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Carbon density distribution characteristics and influencing factors in aerially seeded Pinus
massoniana plantations. PAN Ping', HAN Tian-yi’, OUYANG Xun-zhi'*, LIU Yuan-qiu',
ZANG Hao', NING Jin-kui', YANG Yang' ('College of Forestry, Jiangxi Agricultural University
Nanchang 330045, China; °Jiangxi Province Forestry Survey Planning Institute, Nanchang
330046, China).

Abstract; The distribution characteristics of carbon density under aerially seeded Pinus massoniana
plantations in Ganzhou City of Jiangxi Province were studied. Total 15 factors, including site,
stand, understory vegetation, litter and so on were selected to establish a relationship model be-
tween stand carbon density and influencing factors, and the main influencing factors were also
screened. The results showed that the average carbon density was 98.29 t + hm™ at stand level with
soil layer (49.58 t - hm™) > tree layer (45.25 t - hm™) > understory vegetation layer (2.23
t - hm™) > litter layer (1.23 t - hm™). Significantly positive correlations were found among the
tree, litter and soil layers, but not among the other layers. The main factors were tree density, avera-
ge diameter at breast height (DBH) , soil thickness, slope position, stand age and canopy density
to affect carbon density in aerially seeded P. massoniana plantations. The partial correlation coeffi-
cients of the six main factors ranged from 0.331 to 0.434 with significance by ¢ test. The multiple
correlation coefficient of quantitative model 1 reached 0.796 with significance by F test (F=9.28).
For stand density, the best tree density and canopy density were 1500—2100 plants + hm™ and
0.4-0.7, respectively. The moderate density was helpful to improve ecosystem carbon sequestration.
The carbon density increased with increasing stand age, DBH and soil thickness, and was higher in
lower than middle and upper slope positions.

Key words: Pinus massoniana ; aerially seeded plantation; carbon density; distribution characteris-

tics.
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1.1 AR IR

EEMITT (24°29'—27°9" N, 113°54'—116°38' E)
PLFVLVPY 44 B &6, b Ak #VT E i, S AL 3.9 x 10°
km?, (5448 SRR 23.6%. b5 DL L b R0 s
F RS FERAE RS THCE MCA S, TR
M PR LT | B 32 AR B KU X
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288 d,4F 34 H BRI 1636 h. FR AR 7E 25 345K 76.2%
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PIAREE AE 20 T2 60 ~90 4EAX, 76 N 0348 bk
TR Bk 4 3 2R 35 e J 1 BB X 4 0 AT T R mi AR
()RR L AN T 15 AR, H AT CHE S R AR S 4
AMAU Y 21.4% , RS IX FE IR IEZ —
MO AR B 3= B B ( Dicranopteris linearis) 1717

chinense ) 2% 7E 20 {20 90 4FAC, X4 K& DM
A RFEASA] He G R T AT ( Schima superba ) 55 [
-85

1.2 W5k
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FE GG D R AR B AR X 24 [ B FE R TR
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T B BRIERE -, 1 2 T AR AR /N AR 4l b R B 2tk
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K Excel 2010 F1 SPSS 19.0 AF%h % 47
G AT R Pearson AHIC T A3 HT 45 J2 U B 25
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2.1 RGPS BE A BCARPAE S AR G

I 1 AT HT ARG P340 B 98.29 t « hm ™2,
RIA HIEESTRARBE ST HZ>WMIEW)Z, 5
182 AR I LR, R 50.4% ; 8 75
YIEHN, N 1.3%. 35 AR S ZE0(CV) R4y %
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Table 1 Carbon density characteristics of different layers

HiH FEfE L EY i o LE i

Item Mean cv Proportion
(t+hm™) (%) (%)

TE K2 Tree layer 45.25+27.49 60.8 46.0

WEHIREZ 2.23+1.45 65.0 23

Understory vegetation layer

JH7EH))2 Litter layer 1.23+0.89 2.4 1.3

F 82 Soil layer 49.58+11.01 22.2 50.4

£t Total 98.29+24.48 24.9 100

JEMNBIR 3% nTRE P AR T AEL B A v W) LR i 2
HRPA JBE 2 bR A3 N LA B3 (07 A 45 57 i A 1 14
LRGN s T AR SR TR L A8 S 2 AR RO
JEEATF SR Y ; 2 05 1 A 5 25 0
P i )RR RN T O, T AT M
TIEE AL R A T LAY £L 8, R 25 R 4
JIN DRI, e s T 7 S AR E e/

HIZR 2 A0, IR 2 5 2 BBk 5 3
IEARSE, AR STAR)Z | LR A R 1
FEAEARSE , HAb R R BE 22 ] (AR SR 2 AN J 2
XERMITEAR)Z WY J= e A58 )= 2 T8 AR B Al E A
PR ERR, L PR al RS U4 v ) 2 2RI T I
JETA T AR B F R IR R EOR,
HErP IR T ZOR IR T AR R 0 W) 37 ) AR AR Y
IR,

2.2 MROTRREEEERZ N

2.2. 1 RIS, SESCER[9, 11 ] RAS A KRS
JEANARB IR R v s LA B, 35 IR iy L e 2%
JBERYIA T X b AT 0 Ak (35 3) B2 MR IR A 37 b
PR (it s R Iy | 4 )2 T8 38 8 4 i =
JRERE) RT3 T (BRSO B AP L AR o 2 Bl A
B TSP R i A ) (AR R PR (PR AR B i JEE L AR
MG LRI T (R R YR
JE) 25 15 AN F i T RR v A L SRS D 2T
FER RO S 22 AR, PR 5 SR I SE [ 7

R2 AEBXRBEERIXEST
Table 2 Correlation analysis of carbon density of different
layers

AR M HBZ R
Tree Understory Litter
layer vegetation layer layer
W R -0.124
Understory vegetation layer
ik 0.391** 0.013
Litter layer
LIEE Soil layer 0.327" 0.251 0.436 "

#* P<0.05; * * P<0.01. F[f] The same below.
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Table 3 Decomposition of influencing factors of carbon density

15 H 25 H Sub-item

Item 1 2 3 4

4R Altitude (m) MK F(<100) Tt FE(100~249) 77 1. (250~ 499)

W Air Slope position by 12573 TH

I 1) Slope aspect [H 3 2K [k BA1Eb3 B3

3 F Slope gradient (°) W (6~15) B (16~25) By (26 ~35) 29 (36~45)
+JZJEE Soil layer thickness (cm) i (<40) 1 (40~80) JE(=80)

J& 58 i 2 R E Humus layer thickness (cm) #(<10) 1 (10~20) JE(=20)

M HE Y 55 Understory vegetation coverage (% ) <30 30~60 60~90 =90
MR HLHE 5% Understory vegetation height (m) <0.5 0.5~1.0 1.0~ 1.5 =1.5

JE Y5 E Litter layer coverage (%) <30 30~60 60~90 =90
TS YR Litter layer thickness (cm) W(<1) F(1~3) JE(=3)

WREUE Density of trees (plant * hm™?) <1500 1500~2100 2100~2700 =2700
HBFAEE Canopy density <0.4 0.4~0.7 =0.7

W Rl ZH B Species composition 10P 8P2S 7P3S 6P4S
Mt Stand age (a) 11~20 21~30 31~40 41~50
F-H 1% Average DBH (cem)

P. DM Pinus massoniana; S: Afaf Schima superba; 10P: 5 EAMLIMK Pinus massoniana pure plantation; 8P2S .7P3S 6P4S. Db A FIA M TIR

AZHABI 43k 8 2 2.7+ 3 F1 6 ¢ 4 Different mixing proportions of Pinus massoniana and Schima superba respectively were 8:2, 7:3 and 6:4.

x4 WEUZHAER
Table 4 Operational results of the model

it H AR EHANS el SMHEAR 2% i HH G 2 5 o K
Item Item code Sub-item code Score Score range Partial correlation t test
coefficient

b ZA X 1 -6.801 6.801 0.362 239"
Slope position 2 -3.470

3 0
+ZEE %) 1 -32.433 32.433 0.368 2.44*
Soil layer thickness 2 -12.468

3 0
PRI Y %3 1 0.799 8.648 0.434 2.97" "
Density of trees 2 8.648

3 2.741

4 0
ABFA 2 Xy 1 -0.359 3.125 0.331 2.16"
Canopy density 2 2.756

3 0
e x5 1 ~11.067 11.067 0.359 2377
Stand age 2 -3.435

3 -1.576

4 0
SFHH042 Average DBH %g 1.371 1.371 0.386 2.58*

t0.01(49)=2.68; 1,5(49)=2.01;5 Fy,(6,49)= 3.20; r*=0.796; F=9.28.
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