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Fine root character and its action mechanism of forest at its initial reestablished stage on degraded red soil.
LIU Yuangiu, LUO Liangxing, LIU Liangying, Y ANG Jialin, XIA Xiaolan ( Forestry College of Jiangxi Agri-
cultural University, Nanchang 330045, China).-Chin. J. Appl. Ecol. ,2005, 16(9) : 1735~ 1739.

This paper studied the fine root character and its action mechanism of forest reestablished by different models for

10 years on a seriously degraded red soil, and analyzed their correlation with soil property. The results showed
that fine roots mostly distributed in 0~ 20 cm soil layer, accounted for 73. 39% ~ 87. 41% of those in 0~ 40 cm
soil layer. There were notable differences in nutrient storage of fineroots under different reestablshment models.

The fine roots of medium density pure Pinus serotina forest had a much higher storage of total nitrogen, phos

phorus and potassium, with the content of total nitrogen, phosphorus, potassium, calcium and magnesium being
84.47,5. 55,38 42,17. 00 and 10. 76 kg* hm™ 2, respectively. Soil organic matter, total nitrogen, available nitro-
gen, available potassium and pH had significant correlations with fine root biomass ( P< 0.05) . The effects of

fine roots on soil physical properties mainly reflected on soil capillary porosity and total porosity. Fine roots obvr

ously increased the contents of > 0. 25 mm and > 5 mm soil waterstable aggregates, and improved soil structure

stability. The correlations between fine roots and soil bacteria and microbial quantities were significant.

Key words Degraded red soil, Forest reestablishment, Fineroot, Action mechanism.
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1
Table 1 General situation of experimental plots
Plot No. Rehabilitation Density Organic Aspect  Slope Average Average Average Average
model (plant*hm - 2) matter ) DBH basal diameter height crown
(gekg™ 1 (‘cm) (em) (‘em) width
(m)
5 Tai$5 A 9 990 3.70 S < 10 6. 71 8.99 425 1. 68
13 Tai 13 B 1 665 12.1 \ 12 11. 20 15. 57 593 2. 82
15 Tai 15 C 1 850 0. 84 N 15 7.27 8.2 462 2. 12
42 Taid2 A 4 995 12.3 N 13 8. 36 10. 56 518 1. 35
54 Tai 54 D 2 501 14.2 E < 10 4. 93 10. 13 430 2. 48
66 Tai 66 E 4 995 14.0 S < 10 6. 43 9.31 574 1. 93
8. 17 11. 76 468 1. 79
78 Tai 78 F 2 501 4.9 E < 10 4. 34 4.43 244 1. 78
83 Tai 83 G 2 501 10.7 S < 10 5. 13 7.55 486 3. 08
9. 47 13. 65 461 2. 54
A: Pinus serotina pure forest; B: P. elliotii pureforest; C: Liquidambar formosana pure forest; D: Schima
superba pure forest; E: X Liquidam bar formosana X P. massoniana mixed forest; F: Liquid ambar f or mosana pure for
es; G: X Liquid ambar formosana x P. elliotii mi ed forest. The sam e below .
) 73.39%~ 87.41%,
’ ’ 40 cm ,0~ 10 cm
: : pH 40,
y i) o 50% : 78 ,
mperata koenigii 'y mbopogon
goeringii ) ( Setaria viridis) (Arunfinella 69.68%:; ? 51.10%; 20~ 40 cm
anomala) ( Heteropogon contortus) ( Cynodon 1/4,
dactylon) 1991 .2001 23.98%.
8 (CK) 600 m> Lier
2.2
[12,27] 3~ 4 ' ’
2
, 40 cm 55 cm 70cm (24
, 0~ 10cm 10~ 20cm 20~ 30cm 30~ 40 cm : ’ 81
5 cm s <2 mm .
s 80 C , 32
2
3 ’
31 [1.7] . 3 ,
2 , 10 ,
Pinus serotina 0~ 40
( ) " , 42 N P
cm P. elliotii
o ’ ( ) K Ca Mg 5 ,
( Liqguidambar formosana)
2
Table 2 Standing stock of fine root and vertical distribution of different
) rehabilitated forest models
(Schima superba) , (P. _ ‘
Plot No. Rehabilitation ~ Standing stock Percent of every wil layer(%)
massoniana) model (kehm™%) 0~ 10en 10~ 20 an 20~ 30 em 30~ 40 an
CK 6208 8 51.02 26. 82 11. 8 10. 38
5 ’ 5 A 57751 66.13 2128 783 4.76
, (9990 *hm %) 5 13 B 6307. 6 60.72 1723 1108 1097
15 C 6812 9 53.06 20. 33 9. 96 16. 66
42 (4 995 42 A 11571.3 55.18 24. 49 14.38 9.18
*hm 2) . 54 D 7525. 5 53.65 24. 47 11.75 10. 13
66 E 6225. 9 59.86 21. 07 10.73 8.34
10 78 F 7043. 3 69.68 15. 46 8 81 6.04
83 G 9297. 2 64.31 18 28 11.15 6.26

, 0~ 20 cm,
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3 (0~ 40 cm )

Table 3 Nutrition status of fine root of different rehabilitated forest models

. . S
Plot No. Soil nutrient density (g* kg™ ')

Nutrient storage of fine root( kg hm™?)

N P K N P K Ca Mg
Total N Total P Total K Total N Total P Total K
CK 0. 69 0. 29 8.3 27.93 3.1 9. 44 8. 31 5. 14
5 0. 29 0. 17 10. 5 28. 88 2. 59 29. 04 9. 06 4. 74
42 0. 74 0. 24 8.6 84. 47 5.55 38. 42 17. 00 10. 76
13 0. 63 0. 28 8.7 46. 68 3.59 22. 14 6. 55 4. 47
54 0. 73 0.23 7.9 30. 10 3.76 31. 31 15. 13 10. 84
78 0. 70 0. 26 8.6 32. 88 2.51 25.29 8 31 5.32
83 0. 56 0. 21 8.6 66. 00 4. 46 39. 69 14. 78 8. 18
15 0. 40 0. 20 8.0 46. 33 3. 47 25. 55 18. 94 6. 47
66 0. 65 0. 20 8. 3 34. 87 3. 11 23. 60 10. 77 5. 54
; , 3.4
N P K 5 , 10
5
N P K Ca Mg ,
, (bi< 0), (P>
Mg , 0. 05).
Mg (P< 0.1),
33 ; 10
[12]
s 1
2, 5 (n= 44)
- Table 5 Linear regression relati onship between fineroot and soil physi
NO3-N 1 2 e P P
cal characters
> > i P
Variable Parameter estimate S.E.
[24.25] ' by 42323966 1160082  36.484 0. 0001
. ) Capillary porosty by 0.000894  0.000472  1.893 0. 0669
10 K P b,  46.056643 1. 329628 34. 639 0. 0001
Total porosity by 0. 000937 0. 000541 1. 731 0. 0925
P pH(KCL) by 1.434043  0.022868 62710 0.0001
, N N K Volume weight b; - 0. 000012 0. 000009 - 1.320 0. 1957
pH(H,0) ( 4). 6 .
[ 26]
4 (n= 44)
2
Table 4 Linear regression analysis on the rel ationship between fine root
standing biomass and soil nutrient in different rehabitated forests > 5 mm
' P > 0.25 mm )
Varnble Parameter estimate  S. E.
K by 18. 985604 1. 842686 10.303 0. 0001 ’ ’
Available K b 0. 002113 0. 000750 2. 816 0. 0080 )
N b, 0. 039274 0. 004688 8. 377 0. 0001 3.5
T otalN b, 0. 000011 0. 000002 5. 953 0. 0001
N bo  23. 462395 2. 162725 10.849 0. 0001 ’
Available N b, 0. 002816 0. 000881 3. 197 0. 0030
by 4. 754161 0. 036178 131. 403 0. 0001 [ 20~ 22]
pH(H,0) b - 0.000041  0.000015 - 2.772 0. 0090 ) ’
by 0.650973 0. 115146 5.653  0.0001 5
Organic b, 0.000275 0. 000047 5.871 0. 0001

matter
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6
Table 6 Correlation analysis among fine roots, organic matter and water stable aggregate( n= 44)
% Soil particle dstribution Eir
Correlation Weight W aterstable
coefficient > 5 mm 5~ 2mm 2~ 1 mm 1~0.5mm 0. 5~ 0 25 mm < 0.25 mm  Percentage index K
0.582" " 0. 184 - 0.18 - 0.405" - 0.529" - 0528 0.572" "~ - 0.563""" 0. 488" "
Standing stock
of fine oot
oM 0.563" " 0.377" 0. 047 - 0.294 -0.612""" - 0.648" """ 0.666" " " - 0.625""" 0. 429"

¥ P<0.05 % * P<0.01;* * * P< 0. 001

(P< 0.05),

(P< 0.01),

(P< 0.05).

4.5

y = 3.05227+ 0.00128x, F = 58.543" "

S

n= 44, R= 0.7997

y = 0. 17379+ 0.000021x, F = 17. 480* *’

1
n= 44, R= 0.5885 "~
2
y= 721144+ 0.00191x, F = 45.759" ", 3
n= 44 R = 0.7622" " "
y = 0.96812+ 0.000023x, F = 10.073 4
n= 44, R= 04836 "
: 5
n= 44, R= 06919 )
: 7
| 8
, 9
4
10
4.1
11
4.2
12
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