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Three kinds of pine forest biomass and carbon storage research in
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Abstract: Afforestation and restoration are vital contributors for offsetting greenhouse gas emissions. However, when compared to native
species, how fast-growing exotic tree species will influence the local ecosystem process remains poorly understood. In this study, the carbon
storage and biomass in vegetation and soil were compared one of three ways, natural native masson pine (Pinus massoniana), planted native
masson pine, or exotic slash pine (Pinus elliottii) plantation. The results showed that biomass of overstory vegetation was 103.46. 140.55.
164.15 t/hm? in natural masson pine forest, masson pine plantation, and slash plantation, respectively. The mean carbon storage was 678.025
t/hm? in natural masson pine forest, 777.11 t/hm’ in masson pine plantation, and 834.135 t/hm? in slash pine plantation. Carbon content
ranges from 0.427-0.530 gC/g in natural masson pine forest, 0.443-0.574 gC/g in masson pine plantation, and 0.444-0.466 gC/g in slash
pine plantation. For understory vegetation, 0.659-0.742 gC/g in litter layer, and 629.159-756.955 gC/g in the soil. The carbon (C) content of
soil of the three forest types decreased with soil depth. The distribution of C storage was soil > vegetation > litter. The results provide a
scientific basis and reference for coniferous forest management and long-term location monitoring.

Keywords: Pinus massoniana; Pinus elliottiibiomass; carbon content; carbon storage; coniferous forest ecosystem
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Table 1 Stand structure characteristics of sample plot

HH ERE W Kk Ihm?) 4% fem? B /m L NINE B Y L]
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Table 2 Stand biomass and its distribution ratio in organs for different forest types

R2 TRMKSFREHENERSE LG

Mgy I 157 i R il
IR 66.311+15.10 aA 18.06£4.78 bA 7.05+1.65Db 11.95+2.71b 103.374+24.24 A
L VaRastY/ iy LEMATAH  8081+11.98aA  36.28+6.64 bB 10.14+1.62¢ 13.22+1.88¢ 140.45+22.12 AB
WWHUAA N TAR 125.16+26.97aB  14.75+3.94 bA 9.04+231¢ 15.08+2.44 b 164.04+35.66 B
B RFA RSN 64.148 205 48 17.471 219 89 6.820 160 588 11.560 414 05 100
galwanti| R AN TR 57.536 489 85 25.831 256 67 7.219 651 121 9.412 602 35 100
W HBAR N TR 76.298 463 79 8.991 709 339 5.510 851 012 9.192 879 785 100

T ORPBAR A bR RN ERRRE M A RBEEYEEZREF (P<0.05) ; RARIKREFRFRAFEKSMEYREZEREE (P<

0.05) .

Table 3 Biomass and its distribution ratio in undergrowth an litter layer
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R I AR RARK RN TR BTSN AN /S
HENRZA )= 5.126+3.631 a 4,303+1.691 a 6.228+2.555a
LV N/ 1.1474+0.539 ab 0.881+0.277 b 0.837+0.217 b

RO RA ) e 0.469+0.085 0.418+0.073 0.340+0.251
S oA 0.519+0.114 0.428+0.042 0.387+0.105
O A A 0.501+0.357 0.964+0.191 0.830+0.378
AN A 1.489+0.194 b 1.811+0.290 b 1.5574+0.330 ab
it 7.762+4.281 6.994+1.883 8.622+2.836

T ORPEAR A SRR, ARNE TR R A RIZ AR EREFE (P<0.05) ,
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e o > BT e > AR I B 2 > AR Bk 2 s
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Table 4 Carbon contents of different organs in different forest types
AR T 53 i it A
I AR RARAR 0.451+0.018 aA 0.427+0.020 a 0.448+0.023 aA 0.530+0.023 bA 0.464+0.071 A
RN T 0.508+0.009 aB 0.443+0.012 b 0.540+0.022 cB 0.574+0.014 dB 0.516+0.052 B
HAA N TR 0.464+0.003 aA 0.444+0.010 b 0.466+0.005 aA 0.448+0.015 aA 0.455+0.014 A
T RPRIR I AR, AR ERRFR—MSARREEMREREE (P<005) ; RARKEFRERARKSHEYREEFTE (P<
0.05) .
x5 ARMKOSNTHEMEMILHHEYERESE (gC/ Q)
Table 5 Carbon contents of under growth and litter layer in different forest
R
A HENRJZ TR SPHE
- - KAk L4 LR
RN TR 0.425+0.082 0.369+0.068 0.47740.164 0.40740.086 0.30840.090 0.44340.137
L RIARIRAK 0.396+0.073 0.37240.099 0.396+0.061 0.43040.090 0.33540.114 0.419+40.078
FEHbAA N TR 0.431+0.060 0.379+0.143 0.452+0.163 0.417+0.061 0.432+0.106 0.464+0.116

TORPEIAEE R, SEfEREER R EN (p>0.05) .
W 2P Hm &\ AE 0.419 ~ 0.464 gClg 2 [ .
23 TERKREE

& 6 nfLLE H, H R KRR L5 A Pk
i KT 2977 gClg /) T+ 8.149 gClg, + A Ml
o s T HERE R, 0~ 15cm & 15 ~ 30
cm LIEH YL S E 5 30 ~ 45 cm [ 45 cm LA
THEHFAEREER (p<0.05) o LEMATH
A LA AE 4.843 ~ 9.603 gC/g 2], 0~
15 cm HIEEA PR S 5 15 ~ 30 cm A LK

TERACEEESR (p<005) , KEZLHE (0~
15 cm) 5 45 ~ 60 cm 3 HUK & = A 2
FZES (p<0.05) ; MWHAK A MU S R
i, R E T TR M ) B2 MR 45 em R LR
Fa AR LRI T 0 ~ 15 em. 15 ~ 30 cm.
30 ~45cm 3 2 LA 4, REEHRS RAE
8.116 ~ 13.629 gC/g 2 1], H -IEA MRS =T
BEFER 3PEFH M TGO SRR T
5.592 gC/g /T 11.327 gClg, @tk N THR> 1 )2
AN TAR> 5 BRI R, ZERARE.
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Table 6 Soil carbon content in different forest types

o 0~ 15cm 15 ~ 30 cm 30 ~ 45cm 45 ~ 60 cm AT
A RIRA 8.149+2.386 aA 7.732+1.857 aAB 3.512+0.309 bA 2.977+0.207 b 5.592+3.259 A
Iy RAAN T 9.603+1.302 aAB 5.309-+0.708 bA 8.241+3.095 aB 4.843+0.683 b 7.006+3.506 A
HEHBRA N TR 13.629+5.758 B 12.237+7.942 B 8.116+3.192B — 11.3274+7.291 B

TORPRAR A S AR RS NBAR A IR, FTH RS FRERORF — R EEAR LR AP BERARE (p<0.05) ; RFIARK

B BEROR AR AR AR IR R LR WA AL S B R R B (p<0.05) .

24 BHMESRFHREERZE S5

241 AWM TEAZ S =

MR 7 vl £, SRS N AR TR A2 () B i
T I 2 P AR AR SR, Oy 83.776 tthm?, I
WA S RAN N T Ak 67.276 t/hm®, &K 5
43.1 t/hm?, 3 FhAR AR 2 R 40 g Bt m) 0 A
FHER,

3 FhAR 2> 10 55 B B B ity 1 BT G i W
THALRE (P<0.05) , W TS TFARZ
BB A B 53% LA b VRO B R IR i
T 8.6% ~ 25.4%, BB i AR, Tk 2.922 ~

6.413 t/hm?, H\5 T BBk 3 Ko

HHE 7 i A3, 3 oo H b3 o il /Ny
SR, 3 BRI IR A . R B TR G
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242 FRMAE ARGk E R I A R A

H& 8 W3, B RAMAES RS kb &
b 678.025 1 tthm?, FE4% 2 ik fith 5y 48.20 t/hm?,
7 7.0%;  SEHL ) 2 S AR R 0.667 thm?, Xy
0.09%; -3 fx ik 629.158 9 tthm?, W& T
HoAh 2t (p < 0.05) , 5 RG MG
92.7%;
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Table 7 Carbon storage of different organs in different forest types

PRA + 137 nt i #it
I RAA R 29.195+10.850 aA 7.771+2.361 bA 2.922+0.740 bA 6.142+2.509 b 43.100b+16.460
RN T 36.144+12.063aAB  17.151+2.999 bB 6.413+1.965 cB 7.5680.890 ¢ 67.276+17.917
BTS2 VAN 65.425+8.854 aB 7.2424+0.919 bA 4.558+0.568 bAB 6.551+1.834 b 83.776+12.175

TORPEAR A R RTARANE R REREE (p<005) ; FFIHFAREFREREFARE (p<0.05)

®8 HMESREBBEERZESH (hmd)
Table 8 Carbon storage and distribution for different Forest types

JAIR Iy AR KRR AN N T AR A N TR
PN 47.297+12.303 Aa 70.096+10.243 ABa 75.595+16.504 Ba
HEAR)Z 0.746+1.245a 0.597+0.367 b 0.775+0.622 a
ek
A 0.157+0.211 a 0.094+0.089 b 0.888+0.060 a
N7y 48.199+17.635 70.788+25.222 76.438+28.042
ROk 0.187+0.045 0.179+0.068 0.222+0.081
o fift 0.22340.045 0.292+0.107 0.161+0.069
HeHb
Lo iR 0.25640.112 0.18740.059 0.35840.244
N7 0.667+0.080 a 0.659+0.104 b 0.742+0.170 a
0-15 213.628+87.578 212.719+62.628 312.337+168.890
15-30 217.209+98.023 131.388+58.150 265.017 +144.037
TR 30-45 100.169 +28.223 224.554+130.989 179.601+68.572
45-60 88.154+11.200 137.003+40.418 —
N7y 629.159+87.747 b 705.664+88.432 ¢ 756.955140.500 b
&t 678.025+344.460 777.110+416.876 834.135+567.790

ORI AE SR RAIRRANE = BROR R AR R K 825 B (p<0.05) ; FATHRIRS F BRI Rk fit & 22 55 0 %

(p<0.05) .

777.110 tthm?; Kit/Z 4 70.788 t/hm?, 5 9.11%:;
TEHL B 2 A 0.659 tthm?, (5 ZEA R Sifi &
[¥] 0.08%; 382k fit e fe i 4y 705.664 thm?, &
FE T HALZ s R (p < 0.05) , ARG
511 90.8%.

A N TARAZS R G0 i fifi 54 834.135 2
t/hm?®, Hi#% 2 76.438 tthm®, 1 7.96%; ik
YA ALY 0.742 thm?®, H 7 0.08%; +1%
R A B e A 756.995 tthm?,  y R 48 WA 1
90.7%.
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