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Table 1 Basic overview of sample sites
R FBCE AR/ e WE PR em TR
o g o WA /m o W/ CHk/hm) Sk o fem pom
Stage of Treat ¢ Number Stand Altitude/ Slope/ Density/ Canopy Mean Mean tree
stand deve- reatmen of plots  age/year ttude/m ope . ‘,:nbl y B density DBH/cm height/m
lopment (Individual/hm~)
Young forest Control 5 15—17 1138—1274 2—25 765—1 965 0.7—0.9 11.8—14.4 11.2—12.9
Management 5 15—17 1065—1 300 2—20 1155—1 905 0.7—0.9 13.5—15.9 13.4—14.8
Middle-aged Control 11 18—28 1091—1298 2—25 630—1 365 0.7—0.8 12.7—21.3 11.5—18.2
forest
Management 11 18—28 1070—1 331 2—40 480—1 125 0.6—0.7 17.6—21.4 15.6—17.7
Near-mature Control 8 31—50 1077—1 210 2—20 5556—1 275 0.6—0.8 17.3—27.9 13.6—19.8
forest
Management 8 31—50 1064—1 227 0—35 435—840 0.6—0.7 20.8—26.8 16.9—21.5

Note:stand age is the actual age of the stand in 2022,
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L ER Ay LR R 4 3 0 R S HORE R B 400 —
500 g, HIASHL 150—250 g, HFHEAR FAH M 5
FUHL R 43 FF & o B FR B, D SR IR R AR R AF. 7R 1
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AR I BB B BE TR R J2 Bl fifh it 43 50l O 3. 958, 4. 413,
6. 693 t3 £ B Mo Dy il bR L Hp il bR T BORKR B BE TR oK
ERAE R AY W 4. 780.5. 357.6. 722 t, IR AR B BE
() 255 PR A 55 0T BEOBR 73 7 K 2 B B i A7 7 W 35 25 %
(P<C0.05), Ifi &y % MK 5 3 bk B B O 1 35 25 5+
(R 2.8 1], FARZmMEEAESRE TN LT
AL 35 %0 A B MR I 8 i BE KL I H ARG 10
RG> bR i b T SRR 28 8 bk 5 ) B A3
TeAR 2Bt A 53 L 22 E 3 08 141901 21% .
—6.30%0 (K 2), BIEKRE . MRX D EMAN THIF
AR Z A 5 2 B 2838 bR 43 KT X BEbR 43 R W A
SRZE X T IX D B A N TR TR A 2 Bk it i 42 T+ 2
AIEAER.

XoF FEORE Hb &0y 0 b v S PR LI OMR B B E AR 2 Bk
it 43 31 0. 011.,0. 035.,0. 040 t, 2255 4l & K
R bR L I MK B B Bk A i 43 51 DR 0,016, 0. 031,
0. 049 t, &l iy bk By Bt 28 5 bR o0 VE K 2 ik i ok 2
2 X BB AT (P <<0. 05) , 3T BUbK B B 22 %8 bk 43
AR V2 i it et W S 3 R T R BRMR 4 (P <<0.01) . 5 X
HEPR 20 HH L L W KR 2 A2 25 3R G5 ik Ak it 4l I AR T
0.03% . % FR AL 0.07% ., I Bk F+ 7 0.02%
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SR R A AR . DI I BRORI S O B B
R AR 43 B AR E kA &5 43 5 2 0..009,0.039,0. 035 t,
2B MR R JE At & 43 O 0.010,0. 025,0. 057
t, IR AR B B BEOAR Zr A st i B KR Ta
MR (P <0. 05) o 1M1 T BAMK B B 2878 AR 43 T K 2 i
B E R TR AR (P<<0.0D) [ 2, 1(o)].
B SR B B 7 LG AE IR AR BERE AR 0. 1506, 7R IR
PARBYBEFE 7 0. 10% (R 2), BA 2 BB it i R R
R B IR K TR BRAR S

AN TR AR 3 2 JE W B (4l i b, o i K L O b
FEAS N ARG BROBR 73 4 4 J2 Bk it = 53 1 4 3. 978
4.487.6.768 t, & H bR 4> HH W E Bk A & 53 0 R
4.806.5.414.6.829 t(F£ 2), WE 1(d) frmxw . ¥k
JE ik it i AE AR B B A AE B 25 S (P <<0..05),
5 0F BEAR I AH LU 2258 AR il = o U TE S IR AR B
FhiE 143 % AE IR AR B Be T 5 1. 00 %0, 75 3 2R B
BEFEAR 6. 1700 (3% 2) . 8% )2 ik it & 2 o b AR 4k
A5 I AR 2 RA—F,

Table 2 Carbon storage and percentage in each layer of P. massoniana plantation at different development stages Unit:t
s n TP Z T2
MG K JE B B Vegetation layer &Yz Soil layer EERG
Stagedof T i Litter Ecosy-
stan reatment 5 N }
e R HEA A /Nt layer —on « P PN, PN, stem
development Tree Shrub Herb Total 0—20 cm 20—40 cm 40—60 cm 0—60 cm
Young Control 3.958 0.011 0. 009 3.978 0.311 3.133 2. 042 1.296 6.472 10. 761
forest (36.78%) (0.10%) (0.08%) (36.97%) (2.89%) (29.11%) (18.98%) (12.04%) (60.14%) (100%)
Manage- 4.780 0.016 0.010 4.806 0.314 3. 649 2.084 1. 662 7.395 12.515
ment  (38.19%) (0.13%) (0.08%) (38.40%) (2.51%) (29.16%) (16.65%) (13.28%) (59.09%) (100%)
Middle-aged ~ Control 4,413 0.035 0.039 4,487 0.278 3.933 2.030 1.557 7.520 12. 284
forest (35.92%) (0.29%) (0.32%) (36.53%) (2.26%) (32.02%) (16.52%) (12.68%) (61.22%) (100%)
Manage- 5.357 0.031 0.025 5.414 0.288 4. 257 2.401 2.068 8.725 14. 427
ment  (37.13%) (0.22%) (0.17%) (37.53%) (2.00%) (29.51%) (16.64%) (14.33%) (60.48%) (100%)
Near-mature  Control 6.693 0. 040 0.035 6.768 0. 264 3. 358 1. 989 1.322 6.668 13.700
forest (48.85%) (0.29%) (0.26%) (49.40%) (1.93%) (24.52%) (14.52%) (9.65%) (48.67%) (100%)
Manage- 6.722 0.049 0.057 6. 829 0. 306 4.184 2.558 1.922 8.663 15.798

ment (42.55%) (0.31%) (0.36%) (43.23%) (1.94%) (26.48%) (16.19%) (12.17%) (54.84%) (100%)
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Fig. 1 Vegetation layer carbon storage of P.massoniana plantation at different development stages
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Fig. 2 Carbon storage of litter layer in P. massoniana

plantation at different development stages
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Fig. 3 Soil layer carbon storage of P.massoniana plantation at different development stages
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Effects of Close-to-Nature Management on Carbon Storage of Pi-

nus massoniana Plantation Ecosystem

Z0OU Fenghu,CHAI Zongzheng " "
(College of Forestry,Guizhou University, Guiyang , Guizhou,550025, China)

Abstract: The study on the effects of close-to-nature management on carbon storage of Pinus massoniana

plantation ecosystem can provide practical and scientific bases for carbon sequestration and sustainable man-

agement of P.massoniana plantation. This study took P.massoniana plantation in Longgang Town,Kaiyang

County,Guiyang City,Guizhou Province,as the research object. The paired z-test was conducted to compare

the carbon storage of the vegetation layer,litter layer and soil layer in the control stand and the close-to-na-

ture management (hereinafter referred to as “management”) stand of P.massoniana plantation at different

development stages after nearly 10 years of close-to-nature management. The results showed that: D Close-to-

nature management changed the proportion of carbon storage at different layers of the plantation ecosystem,

while the overall distribution of carbon storage in the ecosystem still followed the pattern of soil layer>tree
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layer>>litter layer=>shrub layer>herb layer. @ The carbon storage of P. massoniana plantation at different
stand development stages was significantly higher in the management stand than in the control stand.indica-
ting that the carbon storage of the ecosystem can be effectively improved in a relatively long period after the
close-to-nature management. @ The carbon storage in the vegetation layer was significantly higher in the
management stand than in the control stand in the middle-age stage. The carbon storage in the litter layer
showed no significant difference between control and management stands at the three development stages.
The carbon storage in the soil layer was significantly higher in the management stand than in the control
stand in the near mature stage. In conclusion,close-to-nature management has the effect of improving the car-
bon sequestration of P.massoniana plantation ecosystem. Subsequently,local broad-leaved tree species such
as Liquidambar formosana sQuercus fabri and Q. acutissima can be replanted to enhance species diversity and
promote stand growth and carbon accumulation in the P. massoniana ecosystem. This study provides scientif-
ic reference for the management of P.massoniana plantation and other plantations.

Key words: close-to-nature management; Pinus massoniana plantation;stage of stand development; carbon

storage of ecosystem
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