633(D?H)O 718 0. 954 431. 147

Wi = 1/0.000 012 05—+ 0. 000 294 X 0, 999P*H) 0.910 212.853

Wiy =— 885. 877 — 354, 929D + 125. 399D? 0. 964 269. 245

Wi = 50.465D?% 23 0. 970 669. 968

Wy = 1/€0.000 012 05+ 0.001 910 X 0. 77°) () 0.973 742. 895

T - gy Wi = 1052.283+0.695(D*H) +0.000 161(D2H)* 0.876 70. 368

Wi = 31.355(D2H)O- 658 0. 895 179. 953

Wi = 1/0.000 003 33+ 0. 000 824 X 0.999(D? H)) 0. 861 130. 543

Wi = 19,313 —92. 813D+ 31. 14D? 0.870 67.212

Wi = 26.668D!"97 0.921 244.786

Wi = 1/(0.000 033 3+ 0.003 69 X 0.815) () 0.922 247. 431

SRR W, = 18 061,265+ 15. 284(D*H) + 0. 003(D? H)? 0. 963 260. 698

W, = 307.22(D?H)0 74 0.962 528.597

W4 = 1/€0.000 002 5+ 0. 000 056 98 X 0. 999> 1) 0.910 212.486

Wa =—4519.819 — 1 397. 454D+ 597. 908 D? 0. 981 525. 524

W4 = 262, 239D 215 0.981 1091.562

W4 =1/ (0.000 00254 0.000 372 X 0. 771°) () 0.982 1154.163
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Table 7 Biomass and carbon storage of P. davidiana in theropencedrymion
o~ - R I | LYt/ (kg » hm™®) Wehti it/ (kg » hm™%) =N
W4/ cm MR/ a RS gy T RS B AR /(kg + hm %)

[0.4) 2 9 3.1 5. 86 11.71 3.58 0.92 0.32 1.15 5.95
[4.8) 13 12 5.8 11.70 152.10 46. 44 11.91 4.10 14. 88 77.32
[8,12) 33 18 10.3 35.82 1182.01 360. 89 92,52 31. 89 115. 60 600. 90
[12.16) 63 22 14.0 81.08 5 108.02 1559.57 399. 82 137.83 499,58 2 596.79
[16,20) 51 27 18.1 169. 98 8 668.75 2 646.72 678. 52 233. 90 847. 83 4 406. 98
[20.24) 46 36 21.9 266.84 12 274.75 3 747.69 960. 77 331. 20 1 200.51 6 240.18
[24.28) 19 46 25.1 328.19 6 235.65 1903. 85 488.08 168. 25 609. 87 3170.05
M 227 33 632.98 10 268.73 2 632.53 907. 50 3289, 42 17 098.19

ZIE L (8 1) R iy AE Y i i K& (4, ) 12 By
AR 2. 06 A, R OZ (8. 16) 42 B 2 1] i A2 i
BRI KA 1,26 /5.1 L0,8).[12,20) ,[16,
24).[20,28) 1Y AR B2 IR AR B e 3 K AR A 1. 00,
1.10,0.57.,0. 23 fif . ¥ 3 K 0% 08 # 5 KPR
T BH &0y i PR 2 L A 17 A 0 T A R AR PR, ek oy
H R AP A 18 A RS TR RR 3 A ) A L TR
M LA B ) 33 632,98 kg + hm Y, L
RO B 2 B AT AE (16, 28) 42 B 2 18], Hovb 7

[20,24) 72 B 43 4 14 B fifh 2 fe %, M 6 240. 18 kg -
hm 7 K16, 20) B . 1A% 1 M 1 Bk i = o0
13 808.77 kg « hm . & 2% B Ay B fitf 4Ky« W T
At i 10 268. 73 kg « hm *, R BBk fiff 3 2 2
632. 53 kg « hm™ %, & 0 ff fiZ% &= v 907.50 kg -
hm ™2, REAR B fif 5 4 3 289. 42 kg » hm 2, 33 i &
B il 2 19 60. 06 % (B ) .15, 40 % (B K L 5. 31%
CREIT) (19, 24 Y6 CREAR) o B it 55 119 0 A 15 450 70 26 0
A A > AR > AR > A
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5. 44 % T i H A L ¥ B/ . AT BF S 2 B A A
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LA 0 B A AR e T R R AR i 2 T A
AR R DG E L FOME OC R B4 X > 0. 7, LT 4% 2%
AR A AR DY O A A I A R R, LA Y
TR YA E RECRY ARAE 0.9 DL E L B
REAR AT 1) fie B IR AR Bt i A8 Ak . AW T A2 e B R0 DA
Dy sl H 8 & R R BB B, R Oy Wy =
111.985D" ™, (R* = 0. 983) ; B # A ¥y 15 5 784 2 1)
Dy B 745 & 1Y Logistic Jy f&, &My Wy, =
1/€0.000 0121-+0.001 91X0.77°),(R*=0. 973);
YRR EILLL D S B A8 5 %) Logistic J7 2
W, = 1/(0. 000 002 54 0. 000 372 X 0. 771",
(R*=0. 982) s 14 K A 4y i 155 80 LRS- A= Y 45 A 7Y
AEARL 43 ] 326 HBCRE pR £ ( H A8 2y D* HD L Logistic J5
B A REN D), AR IR A Wy = 119. 21
(D*H)* ,(R*=0. 907 W,; =1/ ( 0.000 033 3
4+0.003 69X0.815”),(R*=0.922),

AR LU A7 19 A= W B 0 S A0S 7R, HE I 1S 1L A 25
2 B ) PR A W L 3 S T A 2 X R 3 b
9 1A% S A ) LAl {H R 33 632,98 kg « hm ™, 1
W i3 b kA it 13 808. 77 kg « hm B AR EH Y
RGBT Bk fiff iy 10 268, 73 kg »
hm ™ ARk it 5 2 632. 53 kg « hm? , 3 i ik ik
M 907.50 kg « hm 2, R Mg &=~ 3 289. 42 kg
« hm ™%, 3 i 5 B B i LY 60, 06% (BT
15.40 % (B A% \5. 31 %6 CRFIF) (19, 24 Y6 (FFARD &

R0 WA R bR HE N 2D B R AR B AR BT 43
B » F2 22 O KA AT ) B AR b« 2 T AS BB TR A 2
% 1) BRI e SCAE S BOHE B AN BRI A2 (81 UH A3 A PR
AR BHEMA . B T W5 BMREL Z 4, B
b A AR TR R TR S MRAR Y, 1] 0 2= A2 + P i+
FAE AT v b+ Rl R+ SN AR B A R
TR I A + I RE, FRE + SR A SE Bk — A Hr b
PR 37 0 TR AS AR A ) 5 53 B 1 0 30 5 S kA7 ik — 25
MBI IE . AWFIE HOE % 08 1 a7 AR A Y ) 4
AL B e X AR B, E B T AR W 2 A
Fo IFBCA W S e AR ) Y A AT 9] G B
HR AR R., NI LR A S,

T 2 R 2% R A A — AT AT LA D — A B 4 7 1)
— R FEMAR A S AT 2 8 O R L i B AT
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