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Abstract: To analyze biomass allocation in the process of productivity formation in man-made forests of fast-
and slow-growing provenances, Masson pine (Pinus massoniana), an important man-made forest species in
south China, was used. Different mechanisms of long-term adaptation in the two provenance types were also
discussed. The allocation patterns of above- and below-ground biomass in Guangdong and Hubei provenances
were analyzed by using the whole plant harvest method. According to differing diameter at breast heights (Dgy),
the analytic trees were grouped into three classes: 12 em <Dpy<<18 cm, 18 ¢cm <Dpy<26 cm, and 26 cm <
Dy <<34 c¢m. Results showed that (1) The maximum of annual growth of Guangdong provenance reached 0.015
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m*+a™ in 25 years and the average annual growth of Guangdong provenance reached 0.011 m*-a™ in 30 years.
In addition, the maximum of annual growth of Hubei provenance reached 0.011 and 0.007 m*-a™ in 30 and 42
years, respectively. (2) A large proportion of biomass was distributed to the underground part in Guangdong
provenance. There were significant differences in the crude root biomass of the two provenances (P<<0.05).
With the increasing of chest diameter, the relative difference were 36.5%, 62.9% and 47.5%, respectively,
while there was no significant difference in the biomass between the fine roots. In the Dyy range from 26 to 34
cm, there were significant differences among the biomass of the whole plant, the aboveground part, the tree
trunk and the conifer (P<<0.05). (3) The biomass allocation proportion of Hubei provenance for the whole
growth process in the 3 Dygy classes was lower than that of the Guangdong provenance. At the initial stage of
growth, the total biomass of the trunk in the Hubei provenance was higher than that in the Guangdong seed
source; whereas, the biomass allocation proportions of branches and leaves was lower. As tree age increased,
the proportion of total biomass for the tree trunk in the Guangdong provenance was gradually higher than that
in the Hubei provenance and tended to be stable. However, the results were opposite in the branches and
leaves. Therefore, the growth characters and the biomass of tree trunks showed the characteristic of rapid
growth in Guangdong provenance, while quantitative maturity age was earlier than that in Hubei provenance.
[Ch, 3 fig. 4 tab. 24 ref.]
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Table 1  Description of sampling sites

JTARF A AR (GD) BIAE AN IR L T4k (HB)
Dyf/em — — - T 0% /a
5 /m Mg 4% /em 7344 755 /m M4 /em PREL
[26, 34) 20.74 28.50 24 18.88 28.34 23 44
[18,26) 18.12 21.72 46 1691 22.38 39 44
[12,18) 12.21 14.77 29 11.20 14.57 20 44
22 HAESH

] FH T AN AR T A GORHML S M 4% 5 4% 28 1 AR W RO AE K 2, BRIl W=a(Dy)?s Horf, W
BN LR, Do AR, o T d EERISH TR P R B P FRRMEAG TR 25 B 51 AR X 22 5
Eronn #2785 ) ZR AR (GD) 5 W1 JL R I (HB) i 22 1 He ™, 8 A X0 Ercomn= X=X/ Xupx100% , X
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Figure 1 Growth of Pinus massoniana in Guangdong and Hubei provenances at different ages
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Table 2 Average and relative differences of growth and biomass in Guangdong and Hubei man-made forest provenances

HB Dyjom ESERN A=W lkg

Wi/m ffRElem ME/m® My RS WT (53 B RS AR HIAR bk

| [26,34) 210 322 0.71 394.4 346.6 37.4 10.3 43.1 133 29.8 437.5
(1.4) (24) (0.16) (21.9) (275) (10.8)  (L.7) (3.0) (2.2) (2.0) (23.1)

[18,26) 19.1 23.2 0.36 209.2 185.7 18.1 5.4 29.4 8.7 20.7 238.7
(1.7) (2.0)  (0.08) (46.8) (44.4) (6.1) (1.6) (3.4) (1.2) (2.4) (48.6)

[12,18) 17.0 16.8 0.20 107.1 96.5 7.6 29 17.0 6.9 10.1 124.1
(0.7) (1.6)  (0.06) (404) (414) (3.3) (0.2) (1.7) (1.3) (0.8) (42.1)

ikl [26,34) 196 29.9 0.57 278.4 2454 27.0 6.0 28.9 8.7 20.2 307.4
(0.7) (2.5)  (0.04) (32.1) (28.5) (2.9) (0.7) (6.5) (2.3) (4.1) (38.6)

[18,26) 162 21.5 0.29 149.4 128.4 16.2 4.6 17.9 5.3 12.7 167.3
(1.4) (1.6) (0.10) (49.5) (38.3) (8.9) (3.1) (3.5) (L.7) (2.0) (52.3)

[12,18) 147 15.8 0.16 87.1 71.7 11.8 3.5 11.0 3.6 7.4 98.1
(2.1) (2.0)  (0.05) (243) (28.7) (6.8) (1.6) (3.7) (1.1) (2.6) (27.2)
Ercomy (26, 34) 7.1 7.7 246 41.7%* 41.2% 38.5 71.7* 49.1%* 529 47.5% 42.3%
[18,26) 179 79 241 40.0 44.6* 11.7 17.4 64.2% 64.1 62.9% 42.6*

[12,18) 156 63 250 23.0 34.6 -35.6 -17.1 54.5% 91.6 36.5% 26.5

YL 55 AR EZE s * R P<<0.01 K30 /KT B 28 5 35 5 EnoonmyFRFR T R IELA ) FL A0 5 £ AH S 22 (L
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Table 3 Biomass percentage of each organ in total biomass

v R ] JUARBIIR G S A B ) L % Ercnm/%
1E/% [26, 34) [18,26) [12, 18) (26, 34) [18,26) [12, 18) em
Ho b A 88.5 89.6 89.3 88.8 -0.5 -1.8 -2.8
T 772 78.8 76.8 73.1 0.9 1.4 6.4
% 8.7 8.8 9.7 12.0 -2.7 -21.7 -49.1
3 YA £t 2.6 2.0 2.8 3.6 20.6 -17.7 -34.5
H R E A 11.5 104 10.7 11.2 14.8 15.2 222
B 3.7 3.2 32 3.7 7.4 15.1 51.5
AR 7.8 72 7.6 7.6 3.7 14.3 79
ANEY 12.5 18.5 9.9 11.9 -37.9 -10.5 22.0
AFRPEZE A PR 40.1 48.1 29.0 39.0 -1.2 65.7 -25.7
TEH 474 33.0 61.1 55.1 22.5 -30.4 0.3
L)z 259 483 21.7 25.7 -49.8 22 20.7
a2 e p )2 453 38.3 435 48.6 29.2 6.5 56.2
TEn 28.8 13.3 37.0 25.7 89.3 -14.8 7.3
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Table 4 Parameter estimats of Richards model on Guangdong and Hubei provenance of Pinus massoniana

a d r? Eg
A 7R Wt I 7R il IR L IR
T 0.234 1 0.075 8 2.046 7 2.468 6 0.871 6 0.878 7 3.018 2.968
53 0.006 4 0.007 6 2.573 8 24713 0.790 2 0.833 2 1.507 1.611
- 0.006 9 0.005 9 2.137 1 2.124 1 0.825 8 0.808 4 2216 2.329
b F 4y 0.279 0 0.163 3 2.049 9 2.2550 0.834 7 0.873 0 5.828 5.926
AR 0.005 9 0.016 2 22851 1.959 6 0.842 5 0.851 6 0.715 0.698
HLAR 0.006 2 0.013 2 2.532 6 2.173 2 0.870 1 0.877 0 1.156 1.145
iR H A 0.014 0 0.029 1 2.381 8 2.084 6 0.867 1 0.9355 1.823 1.685
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Figure 3 Biomass percentage of each organ in total biomass at different growth stages
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