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The Effect of Stand Density on the Spatial Distribution
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Abstract;Based on 5 afforestation densities (1 mX1m, 1.5 mX1.5m, 2mX1m, 2mX2 m and 2 mX3
m respectively), we determined the effect of stand density on the spatial distribution fine root biomass and

provided theoretical supports for plantation management and operation in a 14-year-old plantation of Pinus
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kesiya var. langbianensis in Pu’er City, Yunnan Province. The result showed that: (1) tree height and
the diameter at breast height (DBH) increased with the decrease of stand density, while stand biomass in-
creased with the increase of stand density. (2) The fine root biomass decreased with the development of
stand density in the 14-year-old P. kesiya var. langbianensis plantations, while the fine root biomass per
single tree increased with the reduction of stand density. Meanwhile, the coarse and dead root biomass had
no significant difference in five stand densities. (3) The fine root biomass mainly distributed in the soil
surface, and 40. 21 % —54. 73 % of fine root biomass focused on 0—10 c¢m of soil depth. The fine root bio-
mass indicated the trend with decreased accompanied by the increase of soil depth in the different stand
densities. (4) With the increase of stand density, the proportion of fine root biomass showed firstly in-
crease, then decrease in the soil upper layer, stand density and soil depth had significant effect on the fine
root biomass. Tree individual size inequality had a negative influence on the fine root biomass, while fine
root biomass per singe tree had significant negative influences on the stand density, individual size inequali-
ty, belowground biomass and basal area at the DBH, with the positive influences on the DBH and height.
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Table 1 The results of stand traits of 14-year-old P. kesiya var. langbianensis plantation in different stand densities
FRA3#% M %5 & Stand density type
8 Fr Index
1 mX1m 1 mX2m 1.5 mX1.5m 2mX2m 2mX3m
MRATAE 35 % B Stand survival density/ (trees « hm™?) 7 337+283a 3712£13b 3 340+9c¢ 2 275+5d 1 630+5e
M4 DBH/cm 9.1242. 26d 10. 1142. 79¢ 10. 1542. 29¢ 11.5842. 38b 13.3342. 54a
= Height/m 9.79+£1. 3¢ 10. 121, 4¢ 10. 041 34¢ 10.58+£1.22b  10.94=10. 05a

i) 725 T 187 FH Basal area at DBH/(m? « hm™ %)
AN E K /N2 57 Stand size inequality
A= ¥ Total biomass/(t « hm™?)

50.98411. 65a
0.23740.06ab
161. 07451, 19a
i - A= ¥ Aboveground biomass /(t « hm™2) 138.25+44.53a

AW & Root biomass/(t « hm™2) 22.85%6.67a

32.06+£6.92b
0.2610.02a

111. 02+32. 83ab
95. 69+28. 65ab

15.33%4. 18ab

28.3746.17b
0.24:0. 03ab
95.59+29. 88b
82.28+26.08b

13.31%3.8b

24.944+1.78b
0.220.03ab
91. 66+9. 05b
79.247.92b

12.46=41. 3b

23.56+£4.5b
0.1720.02b

95.47+23. 96b
82.83+21b

12.64=£2.97b

TE « AT BOR J5 AN TR /NG 7 13 75 S [ AR AR 2 AR 23 ] 22 5 0 3% (P<<0. 05) 3 R 2 ]

Note: Different normal letters after the data mean significant difference at 0. 01 level in different afforestation densities; The same as Table 2
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Table 2 Fine root biomass. coarse root biomass and dead root biomass in different stand

densities of P. kesiya var. langbianensis plantation

PR3 #k M %5 & Stand afforestation density

i H Item
1 mX1m 1 mX2m 1.5 mX1.5m 2mxX2m 2mX3m
AR A=) & Fine root biomass/(t « hm™?) 3.65=E1. 45bc 2.63+1.13c 4,2442.26bc  4.8143.2lab  6.53%2.5a
BARR AR 4= M) H Fine root biomass of a single tree/ (kg « plant 1) 0.540. 2¢c 0.71%£0. 3¢ 1.2740.68b  2.11+1.41b 4+1.53a
HAR A= 9 i Coarse root biomass/(t « hm™?) 1.2+0.97a 1.05+0. 61a 0.87%1. 24a 1.08+t1.46a  1.6141.32a
BEAR A= W) & Dead root biomass/(t « hm2) 1.29+1. 14a 0.4540. 55a 0.9540. 89a 1.24+2.06a 0.62+0.58a
411 Total root biomass/(t « hm™2) 6.1442.28ab  4.13+1.42b  6.0642.98ab  7.09+5.03ab  8.76+3.06a
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Fig. 1 The vertical distribution of fine root, coarse root and dead root biomass in different stand densities
of 14-year-old P. kesiya var. langbianensis plantation
3 TEREMKSBEN M aBFRAIKREREARMEREDELEHMPNATENT
Table 3 The influence of different soil depth and stand densities on the fine root, coarse root and dead
root biomass of 14-year-old P. kesiya var. langbianensis plantation
i iR EL 5l g B Il 75 Fi ; )
;ﬁ‘ H }Z%EEIE‘ . Degree of I type sum ﬂ‘l?‘j F %’E‘TE‘% T
tem Source of variation g Mean square Significance
freedom of square
M4y % B Stand density 4 0.109 0.109 11.463 <20.001
AR A W) i
Fine root + 3R Soil depth 2 0.195 0.195 20. 616 <<0. 001
biomass
MRy B X+ IR JE Stand density X Soil depth 8 0.004 0.004 0.431 0.513
M4y % B Stand density 4 0.003 0.003 0.814 0. 369
HLAR A W) i
Coarse root IR JEF Soil depth 2 0. 004 0. 004 1.422 0.235
biomass
MR B X L R Stand density X Soil depth 8 0.000 1 0.000 06 0.019 0. 889
M4y % B Stand density 4 0.002 0.002 0.425 0.516
BEAR A Py it
Dead root + B E Soil depth 2 0.007 0.007 1. 815 0.18
biomass
WAy X R JE Stand density X Soil depth 8 0.001 0.001 0. 248 0.619

AT B T ARSI /INZE S T AR W e i s W
T AR 2 [ B N 3 R N Y A O T R s A B
(EFALERETE 3TN P
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ANZE S5 RBOE R N TR AR AR W) e 22 18] 5 I 3% s
35 A U 5 5 A L i AR AR TR T 5 AR HLAR K
SEMR AR W 2 1) TG 5 AH O AR AR AR B S
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Table 4 Correlation analysis between stand factors and fine root biomass, coarse root biomass,

dead root biomass and fine root biomass of a single tree

) AR i HIAR AW i FEAR Ay i PR AN AR AR ) B

Ui H Ttem Fine root Coarse root Dead root Fine root biomass
biomass biomass biomass of a single tree

M4y % BE Stand density —0.568* —0. 149 —0.426 —0.858**
T ARAME K /N2 T Tree size inequality —0.681* " —0.23 0.095 —0.591*
& Height 0.429 —0.116 —0.238 0.625"
42 DBH 0.484 0. 094 —0.33 0.763"
Mgy # it Stand biomass —0.378 —0.152 —0.973 —0.467
M - =¥ Aboveground biomass —0.372 —0.151 —0.015 —0. 456
iR 4 ) i Belowground biomass —0.413 —0.155 0. 024 —0.534~
iy 75 W7 T AR Basa area at DBH —0.146 —0.16 0.104 —0.677%*
MM 4 9 Coarse root biomass 0. 335 — - 0.3
SEAR A W) Dead root biomass 0.027 0.028 — —0.21

Wk Fl % ox SRR 0,05 Fl 0. 01 AKFAH X i 3

Note: * and * * represent significant correlation at the 0. 05 level and 0. 01 level, respectively
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