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Li Wenhua Luo Tianxiang
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Abstract Based on the plot data productivity distribution patterns of Picea-abies forest in
China were clearly indicated. The mathematical models for the relationship between the
productivity and bydro-warm {actors/geographical factors were established ,combined with
the knowledges of leaf-area-index distribution and plant geography. In the hydro-warm
distribution space, the productivity pattern is a compound curved surface that the forest
productivity increases exponentially with temperature and the increase rate is linearly re-
lated to the precipitation. In the normal range of Picea-abies distribution.the leaf area in-
dex is negatively realied to the annual mean temperature,which may be a light-adapted

metamorphosis of needle leaf and a water-oppressed mechanism of the Picea-abies forest.
Key words: productivity.spatial pattern.mathematical model.
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Table 1 Biomass and productivity of Picea-abies [orests in different age siages

ahis Ak i Bk B T

Staii:sﬁltgems Young growth  Middle forest  Near standing  Standing timber Overmature forest :Ei
t <408} (d41~8Ga) 161~100a) {101~140a) t>141a)

HFREwE? 86.74 144.57 223,33 221.64 281. 67 215. 60
FrEEH" 9.97 9. 05 7. 28 £ 39 3.29 6.93
EHEHE 88. B3 147. 74 228. 23 226, 50 287, 84 220. 33
SR Y 10. 56 10.03 B.B1 7.80 7.21 8. 40
H AR 9. &7 11. 53 11. 18 9.51 8. 58 0. 84

23k o 72 228 111 240 357 1006

1)Biomoss of trees 2}Productivity of tree: 3 :Biomass of forest:4 YProductivity of forest151LA7;6)Numbers of stemp

EARTREZAEHSHE . RABEYE F2 =6 ACATAETEREHERRS TR

A7 268~ 570(1600) t/hm’ $13 ~ 14t/
hm?-a; M EWMB £ K70~ 1600t /hm?
M. 8~17t/hm* a H I, AR # X 7 2%

Table 2 Distribution rates among differeni organs

in Picea-abies trees( ;)

W (a) -3 i Bt # ¥
HPEREFAERBN, TE A ZR &R Age Stem Branch Leaf Reat Stemp
R0 H8 8 P9 O O 05 7 S 20 77 <40 46.31 19,23 11.10  23.34 72
b Ere AL, ) ' ' "
2.2 ZHEBHREMEFEHHBESEGD 41~80  56.52  14.09 8. 18 21. 20 226

A& 168 BUR AR B I 81~100  §6. 33 5. 41 5.17 19. 19 11

fir 38 BY 53 b 8 73 BE 5 0 M X L BRI B 7E 26 ~ 30°
Zrﬁ]E‘]ﬁ-ﬁjb—ﬂmﬁ—!”ﬁﬁﬁﬁm%ﬁt“ 101~ 140 6E. 63 8.39 4. 42 18. 56 240
DHABSD HEEEO~TZ A N AL-H W > 7302 637 3.39  17.20 337
AR 2 HIE A S E A ~40° Z E 4

T4 Mean  63. 61 9.85 5. 46 19.08 1006
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Fig. 1 Scatter plot of Picea-abies productivity vs longitude & latitude
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Fig. 1 Scatter plot of Picea-abtes productiviy vs latitude ,alutude P leaf area index
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Tabhle 3 Comparison of leal area for the Picea-
abies in the different altltude of Changbai Mountain
% PHfF  EMTER RARMAE mEE o8 0.23¢
Altitude Age Weight Area of Area of 5 ]
Trees of leal  of a leaf a leaf kilgrame 20.21
m? ia) fmg {mm? (m*/kg) B3
— B %o
=t 1800 £ 2. 40 34.637  14.440 %};
0. 17
% 450 3L.200 7,339 i
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Fig. 4 Scatter plot of Picea-abies productivity vs temperature & precipitation
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Fig. 5 Scatter plot of Picea-abres productivity vs temperature., precipitation & leaf area index
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