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Studies on biomass and net production of Quercus acutidentata for-

est in Baotianman Nature Reserve
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Abstract: This paper studied biomass and net production of a 35-year natural secondary Quercus acutidenta-
ta forest in Baotianman Nature Reserve in Neixiang county, He’nan Province. The results showed that
biomass of Q. Acutidentata forest was 141.17t/hm?,and its net production was 7. 39t/(hm? « a),in which
the treelayer biomass was 128. 30t/hm?*, which made up 90. 88% of the total biomass;its net production
was 6. 30t/(hm® « a) ,which made up 85.25% of the total net production. The average relative growth rate
of biomass was 0. 1238. The biomass and the net production of shrub layer and herb layer were 0. 79% and
0.37%,5.82% and 4. 87% of the total ones,respectively. The litter was 11. 23t/hm?*,which was 7. 95% of
the total biomass;the yearly litter was 3. 37t/(hm?* + a),which was 45. 60% of the total net production.
The net production had a positive correlation with leaf area index and leaf biomass,but a negative correla-
tion with the leaf efficiency.

Key words: biomass, net production; Quercus acutidentata forest; Baotianman Nature Reserve; Neixiang

county ; He’nan Province
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Table 1 Relation growth equation of biomass of Q. acutidentata
Scope
. . Correlation Regression
Organs Regression equation .
coefficient accuracy x y
Trunk  1gWyp=—0.507534-0. 67428lg(D*H) 0. 9908 92.49 24.56~166.76
Bark lgWp=—0.0283340. 61402lg(D*H) 0.9838 91.99 D:7.75~24.70 5.05~30.76
Branch 1gWp,=—1.53264+0. 75662lg(D?*H) 0.9171 77.92 H:9.50~17.20 4.51~46.29
Leaf lgW;=—1.03526-+0. 394451g(D*H) 0. 9984 98. 00 1.13~3.61
Root lgWgr=—0.7766940. 64106lg(D?*H) 0. 9930 94. 55 10. 45~63. 45
2.2
’ ’ N .
C 2, 2 s 141.17t/hm?,
.,
2 (t/hm?)
Table 2 Biomass and its distribution of Q. acutidentata forest
Biomass Tree layer Shrub layer Herb layer Dead soil covering
141.17 128. 30 1.12 0.52 11.23
100 90. 88 0.79 0. 37 7.95
2.2.1 3 s 128. 30t /hm?,
54.74% , = e
N 27.44%, 65.35%,
4\ 1 ’ N N N ’
s o > > > >, .
s s NN
N , o 10~15a s 30~
35a 3~6 0.1238,
b b o
3 (t/hm?)
Table 3 The Tree layer biomass and its distribution
Trunk Bark Branch Leaf Root Total %)
Growth class  Number (No/hm?)
[ 221 30.16 5. 55 8. 44 1.59 10. 84 56.58 44.10
I 228 15.23 2. 65 1.98 0. 54 6. 86 27. 26 21.25
Il 553 14. 39 3.00 0.77 0. 30 6.78 25. 24 19. 67
v 293 6.02 1. 36 0.47 0.15 2.42 10. 42 8.12
N 341 4.43 1. 07 0.44 0.12 2.74 8. 80 6. 86
Total 1636 70.23 13.63 12.10 2.70 29. 64 128. 30 100. 00
%) 54. 74 10. 62 9.43 2.10 23.10
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Table 4 Biomass of different organs at different ages in Q. acutidentata Forest

iFE i Ages 3 10 15 20 25 an 35
TTF Trusk 1.30 177 17. 08 28. 25 38. 35 5E. 24 70. 23
B Bark 0. 41 118 3. 76 5. 85 7.86 11.49 13. 63
# Branch 0.16 0. 59 5. 48 4.35 6. 14 g &1 1210
W Leaf 0. 28 6. 56 1.1 1.38 1. 89 2.42 2. 70
# Root 0. 77 2.0 7.73 12.47 16. 68 24. 81 29, 64
& it Total 3.12 g.40 7. 24 52. 60 70. 92 106. 77 128. 30
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Fig. 1 alBiomass increment in ). acutidentatn forestib)Relative growth rate at different age in Q. acutidentara forest
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Table 5 Biomass and its distribution of shrub layer and herb layer

B Layer - [eaf . % Branch/StemM _FFE4; Biomass above ground  #f Root & & Toral
¥ A J2 Shrub layer G, 09 0. 0% 0. 18 0. 84 1,12
B # |2 Herb layer 0. 28 0.01 0. 29 0. 23 0.52
&1t Total .37 .10 0. 47 1. 17 1. 64
(5] 22,36 6. 10 28, 66 71,34 100
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Table 6 Biomass of dead soil covering in . acufidentata Torest

4 L ) = ] ) .
5&]‘1&]1 Firm = ﬁi‘ﬁ-E it TR Sy
Not disintegrated Hzlf Already disintegrated Decomposed
Total Turnever
laver disintegrated layer layer rate
518 2.490 2. 83 11. 23 G. 34 2,04
48, B0 25,82 25,38 100
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Table 7 Vertical distribution of biomass,leal area.leaf area index(LAJ}

in . acutidentata forest{m.1/hm?)

B Height F Trunk i Bark % Branch - Leaf o @ Leaf area HE s AT

-3 23. 18 4.74

24 14. 76 3-15 1.34 0. 37 8145. 08 0. 82

A8 14.13 2.87 6,52 0. E1 17695, 72 1. 80

68 918 2,02 3. 36 0. 80 17766. 63 1. 7&

8~10 1. 06 0,77 054 0. 48 10654, 58 1.07
10~11. 4 0. 91 .18 0. 29 0.24 53249, &9 .53
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Table 8 Net production of Q. acutidentata forest in certain period
Organs 0~5 6~10 11~15 16~20 21~25 26~30 31~35
Trunk 1.50 3.27 12.32 11. 16 10.10 19. 89 12. 00
Bark 0. 41 0.77 2.59 2.18 1.91 3. 64 2. 14
Branch 0.16 0.43 1. 87 1. 88 1.78 3. 67 2.29
Leafl 0.28 0.56 1.18 1.58 1. 89 2.42 2.70
Root 0.77 1.53 5.43 4. 74 4. 21 8.13 4. 84
Total 3.12 6. 56 23.39 21.54 19. 89 37.75 23.97
9 (t/(hm? « a))
Table 9 Net production of Q. acutidentata forest at different ages
Organs 0~5 6~10 11~15 16~20 21~25 26~30 31~35
Trunk 0. 30 0. 48 1.14 1.41 1.53 1. 94 2.01
Bark 0. 08 0.12 0. 25 0. 30 0. 31 0. 38 0. 39
Branch 0.03 0. 06 0.17 0.22 0. 25 0. 33 0. 35
Leaf 0.28 0.56 1.18 1.58 1. 89 2.42 2.70
Root 0.15 0.23 0.52 0. 62 0.67 0. 83 0. 85
Total 0. 84 1. 45 3. 26 4.13 4.65 5.90 6. 30
10
Table 10 Net production and its distribution in Q. acutidentata forest(t/(hm? » a))
Layer Ttems Trunk Bark Branch Leaf Root Total
Tree layer Production 2.010 0.390 0. 350 2.700 0. 850 6. 300
Shrub layer 0.030 0. 090 0.310 0. 430
Herb layer 0. 002 0. 280 0. 080 0. 362
Total 2.01 0. 390 0. 382 3. 070 1. 240 7.092
Dead 0.120 0.180 3. 070 3.370
Net production 2. 010 0.510 0.562 3.070 1.240 7.392
%) 27.20 6. 90 7. 60 41.53 16.77 100
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Fig. 3 The relationship between aboveground net production, leaf efficiency and age.leaf area index

(LAT?,leaf biomass of tree layer respectively in (. acutidentata forest

33 HIEHATARESES 128 300/be’ HFF HEREAPEMN 4 1M HEESRELHREEX
AHERIMF BRIV >F >80 B 1. DA S B 27 4%, WA E S 65352, MEE
ST HAWRTE 10~15 FMshE AN S R EFERA W 30~35a BIHX s~ 5. FRHEMERESRY
0. 1238.

34 HIEHHENT. E HRHEHRETANRMERNEESS. TERSBESLEE L. sm LT SE R
TO.Bak . I EE AR P AR BB AE 4~ 8m Z ] A Bl B H B AT 81, 655,59, 635, K E# . o
mAEHMNERGRFRBERL . FEMRESSN.

3.5 30 FAHEERESREST T 30/ (hm’ » ), T THREF N EFABSEHM 31.01%, # 1
B DREEENR TSN T E RSN AR R MR R I RER Y E
Bigs R RIEMAR. TS S gnEk.

BEAR

[17 # 2HEEFHEP THORRRERHNEWELEN L. XEHEIR TESRESRAETLATIRX
AT AT E Rl . 1992, 1622

France J,Thornley | H M. Mathematical Models in Agriculture Quantitative Approach to Problens in Agriculture
ured Related Sciences. Butterworth &. Co. (Publishers) Lrd. 41984, 75~ 80,

[N
I
()

.31 Ruark ¢; A,Martin G L,Bockhaim | G, Comparison of constant and variable allometric ration for estimating Popa-
lus iremuliodes biomass. forest Ncieace. 1987 ,33(2) 294~ 300.

L4 i . AROAFHEHEHHEDROFRE L. BAZTIR. EEHSEAESFRENSITHBOTR. e
. 1997, 104~ 105,

[51 M Mons. W HFEE SR HWESLREAE—8). R - HEHIRM. 1974 123~ 144

Lal AHAa. # 295 SeAWBEEEYEANITE. L5 S5 B4, 1981, 59~105.

[7] #RBEALEE. BRE S MbawmitEn®mAEr. b5 -850t . 1086 118,

L8] T Sacoo. B EWFER. HYESFEAGE -8 L5 BB 1974, 2639,



