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Fine Root Turnover and Nutrient Dynamicsin the Secondary

succession of Evergreen Broad-L eaved Forest in Tiantong
Abstract

In this paper, the seasonal dynamics and spatial distribution of the biomass, the
production and turnover rate, nutrient contents and its dynamics, nutrient pools
and the dynamic decomposition for the fine root in the different stages of
succession have been investigated to discover the relationship between the fine
root and the succession of the evergreen broadleaved forest in Tiantong. The main
findings as followed:

(1) There are distinct seasonal dynamics of the fine root biomass in the series of
the succession, the maximum of the biomass occurred in the April and/or July.
The peaks of the biomass for the live and the dead fine root in the earlier and later
stages demonstrate the seasona dynamics of the series in the succession. The
biomass of the live fine root are 1.013t.hm2.a* 1.966 thm2.a' 0.714 thm?2.a?
1.305thm2.a’ 2.049 thm?.a! and 2.513 t.hm2.at,respectively, while the dead
is 1.380thm%a* 1.320 thm2a' 0352 thm?a' 0.226 thm2a’, 0.666
thm2.at and 0.688 t.hm2.a! respectively. The biomass of the dead fine roots is
obvious less than that of the live.

(2) The turnover rate of the fine root in the earlier stage is larger than that of the
|ater, the turnover rate in the different series of the succession are 4.065 2.494
2.279 0.902 1.092 and 0.695,respectively.

(3) The gpatial distribution of the fine root is uneven in the soil profile. The
biomass of the live and dead fine root is decreased with the depth of the soil. The
proportion of the fine root in the upper 0-20cm sum to 80% of the totals. But
there is no distinguished difference for the biomass of the fine root in the upper

horizon in the series of the successon.

(4) There is variance in the N content in the live and dead fine root for the
different stages in the succession. The N content in the live and dead fine root in
the D.petL.cu comm. is higher than that of L.ch+L.gl comm., the N content

3



increases with the succession processes from L.ch+L.gl comm. to C.fa comm. but
there is no significant variance in P content in the fine roots. But there are
significant seasonal variance of the N and P content in the fine root, the peak of
the P content occurs in the July or November, while in the later succession the
peak of the N content occurs in the April. The seasona variance of the N content
issimilar to that of the P content in the earlier and middle succession. The content
of the N and P decreases with the depth in soil profile. and shows no significant

variance between the live and dead fine root.

(5) In the earlier and later stages, the annual return and release of N and P was
higher than that of the intermediate Stages.

(6) During the initial stages of the fine root decomposition, the percent of mass
losing was very high. By the exponential decay model ,the decomposition coefficient
in different succession stages was 0.785 0504 0.356 0406 0.617 and
0.796,respectively. In the earlier and later stages, the decomposition rate was faster
than that in the intermediate. However, the nutrient content in the fine roots had
changed during the decomposition. The N and P in fine roots was enriched in the
earlier and middle stage, but was released in the later.

(7) 1t will take three to four years to decompose to that degree of 95% for the
fine roots according to the selected 22 sampling plants in Tiantong, the average was
3.74a, whichis higher than that of 2.54a for leaf litter. There is difference in the fine
root decomposition for individual species; the decomposition rate was rather high in
some species in Climax or high-nutrient-content deciduous species, and it correlates
positively with the initid nutrient content of N and P in the fine root.

(8) The fine root biomass and turnover rate can instead of the characters of fine
root. The fine root biomass is affected by many factors, such as soil nutrient, organic
matters, the upper floor masses, etc. it is positively correlated with those factors. The
community structure and species composition are important impacts on fine roots
biomass which is positively correlated with the Castanopsis fargesii and Schima
superba importance value and the plant density ,and is negative correlated with the
Pinus massoniana importance value . The fine root turnover rate can reflect the plant
resource capture efficiency in different succession stages of Evergreen Broad-Leaved
Forest. Fine roots matter cycling tends to be stable with the secondary succession in
forest community.



Keywords: fine root, biomass, production, turnover rate, spatial distribution, nutrient
content, decomposition, secondary succession, evergreen broad-leaved forest,
Tiantong
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2-1

Table 2-1 The soil depth of sampling in different plots

Sampling depth
Community type cm (cm) (cm)

D.petL.cu comm. 0~10 10~20 20~45

L.ch+L.gl comm. 0~10 10~20 20~45

Pma comm. 0~10 10~20 20~30

P.ma+Ssu comm. 0~10 10~20 20~35

Ssu comm. 0~10 10~20 20~45

C.facomm. 0~10 10~20 20~50

1 2

thm g x (10°/[p (7.6/2)°

x (hm/10%)]
McClaugherty et al ,1982
M=M max-Mmin+D

P=Pnax- Pmin +M

T=PIY

M P D

T times.al  Mmax  Muin
Pmax  Prin Y
1 3
SPSS11.5 ANOVA
Independent-samplies T Test

T
2
2 1

2-2
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4 7 P<0.01
2-2
Table2-2The seasonal dynamics of fine root biomass
in different succession stages of evergreen-broad leaved forest
Month Fneroattype D.pe+.cucamm LahrlLd coom Prmacomm Pmae+tSaicomm Ssucomm C.facorm
Livefineroat 0512(0214) 0730227 0415(0117) 1067 (054 15%67(072 198009
2 Deedfineroct 0795(0431) 0912(03%) 0078(0039) 0098(004) 04560312  0545(0316)
Februery Totd 1307(0516) 1664(0447) 04930119 11650443 203(08%)  255(10%)
Livefineroat 1214(0741) 3063(L13 1187060 1533(0534) 2462(0976)  2291(11%5)
4 Deedfineroct 2467 (1096) 2224(132) 0546(042) 0467052 Q787(04%)  0628(06%H)
Apil Totd 3681(14%9) 5287(2036) 1733(06%5) 2000(08%) 391153  2919(1275)
Livefineroot 1807 (1674) 3430(2140) 1237(0440) 1652(0461) 3aB069)  3IWO7N)
7 Deadfineroct 1614(0981) 14260919 06902 0253(0300) 1280518  1128(04%)
Jiy Totd 3511(15%) 4866(2941) 1936(0518) 1915(0669) 426(0887)  5083(0973
Livefineroot 0429(030) 0636(0933) 0345(03%) 09%57(0449 1143058  18R2(0%l)
1 Deadfineroot 0664(0412) Q718(05) 0085(0091) 0084(0081) 0216(0169  0450(02%)
November Totd 1093(0539) 1364(1160) 0431(031) 10410449 130061 230N
2 2
120 120
100 1001
80 801
2 @
S 60 = 2 6]
% 40 * = gb 401 =
3 2071 | 24 - 23 23 o1 o1 O § 201 [ 23 26 2 25 5 24 =
0 (I 0 (I
2-1 2-2

Fig.2-1 The vertical distribution of live fine roots

in different succession | stages

Fig.2-2 The vertical distribution of dead fine roots
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in different succession stages
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P<0.01
P<0.05

P<0.05

80
50

2-3

Z-wy1 ssewolg

2-3

Fig.2-3 The dynamics of fine roots biomass in different succession stages of
evergreen-broad leaved forest
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2-3

Table2-3 The differences of fine root biomass in different succession stages

Origin of mutation Sum of squares Df  Mean square F P
54.521 5 10.904 14131 0.000
62.504 81 0.772
Live fine root 117.025 86
87.268 5 1744 25.703 0.000
55.004 81 0.679
Dead fine root 142.273
187.817 5 37.563 21.758 0.000
4 139.838 81 1726
April Total 327.656 86
84.326 5 16.865 11611 0.000
122.009 84 1452
Live fine root 206.335 89
34.022 5 6.804 16.526 0.000
34.586 84 0412
Dead fine root 68.609 89
172131 5 34.426 15.392 0.000
7 187.879 84 2237
July Total 360.01 89
103.017 5 20.603 47.652 0.000
35.455 82 0432
Live fine root 138472 87
7.889 5 1578 15.765 0.000
8.207 82 01
Dead fine root 16.096 87
143.379 5 28,676 51505 0.000
1 45.654 82 0.557
November Total 189.033 87
2 143.675 5 2779 32564 0.000
February 43.342 84 0.743
Live fine root 187.017 89
10.687 5 2453 16.892 0.000
8.345 & 0.245
Dead fine root 19.032 89
Total 178.987 5 33.785 57.789 0.000
45.143 &4 0.764

17



22413 89

4

0.278 -
04 0.439
0.916
1.439

2-4
Table 3-1 Annud mortality,mass lossnet production and turnover rate of fine roots

(t.hm?) (t.hm?) (t.hm?) (timeslyr)

Community type Annual motality Annual loss  Annual net production Annual turnover rate
DpetL.aucomm 2.650 0.847 4.118 4.065
L.ch+L.gl comm. 2111 0.605 4.904 2494
P.ma comm. 0.735 0.122 1.627 2.279
P.ma+Ssu comm. 0.472 0.089 1177 0.902
S.su comm. 1331 0.344 2.237 1.092
C..fa comm. 1.086 0.407 1.747 0.695

18
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SPSS11.5
2 1
31
P>0.05
P>0.05
P
N
3-1
N P
2 2
3-2
N P
N
5.53 P
N P
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Table 3-1 The seasonal dynamics of nutrient content in different succession stage

31

N P

Fine 2 4 7 11

Soil  root February April July November

Community type class type P% N% P% N% P% N% P% N%
0038 0989 0046 1026 0038 1106 0040 1519
(0.004) (0.221) (0.016) (0.738) (0.001) (0.223) (0.000) (0.000)

0035 0776 0042 0820 0032 0732 0038 0.941
(0012) (0.114) (0.002) (0.191) (0.001) (0.317) (0.006) (0.160)

0035 0875 0039 078 0034 0727 0038 1318
(0.008) (0.098) (0.009) (0.241) (0.002) (0.144) (0.004) (0.139)

0032 0765 0038 0663 0024 0714 0028 0.641
(0.009) (0.212) (0.008) (0.253) (0.001) (0.088) (0.002) (0.114)

0031 0723 0038 0663 0032 0525 0038 1129
- (0.006) (0.067) (0.007) (0.025) (0.002) (0.073) (0.004) (0173
0032 0712 0040 0543 0032 0694 0028 0.544
D.petL.cucomm (0.004) (0.116) (0.009) (0.024) (0.001) (0.235) (0.002) (0.240)
0034 0432 0042 0576 0046 1133 0059 1235
(0.003) (0.056) (0.014) (0.319) (0.006) (0542) (0.010) (0.226)

0033 0412 0036 0734 0051 1280 0045 0.9%4
(0.002) (0.045) (0.009) (0.151) (0.009) (0.165) (0.011) (0.275)

0032 0376 0033 0372 0046 1083 004 1131
(0.009) (0.085) (0.004) (0.195) (0.004) (0.068) (0.015 (0.249)

0031 0354 0034 0372 0043 1071 0050 0.820
(0.006) (0.056) (0.008) (0.235) (0.015) (0.222) (0.024) (0.415)

0030 0289 0029 0295 0043 1033 0042 0.870
(0.009) (0.079) (0.020) (0.179) (0.000) (0.000) (0.008) (0.339)

- 0031 0334 0037 0226 0039 1017 0039 0437
L.ch+Lgaomm (0.013) (0.086) (0.003) (0.070) (0.020) (0.097) (0.008) (0.022)
0041 0432 0045 0484 0058 1474 0055 0.956
(0.003) (0.045) (0.017) (0.089) (0.007) (0465) (0.005) (0.084)

0040 0476 0043 0550 0043 0550 0043 0.550
(0.007) (0.123) (0.015) (0.355) (0.000) (0.000) (0.000) (0.000)

0039 0334 0038 0352 0046 1263 0048 0.763
(0.006) (0.089) (0.008) (0.089) (0.009) (0435 (0.007) (0.048)

0037 0379 0038 058 0038 0762 0038 0.352
(0.003) (0.136) (0.042) (0.304) (0.000) (0.000) (0.000) (0.000)

003 0317 0035 0342 0044 1150 0046 0.873
(0.005) (0.043) (0.005) (0.113) (0.009) (0.354) (0.009) (0.193)

0032 033 003 022 0045 1042 0035 0.342
P.ma comm. (0.014) (0.099) (0.023) (0.098) (0.000) (0.000) (0.000) (0.000)

22



31

23

0046 1045 0048 1301 0055 1478 0055 1478
(0.007) (0.056) (0.004) (0.067) (0.006) (0.134) (0.000) (0.000)
0044 0837 0046 0694 0066 1273 0046 0.6%4
(0.005) (0.176) (0.000) (0.000) (0.000) (0.000) (0.000)  (0.000)
0040 0823 0040 08% 004 1358 0044 1.358
(0.005) (0.074) (0.002) (0.084) (0.008) (0.089) (0.000)  (0.000)
0039 0801 0042 07/5 0045 1375 0042 0.775
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
0036 0790 0037 0634 0032 0535 0032 0535
(0.002) (0.118) (0.000) (0.000) (0.004) (0.076) (0.000)  (0.000)
0033 07/5 0040 0693 0050 0992 0040 0.693
P.ma+Ssu comn. (0.000) (0.000) (0.007) (0.012) (0.000) (0.000) (0.000)  (0.000)
0050 1108 0053 1408 0039 0870 0047 0.842
(0.008) (0.212) (0.007) (0.177) (0.003) (0.127) (0.003) (0.045)
0049 1067 0051 179% 0041 09% 0045 0.950
(0.006) (0.089) (0.017) (0.132) (0.000) (0.000) (0.000)  (0.000)
0045 1045 0040 1301 0035 0723 0046 0.779
(0.009) (0.076) (0.009) (0.109) (0.003) (0.153) (0.000)  (0.000)
0044 0998 0045 1822 0037 0782 0040 0.746
(0.004) (0.085) (0.019) (0.493) (0.000) (0.000) (0.000)  (0.000)
0042 0993 0042 1438 003 0594 0021 0.463
(0.006) (0.078) (0.009) (0.774) (0.002) (0.033) (0.002) (0.251)
0043 0990 0044 1205 004 1295 0038 0.385
Ssu comm. (0.006) (0.065) (0.026) (0.422) (0.000) (0.000) (0.000) (0.000)
0061 1443 0068 2058 008 091 0091 1.385
(0.009) (0.076) (0.008) (0.526) (0.000) (0.000) (0.010) (0.232)
0058 1227 0036 1426 0078 1123 0124 1500
(0.006) (0.065) (0.013) (0.405) (0.000) (0.000) (0.000)  (0.000)
0041 1212 0044 1802 0066 091 0079 1.269
(0.004) (0.134) (0.007) (0.889) (0.000) (0.000) (0.017) (0.084)
0036 1564 0037 1772 0036 096 0082 1.245
(0.005) (0.098) (0.005) (0.466) (0.000) (0.000) (0.000)  (0.000)
0038 1089 0040 1398 0051 0706 0059 1131
(0.006) (0.058) (0.009) (0.543) (0.000) (0.000) (0.010) (0.149)
0038 1212 0045 158 0033 0764 0045 0.926
Cfacomm. (0.006) (0.086) (0.025) (0.387) (0.000) (0.000) (0.000) (0.000)
2 3
3-3 N P



32 N P Kg.hm?
Table 3-2 The average nutrient stock of fine roots in different succession stages

D.petL.cu comm.  L.ch+L.gl comm. Pmacomm. Pret+Ssucomm. Ssucomm. Cfacomm.

Firerooistype soildass P N P N P N P N P N P
45% 0166 13AB 063 228 01 741 0288 98B 0437 177 085

338 01 587 038 137 007 336 015 660 058 8615 0373

193 006  44% 026 10/8 003 1516 0085 394 01 507 0211

Livefineroots o1 040l 2853 1237 478 02%6 12373 0507 197 0853 3144 140
582 025 4657 022 05 00% 080 00 270 0101 385 019

2500 012 328 023 045 003 06D 08 1643 OCEL 3108 0333

164 0006 150 Q124 01 0015 0467 006 098 0087 220 0073

Deadfineroots 10004 0401 954 050 122 0l 195 0106 537 0180 919 0646
10447 042 1789 085 288 0122 83 030 1269 058 2168 1074

5861 020 918 054 18% 017 395 0163 8313 030 1172 07%

3617 0191 605 038 1%l 00 193 011 4Pl 01% 72% 024

To 19915 082  BM 177 58 036 1438 0613 X500 102 40616 2115

33

Table 3-3 The nutrient mass annual returned and annual released in different succession stages

(Kg.hm2.al) (Kg.hm?2.a?)
Annual returned mass Annual released mass

Community type N P N 5}
- D.petL.cucamm 18.868 0.875 6.031 0.280
- L.ch+L.gl Comm. 14.158 0.823 4.06 0.236
P.ma Comm. 10.893 0.823 3122 0.048
- P.ma+Ssu Comm. 4102 0.208 0.773 0.040
Sssu Comm. 14.854 0.586 3839 0.147
C.faComm. 13.857 0.586 5.193 0.220

24



P>0.05

M cClaugherty,1982; Nadechoffer,1985; ,2001
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4-1

Fig.4-1 The decomposition dynamics of community fine roots in different succession stages

4-1

Table 4-1 Equation of fine root decomposition remains in different succession stages

95
Community Correlation Decomposition Time of half Time of 95%
Type Equation efficiency(R2) rate decomposition  decomposition
D.perLoucomm Y=84.73e""™ 0.949 0.785 0.672 3.605
L.ch+L.gl comm. Y=89.69e " 0.955 0.504 1.159 5.728
P.ma comm. Y=93.16e*** 0.975 0.356 1.748 8.216
P.ma+Ssu comm. Y=90.91e™ "™ 0.977 0.406 1.473 7.144
C.fa comm. Y=89.68e™"™ 0.987 0.617 0.947 4.679
C.facomm. Y=90.39¢™""** 0.995 0.796 0.744 3.637
2 3
22 240 4-2 120
59
2004
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240
66.976 59.829

2004
N P
N P
N P
4-2
Table 4-2 Dynamics of remain rate of plant fine roots( )
3 6 1d 18d 24d
( ) ( ) ( ) ( ) ( )
Dry weight Dry weight Dry weight Dry weight Dry weight
Soecdies (D) N P (D) N P (D N P (D) N P (D) N P
4457 74290 096 590 5624
Lithocarpusharlandii o 110 107 152 18 121 0915 14 141 01 112 109 1191 18 120
8629 8658 46924 43160 40171
Carpinusvimnea 06%6 118 1383 340 10 147 1763 114 123 13M 14 111 02 & 1B
210054 81613 43014 007 B4
Liguidanbar formpsana 0343 21 111 1017 110 14 019 1B A 040 B D 1247 8 O
8914 83407 71087 66477 58983
Euryarmuricata 1000 16 18 1461 110 110 042 106 10 226 107 121 1446 10 166
&571 865 67033 6420 50212
Snplocoslancifdia 1067 71 & 7.7% B 112 05 DB 110 1830 113 114 1290 12 121
8457 &HO 6769 64381 50876
Snplocosheshanensis 08% 1% 1713 135 120 134 194 183 1P 13%7 16 183 0508 133 148
80 4483 74604 6111 538466

Machilusthunbergii 0171 104 107 180 116 ™4 186 & 9 17716 10 101 122 1B 77

30



87571 7765 4856 2135 57383
Machilusleptophylla 100 18 110 01 14 143 0436 88 1y 0P & 1 032 1

87457 8L 60458 62501 58463
Litseaeongata 127 & 112 226 4 10 484 & 107 1127 O 113 148

83310 7817 5717 57567 54200
Loropetalumchinense 1000 M 123 14% 106 114 153 9% 1® 067 9 10 023 12

A6 76131 63312 61370 5048
Cagtanopssfargesii 055 B & 0B H VB 055 B 2 042 4 A 288 &

743 TA95 61200 54462157 51731
Symplocosgdlaris 1971 16 12 082 1% 180 506 148 1% 5 123 15 168 107

R34 895% 7883732 73509 66161
Camdliafraterna 069 10 10 045 1P® 16 & 117 111 07O 128 113 06483 14

97.743 a7 77613 @611 63742
Rhododendron ovatum 089 1 124 0341 16 1% 1 1010 108 10 16 120 B

86067 7792 5531 50706
Cadanopdscarlesi 193 7™ 10 192 17 106 155 10 12 5630054 91 106 186l 9

714 80831 63016 63531 5658
Schima superba 0710 @B ®» 1%l 1II¥r & 07/ 12Zr 97 0463 12 114 100 107

87314 896 6039 632 540
lllicdumlanceolatum 243 % D 255 U8 71 1248 &6 72 055 1O A 0B B

4-2

B20 87237 71537 439 k12
Cydobalanopsisglauca 154 10 131 0483 15 12 198 10 148 168 115 40 140 10

80 0637 094 67375 61962
Cydobalanopsismyrsinaefolia 049 106 106 224 107 1® 19%2 11 1M1 1067 118 116 051 118

870 484 70626 63608 524
Smplocossumuntia 060 10 122 06 115 127 0123 10 16 116 1@ 16 158 18

22574 523 TAT46 63723 @01
Euryaloguaiana 094 15 1% 1215 191 1B 098 15 17 102 18137 03 1

A4 91650 76914 71413 66343
Eurya rubiginosavar.attenuata 20 18 120 048 267 18 2066 112 111 137 148 149 138B 16

2 4
4-3 22 0.585~1.839
0.377a 95 1.629a
95 1.936a 95 5.074a
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3 4a 3.74 a

254a 2004
2 5
N C N
Witkamp,1966;Berg and Staff,1980;Vogt et al ,1991;Aerts ,1997;
2004 Witkamp,1966;Usman
et a ,2000
22
N P 42 43
N P P<0.05
N P
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Table 4-3 Equation of fine root decomposition remains

%
Correlation Decomposition Time of half Time of 95%

Species Equation effici ency(Rz) rate decomposition  decomposition
Lithocar pus harlandii y=85.274x 0823 0912 0.823 0.649 3447
Carpinus viminea y=07.493x 1334 0.858 1534 0435 1.936
Liquidambar formosana y=100.034x1-83% 0.903 1.839 0.377 1.629
Eurya muricata y=96.371x """ 0.967 0.775 0.847 3818
Symplocos lancifolia y=89.278x 0663t 0938 0.663 0874 4347
Symplocos heishanensis y=92.746x %119 0923 0.719 0.859 3340
Machilus thunber gii y=094.352¢0-732 0.997 0732 0.868 4013
Machilusleptophylla y=88.122x 0708 0921 0.706 0.803 4,064
Litsea elongata y=91.039x % 1" 0975 0.717 0.836 4047
Loropetalum chinense y=88.873x 0846t 0875 0.846 0.68 3402
Castanopsis fargesii y=85.783x 070"t 0938 0.707 0.764 4020
Symplocos stellaris y=85.304x 2838 0948 0.838 0.639 3386
Camellia fraterna y=97.293x 0585 0992 0585 1138 5074
Rhododendr on ovatum y=102.806x %761 0.985 0.761 0.947 3973
Castanopsis carlesii y=80.032¢ 0921t 0931 0921 0627 3127
Schima superba y=93.066x - 88! 0.964 0.788 0.788 3710
Illicium lanceol atum y=91.693x % 708! 0.960 0.708 0.857 4109
Cyclobalanopsis glauca y=96.632x0- 746t 0939 0.746 0.883 3970
Cyclobalanopsis myrsinaefolia y=99.204x % 75% 0932 0.769 0.891 3885
Symplocos sumuntia y=01.187x 692 0.982 0.692 0.868 419
Euryaloquaiana y=97.735x 269" 0976 0.697 0.962 4.265
Euryarubiginosa var.attenuata  y=99.793x %5’ 0975 067 1.032 4468

14 P 0.047k+0.027 . 1.8;
R*=0.390** N  0.473k+0.638
1.6 RP=0.225*

.02

0 1.2

1.4 16 1.8

1.41
N ]
< 1.2
1.0
.81 s X
"a
n
6 [
2.0 4 .6 1.0 1.2 14 16 1.8
K

33

2.0



4-2 P 4-3 N
Fig.4-2 The relation between decomposition rate and P Fig.4-3 The relation between decomposition rate and N

3

2002
41 42 6-10
1-2 6-10
Usman(2000)
N
N P
4-5 1 1992
CIN
Voot et a,1991

Aber et
al,1992:Bloomfield et al,1993
2004



Keplin,2001; ,2003 Hasegawa and
Takeda,1996;M cClaugherty,1984
Swift et a,1979

N Mengel and Schrneer,1985
N P
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( 5-1)

Vogt et a,1986

C Bloomfield et al,1996;Eissenstat
and Y anni, 1997

| =
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Fig.5-1 The relationship among all characters of fine roots
51
5-1
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5-1
Table 5-1 The parameters of fine root characters in different successional stages

Charactersof fineroot DpetL.cucomm L.c goomm Prmacomm Pma+tSaicom Ssuconm C.facorm

(t.hn?) 1013 1966 Q714 136 2009 2513

Fineroot biomess 1390 130 0382 026 06 06®
(thn) Annual motality 2650 21m 7% 0472 131 10865

(thn?) Annual loss o847 066 12 008 034 Q407

(thn¥) net production 4118 4904 1627 1177 2237 1747

(timesfyr) tumover rate 406 244 220 (0le024 102 06%

Q785 054 0356 0406 0617 Q7%

Kghn?®) N 19915 R® 598 14348 25080 40616

Nutriert stock P 0s® 1797 0386 0613 100 2115
(Kghn?) N 18868 14158 1088 4102 14854 13857
Annualreturmed mass P 085 0823 0823 028 05%6 05%
(Kghn?) N 60BL 4000 312 Q7’3 380 5193
Annualreleased mass P 0290 0236 0048 0040 0147 (07224

5 2

Singh et al,2000

5 2 1
15
¢ D N ( )
P<0.05 P
P>0.05 ,1999
P<0.05 N
N N

1999
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R?=0.606,P<0.01

Biomass t.hm-2

0.291,P<0.05

R’=

©
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11

Floor mass t.hm-2

SOM
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Table 5-1 Relationship between Fine root biomass, soil property or importance value of community dominant species

5 2 2

Eissengtat and Van rees, 1994
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5-2

Fig.5-2 The characters of fine root,soil environment and species composition in different succession stages

5 2 4

,2000

P/B 1.721,1.492,1.526,0.769,0.824,0.546
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