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Table 1 Basic situation of Pinus massoniana plantation plots

Juprm MR mm B A Man DR Averde e Doty Conopy Cliate
(a) (m) (em) height (m) (trees/hm?)  density conditions

Yh 10 N Mii‘u{:hill 314 16.02 13. 35 1983 0.8 Centilﬂzﬁ)fopics

Yz 7 NwW I\l/:IFi‘d 313 10. 55 5.65 1 300 0.7 Souﬁ?uﬁfipics

Mh 19 SE l\‘/:IFi‘d 315 15.18 13.83 925 0.7 Centtlﬂzﬁifopics

Mz 18 SE Miiujghill 378 12.67 10. 79 1407 0.8 Souﬁ?uﬁipics

Mp 14 SW l\‘/:IFi‘d 426 11.52 9.75 1 066 0.7 Nortizj‘f}ﬁopics

Oz 59 SE U[ﬁlill 258 41. 27 26.55 197 0.8 Souﬁ?uﬁipics

Op 61 NE Mii‘d;hill 425 50. 87 30.19 307 0.7 Nortizf‘fﬁopics

HERZEEBRAME . (Yh) #E2ELE Schef flera
octophylla MF Ficus tikoua i W BENS 2§ Vernonia
solanifolia ; (Yz) B B 4t P} Melastoma normale .J™
PO K 88 W Wendlandia aberrans . R M| Itea chinen-
sis; (Mh) = M 3% Ewodia lepta. #i F. Bt 4 W8
Rhodomyrtus tomentosa ; (Mz) #4348 | = R 2 B3}
W] Sarcandra glabra ; (Mp) ILFEHL Litsea cubeba ik
MBEMS 25 Vernonia solanifolia ; (Oz) 4l T Ardisia
palysticta JIERGA T llex hainanensis , JLT Psycho-
tria rubra ; COp)R3EYE Sterculia lanceolata JBM B
JCHE Tetrastigma caudatum AT H .

Te Rz EERHEFA . (Mh) F5 T Machilus
suaveolens Mg K Loropetalum chinense \ 3 F AR Si-
noadina racemosa . Vi B§ AN ff Schima wallichii;
(M2) 154 Sapium discolor REZELE; (O2) Ry 44 |
W A H llex hainanensis, KBk Quercus grif-
fithii ; COp) BN Alangium kurzii AR % K
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Table 2 Model fitting and verification of shrub biomass of Pinus massoniana plantations under different climatic conditions

e S ’

Mot Diteen 8% Regresdon g SEE MsE o THE
types organs model

Yh n: 1 W=27.836(D*H)""" 0.527 24,378 —2.549 —0.562

et I W=42.177D">" H " 0.547 23. 864 —4.056 —0.941

I W=24.434+7.544(D*H) 0. 494 25.208 —1.686 0. 001

Brﬁch 1 W=13.709(D*H)*"" 0.658 25. 875 —5.915 —0.659

I} W=17.877D*%° H" 0. 660 25. 804 —5.237 —0.489

mm W=—0.375+13.565(D* H) 0. 658 25. 875 —4.538 0. 001

T:Enk 1 W=51.604(D*H)" " 0. 834 31.169 —4.052 —1.053

I W=33.222D" ¢ g 0. 846 30. 022 —2.677 —0.634

1 W=37.565+21.063(D*H) 0.797 34,383 —3.065 —0.002

Ab%ﬁz{foﬁﬂﬁgm 1 W=280.980(D*H)""™ 0.843 59. 009 —3.592 —0. 868

I W=102. 652D "% H*** 0. 846 58. 360 —3.209 —0.861

I W =38.507+48. 900(D*H) 0.831 61.140 —2.997 0. 000

Yz If];f I W=20.626(D*H)*** 0.511 28. 375 —14.098 —2.764

I W=31.956D" " H *'% 0. 546 27. 350 —16.022 —3.095

I W=21.913+3.062(D*H) 0. 400 31.425 —5.632 0. 002

Bfich I W=12.478(D* H)" 0.811 19. 036 —16.914 —2.543

Il W=22.169D% % H 37 0. 867 15. 944 —14.099 —1.401

I W=09.967+4.598(D*H) 0.776 20. 736 —10.198 —0.001

T:Enk 1 W=23.062(D*H)*""* 0. 960 33.103 —5.983 —1.138

Il W=21.078D" "8 {18 0. 960 32,747 —6.434 —1.081

I W=3.795+19.216(D*H) 0. 958 33.617 —4.734 0. 000

Ab%jfgoﬁﬂﬁgm 1 W=54,601(D*H)" """ 0.910 71.427 —13.748 —2.000

Il W=62.053D" " {" 0.913 70. 530 —13. 641 —1.973

Il W=35.675+26.876(D*H) 0. 893 77. 857 —10.017 0. 000

Mh L”;f 1 W=21.114(D*H)"*" 0.501 43,642 —0.250 —0.155

Il W=154, 637D> " H %% 0. 887 20. 745 2.152 0.914

Il W=35.214-+4.217(D* H) 0. 492 44,038 —0.938 0.006

Brfich 1 W=7.636(D"H)"*" 0.743 42.351 -1.869 —0. 820

I W=22.161D% > 0.773 39. 799 —2.934 —0. 645

I W=0.665+6.595(D*H) 0.742 42,411 0.515 —0.004

TInk 1 W=46.287(D*H)""" 0.880 70.115 —1.758 —0. 459

Il W=53.227D" {77 0. 881 328.199 306. 271 335.588

I W=67.584+17.521(D*H) 0. 867 73.604 —1.834 —0.001

Ab%jf?‘;fuiﬁgm 1 W=68.507(D*H)" "™ 0.835 139. 685 —1.659 —0.575

II W=120.492D%* " ff %" 0. 855 150. 889 8. 809 11. 604

I W=94.099+29.089(D*H) 0. 826 143. 743 —1.713 0. 000

Mz L”:af 1 W =24, 448(D* H)" " 0. 409 48. 698 —0.798 —0.184

I W=45.228D* " H % 0.575 41. 322 12.024 2. 681
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gk 2
Continued table 2
e e ’
Mo it 28 R g SEE MsE o THE
types organs model
Il W=38.820+4.281(D*H) 0. 386 49. 637 —1.635 —0.003
Brfich 1 W=29.078(D*H)""* 0.592 61.570 —1.811 —0.273
I W=28.366D" " H""" 0.592 61.555 —1.912 —4.727
I W=44.662+7.769(D*H) 0.578 62.623 —2.031 —0.003
Trunk 1 W=56.908(D*H)" %! 0. 954 59. 846 —3.188 —0.615
II W=48.708D " {11t 0.963 53.562 —3.147 —0. 467
I W=64.155+29. 585(D*H) 0. 945 65.695 —3.082 —0.001
Ab%jf?‘;fuiﬁgm 1 W=101.386(D*H)*"** 0.911 121. 422 —1.692 —0.301
II W=98.480D"*" {7 0.911 121.173 —1. 808 —0.337
I W=138.733+41.884(D*H) 0. 898 129.511 —2.391 0. 000
Mp Lu:af 1 W=18.403(D*H)"%? 0. 666 76. 292 4.333 1.343
I W=44,183D*** H %8 0.716 70. 391 1.314 0.253
I W=32.582+10.029(D*H) 0.672 75. 600 —0.778 —0.003
Brﬁch 1 W=18.919(D*H)**"* 0. 602 52. 831 0. 800 0.236
I W=24,961D**" H" " 0. 649 49,631 5. 580 0. 936
I W=22.009+9. 954(D*H) 0. 604 52,716 —0.770 0. 001
T:Enk 1 W=58.056(D*H)" %! 0. 861 71.963 —2.488 —0.568
I} W=58.685D" "7 H " 0. 861 71.958 —2.657 —0.735
mm W=106.810+16.177(D"*H) 0. 817 82. 555 —3.326 —0.002
Ab%ﬁz%fuﬂ%m 1 W=128.655(D*H)" " 0.898 122. 922 —3.804 —0.763
I W=153.251D" " H*'"* 0. 902 120. 800 —4.202 —1.012
1 W =235.673+30.683(D*H) 0. 842 152. 921 —3.752 0. 001
Oz L”:af I W=29.242(D*H)" "% 0.272 77.015 —3.848 —0.900
I W=28.719D" %" H"* 0.273 76. 994 —3.656 —0.821
I W=69.295+2.042(D*H) 0.222 79. 645 —1.927 —0.008
Brﬁch I W=20.621(D*H)""% 0.434 160. 548 2.274 0. 439
I W=25.614D" " H % 0. 690 118. 825 12. 580 0. 755
I W=63.297+6.759(D*H) 0. 435 160. 456 —0.633 —0.003
T:Enk I W=31.419(D*H)" "¢ 0.903 199. 788 3.593 1.207
Il W=40.121D*"9 {1 0. 944 150. 979 4.152 0. 765
I W=31.459+29. 257(D*H) 0. 904 198. 856 0. 368 0. 001
Ab%jfzﬂriﬂé;n I W=65.658(D*H )" 0.817 376. 743 1.953 0.776
I W=84.049D* " H 72 0. 888 294. 769 2. 839 0.426
I W=159.994+38.304(D*H) 0.819 374.753 —0.884 0.001
Op Lu;f 1 W=10.036(D*H)""" 0.614 85. 227 2.591 0. 834
Il W=19.797D**"* H *** 0.651 80. 995 5.366 1.410
I W=13.866+8.146(D*H) 0.616 85.021 0. 550 0. 000
e 1 W=21.523(D*H)""" 0. 649 73.468 1.156 0.276

Branch
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gk 2
Continued table 2
yA 1 i =4 |
B Dl 8 R g SEE O MsETHE
types organs model
II W=32.596D% "0 [ 36 0.694 68. 609 5.991 1.158
I W=63.921+5.197(D*H) 0. 650 73.385 —0.170 —2.853
T:Enk 1 W=33.160(D*H)" " 0. 839 224,715 3. 949 0. 888
II W=30.626D" 7 H" " 0. 840 224.014 3. 140 0. 603
11 W=45.267+27.319(D*H) 0. 840 223.714 1.461 —0.002
Ab%jfﬁ(ﬁfgﬁgm 1 W=113. 140(D* H)*** 0. 883 174. 908 —1.178 —0.378
I W=119. 682D " " H*°% 0. 884 174. 329 —0.975 —0.262
I W=310.599+27.991(D*H) 0. 867 186. 313 —1.144 —0.001

2.3 AASEZFGTIAM EEWES TR EIFE

AR By A N TR 7% 5 A b 2B ) i AR 4
RN 1.84-—377.16 t/hm” (£ 3), 755 &M
HRO A B e AT T2 G BT L PR AR B B TR R 2
FRETE A4y (F R T R R 3 o) AR R
TR 5 S I AR Y R #3532 0 R 7 I B4V = JE 4
> T AR 5 VK 2 A I FNR A ) e R BR Y
BT aFA 1 3 B0 O AU HAGH > B 2 ARG > rp T AR

A7 R b AR W R R e R AR B R B
B A = Rl > B . A AR B B R v %
T3 A2 e B AR R 8 3 B O R I G > R I AR
I BRI BETR AR LRV A T AR R M A
Y oy 590 ¥4 2 B D i A AR R R i /D JL i BRLR
iR 2 AR RE R BRI R S 5 R R 4% AR 4y
Ay ) BR SR B T U/ 4 B, 249 3 B T T A
i > e

®3 FESBEEGHTIAM EEYERSE(t/hm’)

Table 3 Above-ground biomass and biomass partitioning under different climatic conditions (t/hm*)

LA JZ2/8 i bk by
Stand types Layer I Leaf A% Branch + Trunk Above-ground part
Yh C B vk . 7.10 20.05 152. 82 179. 94
ommunity
Yz ik . 2.65 4.24 24.32 31. 14
Community
Mh AR 3.93 11.28 87.49 102. 70
Arbor layer
HEAZ - _
Shrub layer 0.57 0. 44 1.61 2.53
< ik . 4,49 11.72 89. 10 105. 23
Community
Mz T AR 7.13 16. 81 117.78 141.71
Arbor layer
HEAZ
Shrub layer 0.64 0.54 1.94 2.79
| R 7.77 17. 34 119. 72 144.50
Community
TEARZ
Mp Arbor layer 4.19 13.00 102. 26 119. 46
WEAZ
Shrub layer 0. 80 0.73 1. 06 2.35
i 4.99 13.73 103. 32 121. 81

Community
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gx3
Continued table 3
ey IZ2/8 Bk L5
Stand types Layer M Leaf £ Branch T Trunk Above-ground part
Oz AR 4,77 21. 24 228.17 254.18
Arbor layer
WA . )
Shrub layer 2.14 3.26 8. 34 13.74
~ Ll . 6.91 24,49 236.51 267.92
Community
PR
Op Arbor layer 4. 40 27.18 343. 74 375.32
HEAZ =
Shrub layer 0.42 0. 35 1.41 1. 84
itk 4.83 27.53 345. 15 377.16

Community

2.4 ARSEEFGTEERENMES TR ERE
HIZ 4 5 B AR A E T SRR A TAR
e R o R AL L b AR W B A0 AL iR O 30, 76—
35121 t/hm® . FEM A 1R b O A 1) pg 0 Ry
RN IL P PR R B B S A I A i AR R L
A R B He L 2 B I ARG > b A > H B
AT A | MUAE PR b 35 o0 A Wy A RV R B
B R By B, 3R B AL Bl > 1 M B > o I B
T ARIE SRS (M B, FIHE Rk 3t B 3820 A=
Py 5 L LR By R AMAS R RE B M b R A i A
x4 TRASEEHTIENM EEMESEREREP ST

FET b LE g 2R R S R i B, R BN L > rh
WA = W o W) I AR B R R A5 0 R
1 BB SR B R A > R A 5 o AR B
T AR A0 A e 1 B SR LR R R i L 1 3R
B AE R = AT . 4l i PR i O B B, B R
YR T f > Sl R B B R AL 4% R 4 R
Pyt AE R b o B B 2R B b A > R I B
I BRBT BT AR S AN A o A S DL R
FEAN AR I3 A Wy A BV TR ot LU R B R Y
e B R BN AL IR > B WA

Table 4 Distribution of above-ground biomass and its proportion in communities of Pinus massoniana under different climatic condi-

tions
o/
M Leaf A& Branch + Trunk b L 5
e 361 Above-ground part
Mooy Bl Bk
Stand Layer oy 1t ik 1t ik 01 CLE 01
ypes Biomass Proportion Biomass Proportion Biomass Proportion Biomass Proportion
(t/hm®) 0 (t/hm®) %) (t/hm®) %) (t/hm®) (%)
Yh C if vk . 6. 81 96. 20 19. 81 98. 83 152. 35 99.71 178. 96 99. 47
ommunity
Yz C & . 2.48 93. 89 4.15 97.88 24.13 99. 25 30.76 98. 81
“ommunity
Mh AR 3.77 96. 75 11.01 98.02 85.96 98. 54 100. 74 98.42
Arbor layer
C ¥ & . 3.77 84.49 11.01 93.31 85.96 96.59 100. 74 95.78
“ommunity
Mz A= 4.99 70. 28 12.99 77.53 95. 31 81.08 113. 29 80. 12
Arbor layer
C B vk . 4.99 65.61 12.99 75.64 95.31 80. 05 113.29 78.92
ommunity
Mp AR 4.19 100. 00 13.00 100. 00 102. 26 100. 00 119. 46 100. 00
Arbor layer
ik 4.19 83.96 13.00 94. 67 102. 26 98.97 119. 46 98.07

Community
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Continued table 4
ot/
I Leaf #% Branch T Trunk %Hiﬂj‘igﬁﬁ
s Tl Above-ground part
Moy 2R Bk
Srand Layer P i e A it A it A it
ypes Biomass Proportion Biomass Proportion Biomass Proportion Biomass Proportion
(t/hm*) 79 (t/hm*) %) (t/hm*) 2] (t/hm*) )
Oz AR 2.43 51.41 17.03 80. 45 202.92 89. 06 222. 38 87. 64
Arbor layer
C L . 2.43 36. 81 17.03 70.51 202.92 85.99 222.38 83.37
ommunity
Op A 2.60 59.62 23.96 88. 34 324. 65 94.53 351. 21 93. 68
Arbor layer
T vk 2.60 55.11 23.96 87.53 324. 65 94. 20 351.21 93. 35

Community

3 iti

A= AT LA 4 S i 2R PR 45 R R D) RE Y R Ak
XA e (95 A8 Bh T T fR AR A B S5 AL 0 T A SRR
SRR A RO R S 5 T 5 T AR AN A
Py Bk A A A T kT ST A A AR R R X T
UMK 53 A 1y o FRR B0 9 A 35 L D B AR AR 38 Y D 3R
A EEAERSY . A58 7E X I R A BV B 7 ST R
HEAT I 5E (A B A L XS [) 2 s TR 2 SR B A
RZAY AR A g g2 Tl SR S R . R T
LA A A ISR AR 22, Sy (A A A B TR
1R HEH 3 LAY XS By A N TAREE AR JZ 3L AR Hb
PTG . WFSEAS SRR B Mz Ml Oz #E 5t
GEL7/hx: BIUP N = S AN BIB9S o 7 AL
AR P E R B R 0. 400—0. 964, H 3 MEW)
S AR e I R A e B R 1 D R BRI TR
B Hb 138 o0 A i AL R R L X R T A
2 g S G LB, R T AR T RN A 2 A
FIAEA: 9 R F 5% w4 K T 25 5 F 8UiR K
25,

AR AN ] 6 B A 0 5 43 TG 5 ek 2 AL 0 X A B
S A SR BE BRI 25 5 A W aE R B R
B LLE N A IR B A A 7R S R R IR BE A5 1R T R B
HAS [ 0 A A R T 2 W B A L FE R &
(G NG I < 0 e e 7 R e O 22 /A NS WY
THE R JZ A ST AR A W) e P AR B/ S 7T B S
TRt AR A BRI EAT o i AR bR A A T A X R
RS S X IR N R B A Y e AR AT
R T 45 B B oM X e /N e BObk B BB R ST K

Ao O T Bk M 18 20 ) 2 B AN W 6 i i)
e, ULIITE UM 25 1 A T 2 Rl 3] b iy, Al A2 9 TN
TR By RS TR v B AR R R — R B e
HEVEF s 47 R I SRR B B A v 2 1y ek 240 0 g I 4
it/ HZESREOR . L S il T W b 22 5 o 2 B
ARIEAE R KT R b, 5 A QBRI K oy
FROT B A, PR AN R B AL A9 2R W R N B
ST

R A W 1) 3 BE AR JR 5 R AR e AR PR R/
DA R A A B B 2 A 2 DD O 3R AR A M R S o A
P AR SCBRE N 2R AR 1 B SR A Bl A M
PUEHEAE ™ . RIS A 1F T SR AR A TR
ARSI P 2 R I FAHT P B AL AR L R AR B BT
PRS0 73 A W B o PR AR B SR AR e 3, B i
A7 I R A Wy BRI AR A A1) B ot LG e s Pl I
I AR IR 07l R SRR G B 24 D g A i
PR AR T B AE P ARy B AR N TR V& KT
WA W i AR RIS D H B R BAE RIS T L A —
A S
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Biomass Model Construction and Distribution Pattern of Pinus
massoniana Plantations under Different Climatic Conditions in
Guangxi

QIN Jiashuang"*,LI Yufeng'®,MA Jiangming'’,LAN Chuangzao', L] Haixing’ ,

TANG Shengsen’, LI Mingjin’

(1. Innovation Institute of Sustainable Development, Guangxi Normal University, Guilin, Guangxi, 541006, China; 2. Guangxi In-
stitute of Botany.Guangxi Zhuang Autonomous Region and Chinese Academy of Sciences.Guilin,Guangxi,541006,China; 3. Key
Laboratory of Ecology of Rare and Endangered Species and Environmental Protection, Ministry of Education, Guilin, Guangxi,
541006 ,China;4. Huashan Forest Farm of Huanjiang Maonan Autonomous County, Hechi, Guangxi, 547105, China; 5. Guangxi
Zhuang Autonomous Region State-owned Paiyang Mountain Forest Farm, Chongzuo, Guangxi, 532200, China; 6. Guangxi Acade-

my of Forestry Sciences, Nanning,Guangxi,530002,China; 7. Zhenlong Forest Farm of Heng County, Nanning,Guangxi,530327,
China)

Abstract ;: In order to scientifically understand the distribution pattern of above-ground biomass of Pinus mas-
soniana plantation and its changes with climatic zone,the young, middle-aged and over-mature forests of P.
massoniana plantations under different climatic conditions in the mid-subtropical, southern subtropical and
northern tropical regions of Guangxi were taken as the research objects,and a biomass model was built. Based
on the obtained model,the biomass allocation characteristics of P. massoniana plantations under different cli-
matic conditions were compared and analyzed. The results showed that: (1) In the shrub layer standing bio-
mass models, the fitting effect of the above-ground biomass of the trunk and whole plants was better,and the
model Il :W=aXD"X H* has the best evaluation index. (2) The community of middle-aged P. massoniana
forest and the accumulation of biomass in various parts of the tree layer was shown as south subtropical >
north tropical > middle subtropical. The accumulation of leaf and branch biomass in the shrub layer was
shown as north tropical > southern subtropical > middle subtropical. The trunk and above-ground biomass
are expressed as south subtropical > mid-subtropical > north tropical. The accumulation of biomass in each
part of the community in young forests and over-mature forests (except leafl biomass) was the smallest in the
southern subtropics. (3) The leaf biomass of P. massoniana of the middle-aged forest was shown as south
subtropical > north tropical > mid-subtropical,and the biomass of branch,trunk and above-ground was all
shown as north tropical > south subtropical > mid-subtropical. The biomass of all parts of P. massoniana
(except leaf biomass) in the community and the biomass of each part of tree layer were expressed as north
tropical > mid-subtropical > south subtropical. The biomass accumulation of young forests and over-mature
forests was the least in southern subtropics, respectively, and the proportion of each part of P. massoniana
was the lowest in southern subtropics. The change of climatic conditions had significant influence on different
parts of P.massoniana at different stages,and the biomass of P. massoniana was obviously different under
different climatic conditions.

Key words: Pinus massoniana , plantations, biomass, distribution pattern, estimation models, climatic condi-

tions
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