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Effects of Fargesia denudate density on its nutrient element stocks, accumu-

lation and allocation dynamics
WU Fu-Zhong!®, LU Ye-Jiang"?, YANG Wan-Qin', WANG Kai-Yun"* ", QIAO Yun-Zhou', ZHANG

Chun-Na* (1. Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041 China; 2. Shanghai Key Laboratory of
Urbanization Processes and Ecological Restoration, East China Normal University, Shanghai 200062, China; 3 Graduated School of Chinese
Academy of Sciences, Beijing 100039, China; 4.College of Resources and Environment, Hebei Polytechnic University, Tangshan 063009,

China). Acta Ecologica Sinica,2005,25(7) :1663~1669.

Abstract : Dwarf bamboo (Fargesia denudate) , a staple food bamboo for the giant panda, is the dominant synusia of the forest
ecosystem in Wanglang National Nature Reserve, which plays an important role in forest ecosystem structure and function.
The dynamics of nutrient stocks, accumulation and allocation is one of the most profound ecological processes in the forest
ecosystem. Nutrient stocks, accumulation and allocation are regulated ultimately by the density itself besides biotic and abiotic
factors. There have been many reports on nutrient cycle in bamboo community, forest regeneration driven by bamboo, bamboo

regeneration, and bamboo population dynamics,but there is lack of information about the effects of the bamboo density on the
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nutrient stocks, accumulation and allocation. Therefore, in our study, these effects were studied by setting up three bamboo

communities with different densities (D, with 220411 stems » m™?, D, with 14047 stems * m™?, and D; with 8014 stems -
m %) beneath a bamboo-fir (Picea purpurea) forest, and by harvesting all the bamboo per unit over a growing period (from
May to October 2003), analyze the nutrient concentration (N, P, K, Ca and Mg) in bamboo components (leaf, branch, stem,
rhizome and root). Considering the complex effects of biotic and abiotic factors on the biomass, the plots were chosen
according to the criteria with similar slope, direction, soil parent material and texture, tree canopy, etc, which was the
prerequisite to realize the objectives here. The results indicated that all the total, above- and below-ground nutrient stocks
increased with increasing stem density, and the order of nutrient stocks was K>>N>Ca>P>Mg, N, P and K stored in above-

ground more than in below-ground in bamboo communities with higher density (D; and D;), but more P and K stored in below-

ground bamboo community with lower density (8014 stems *» m™?), below-ground system had more Ca and Mg stocks than
above-ground in all the three communities, and the ratio of below-ground nutrient stocks decreased with increasing stem
density. The total accumulation quantity in bamboo community over one growing period could put in the order of K>N>Ca>
P>Mg. Furthermore, the total and above-ground nutrient accumulation quantity increased with increasing stem density, the
accumulation ratio order was similar in different communities, and it was Mg>Ca>P>>N>K, the bamboo community with

highest density (220+ 11 stems * m™?) had the highest accumulation ratio. The ratio of nutrient storages in below-ground

system (root and rhizome) decreased with increasing stem density, nutrient storages in the root were higher than other bamboo
components, increased from May to September, and decreased after September over one growing period. Rhizome nutrient
storages ratio was highest in May and June, then declined, ascended in the end of growing season (October) ; there were more
N and Mg stored in leaves than other bamboo components except for root, but more P, K and Ca for stems. The nutrient
storage in branch was less than other bamboo components. The ratio of nutrient storages in above-ground system (leaf, branch
and stem) increased with increasing stem density. Density, therefore, greatly influenced the nutrient stocks, accumulation and

allocation dynamics of the dwarf bamboo community.

Key words ; Fargesia denudate; nutrient stock; nutrient accumulation; nutrient allocation; monthly dynamics
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Table 1 General situation in the plot
7 + 4% Soil properties
b Latiudeand et P e Sl gpe | PAREGm  BE(gm)  BAAROD
longitude P P P yP Soil depth Bulk density Gravel content
Mg 104°05'E 2920  NE30°/28° % BR-Bt IS 0~10 0. 3940. 02 0
Zhugencha 32°59'N BETHE%® Dark brown 10~20 0.67+0.03 4.81+2.1
P. purpurea- soil 20~30 0.884:0.03 13.11+3.0
F.denudate
community

1.2 KRR

ETHHRXBAGTT>AMERREOEFRE, AR ERF(ERERLBSEE FHm WES  FARTAEREHRS
EMEE - BHAEEASFNEEEDQ0X10mD)3 NMFEE 1(D),220111 Bk/m*; B E 2(D,), 1407 #/m*; B K 3
(D3),80+4 #/m2 ], 3 EEREFTMEREERARHEEFRFH 110~250cm, FEHEH 3. 60~10. 20mm, K#F D, 5 D, R 2 10m,
D, 5 D, HIlR# 15m, 2003 % 5~10 AE A 25 HAAEE N EEAREVLER 5 1~ 1 X 1m? MiRdE/DMET . RAWIREREETT
NITARSAHT RSB RARABTEOMBERLUTH .M E2WRE,. £ 70CHEPMHZEE,FRE. FHFSFT lmm §fF
LA IR 5 TR THT

g e pp R o E H,S0,-H,0, & (BN &Z &4 :Milestone, Italy) Gl & N.P.K.CafI Mg FE. NS BRAHERK
kil ;P SBERAAEBLAENE " ;K .Ca.Mg & &K ICP JuE 4 #Hr{{ (Atomscan Advance, America)43 il € .
ULBiE a3 ~TEE.

1.3 itBES®itH
RELMVERLREFTTEYES KT EBITEAR

HARNTZBR ANOVA AR

2 BRI

2.1 BREFHMEEXNFSILEERENEH

AERETEFHFARREHFAFESER S 2003 44
FEHREHNTHEFTLCE HRABRSSHEFRTITRITSER

EREFETARREE. X

R2MFEIDHABIL 2003 FAKFEVWR 3PP EREHIN N.P.K.Ca MM HFRETR. %K 2 fixR,3 THEE R

BRMTESEFTTEHUY &R, M

LUTH&K. HESEFTSEEEFEERMMmEMS. AR 34

oA LUE SRR AT
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mwws>, 3

D2 Bi%&H EEH 2B NP MK PRS-

D3IFEM EHAM P MK ERBETHTES, WX T Ca fl Mg EH,3 PBFE S LM T 3o K.

X2 ARAEED.D; DOHHIERENFScEIR

-3 w8, H

Table 2 The nutrient concentration of bamboo components in three communities with different bamboo densities (), ); and D;)

9% HF 475 8 Nutrient concentration{g/kg)
. #H 43+ Component |
Density N P K Ca Mg
Dy H Leaf 17. 82 2.1 8. 46 5.76 0. 65
#; Branch 4. 76 1. 23 4, 07 1. 01 0. 43
T Stem 2.19 1. 35 3. 56 0. 67 0. 046
¥F Rhizome 2.35 1. 34 6. 08 1. 14 0.34
B & Root 4,76 2. 02 5.48 3.953 0. 68
Dy M Leaf 18. 39 1. 97 8. 58 6.17 0. 69
¥ Branch 5.12 1. 48 4. 41 1. 37 0.43
PT¥F Stem 2. 37 1. 38 3. 94 0. 48 0. 059
# Rhizome 2.12 1. 37 6. 39 1. 21 0. 37
H & Root 5.03 2. 31 6. 33 3.75 0.79
Ds M Leaf 21.39 2. 36 8. 67 9. 95 0. 78
¥ Branch 5.42 1. 65 4, 74 1.48 0. 45
1 FF Stem 2.46 1. 26 5.05 0.78 0. 07
¥F Rhizome 2.54 1.49 6. 91 1. 39 0. 39
# & Root 0. 34 2.43 7.1 3. 96 0. 87
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Table 3 The stock of nutrients in bamboo communities with different densities (D;,D; and D3)

o i 40 4y iﬁﬁ F 40 E & Nutrient stocks (g/m?)
Density Component Biomass N = K C M
(kg/m?2) a g
D1 H# | &4 Above-ground 7.57 30. 39a 10. 53a 30. 73a 9. 07a 1.17a
SD 0,72 5. 72 1. 68 3. 28 1. 07 0. 14
# T #4> Below-ground 5. 64 16. 46a 7.53a 24. 48a 11. 16a 2. 34a
sSD 0. 47 1. 87 0. 95 2.77 1. 09 0. 25
Rt Total 15. 06 46. 79a 18. 0ba 55.21a 20. 23a 3. 52a
SD 1. 94 8. 57 2. 92 9. 06 3.17 0. 52
D, #h b #4r Above-ground 4.12 17. 95b 5. 86b 18. 09b 4. 85b 0. 75b
SP 0.42 2. 69 0. 94 1.89 0.71 0. 095
#F # 4 Below-ground 4. 21 9.12b 4.17b 15.10b 6. 43b 1. 46b
SD 0. 23 0. 96 0. 97 1. 25 0. 60 0.16
23T Total 8. 33 27. 06b 10. 05b 33.22b 11. 29b 2. 24b
SD 0. 89 4. 64 1. 54 4.15 1. 01 0. 27
D3 # #8493 Above-ground 1. 97 8. 99¢c 2. 67c 10. 07c .2.63¢ 0. 36¢
SD 0. 26 0. 99 0. 32 1. 04 0. 27 0. 033
H F #43 Below-ground 2. 29 7. 75¢ 3. 68b 11. 95¢ 5.51b 1. 25¢
SD 0.13 0. 83 0.29 0. 93 0.45 0.11
Bt Total 4. 27 16. 74c¢ 6. 33c 21. 97c¢ 8. 14c 1. 61c
SD 0. 38 1.63 0. 81 2. 17 0.74 0.15
ARIFBREFFEZEHNEZEER (p<0.05,n=25) Different letters within a coloumn indicate the significant differences among the

densities (p<C0.05,7n=05)

a4 AEEED,.D: .DOFIRENFRIAREERKFTANRARRE

Table 4 The accumulation of nutrients in bamboo communities with different densities (1;,D, and D;)

2% 2] 4y F 4 BB Nutrient accumulation (g/(m? ¢ a))
Density Component N P K Ca Mg

D,  #5b¥4 Above-ground 10. 26a(50. 99%)  4.68 a(80.04%)  11.24a(57.66%) 0.41a(82.64%)  0.027a(29.65%)
SD 0. 37 0.71 2. 14 0.13 0.012
#t, F %8 4} Below-ground 1.99a(13.83%)  1.40a(22.91%)  2.62a(12.06%)  3.05a(37.59%)  1.18a(10.05%)
sSD 0. 073 0. 32 1.33 0. 57 0.13
£t Total 12.26a(35.49%) 6.08a(50.82%) 13.86a(33.56%)  7.16a(54.70%)  1.46a(69.68%)
SD 4, 49 1. 03 3. 47 1. 93 0. 25

D #t. | #4> Above-ground 7. 40b(70. 25%) 2.58b(78.17%) 7. 44b(69. 88 %) 2. 60b(87.08%) 0.29a(62.15%)
SD 0.78 0.14 0. 48 0. 33 0. 013
#t P F 4 Below-ground —2.74b(—22.83%) 0.80b(23.87%) —2.01b(—11.75%) 1.56b(24.4%) 0.32b(27.52%)
SD 0. 46 0.23 0. 62 0. 071 0. 021
51T Total 4, 70b(21.04%) 3. 38b(22.20%) 5.43b(19.57%) 4. 44b(27.51%) 0.61b(37.42%)
SD 0. 32 0. 38 0.13 0. 27 0. 023

Ds #b +F 4> Above-ground 3. 41c(60. 89%) 1. 08c(69. 08%) 4.56c(83.78%) 1.27¢(93.17%)  0.097b(34.77%)
SD 1. 07 0. 087 0. 33 0.22 0. 031
# T #4 Below-ground —0.27c(—3.33%)> 0.31c(9.18%) 0.29c(2. 44 %) 1.39c(33. 60%) 0, 52c(68.70%)
SD 0. 089 0. 002 0. 052 0. 072 0. 032
B1T Total 3. 14c(23. 05%) 1.39¢(28.19%) 4. 85b(21.35%) 2. 65b(48.37%)  0.604b(59, 69%)
SI L 1.16 0. 08 0. 37 0. 14 0. 014

BN EFSE s ABFRBAREFEZRNEFER(»<0.05,7=5) in a growing season; Accumulate rate in the bracket; Different

letters within a column indicate the significant differences among the densities (p<C0. 05,n=75)
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Fig. 1 Monthly dynamics on percentage of nutrients stock in different dwark bamboo components with different densities (Dy,D; and Dj3)

from May to October,2003
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