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Growth, distribution and exudation of fine roots of Chinese fir

trees grown in continuously cropped plantations
LIAO LifPing, Deng Shi—]ian, YU Xiao—]un, HAN Shlj]le (Institute of Applied Ecology. A-

cademia Sinica, Shenyang 110015,China)

Abstract :Fine root growth and distribution were investigated by the soil coring method respectively in Chi-
nese fir plantations of first and second rotations. Biomass of live fine roots decreased markedly after Chi-
nese fir plantation continuously cropping for one rotation, with biomass of live fine root of first rotation
ranging from 646. 4 to 799.7 g/m?*, and second rotation falling into 284.4~536. 9 g/m*. The farther the
sampling point from the tree per se, the less the biomass of live fine root to certain extent. Analysis of the
root exudates showed that contents of cations NH," \Na® K" ,Ca*", Mg®" did not change after replanted
with Chinese fir for one rotation, but contents of the anions NO, .Cl™, SO,*> . HPO,? decreased, and
significant differences for CI~ \HPO,*" were detected (P<C0.05). The contents of CI~ \HPO,*  for the sec-
ond rotation were only 1/4.7 and 1/65. respectively, of those in the first rotation. The decrease in growth
of fine roots in 0~10 cm soil and change of root exudations could suggest the decline in productivity of the
continuously cropped Chinese fir plantations.
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Table 1 Comparison of biomass of live and dead fine-roots at different depths in the first and second rotations of Chi-
nese fir
Distance from the sample tree (cm)
Depth (cm) Fine-root type 40 55 70
Live * M %
0~10
Dead * * ns
Live ns * *
10~20
Dead * ns ns
Live ns ns *
20~30
Dead ns ns *
Live ns ns *
30~45
Dead ns ns ns

* g (P<C0. 05)Significant difference at P<C0. 05; ns: No significance at P>>0. 05
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Fig. 2 Vertical distribution of live fine-roots Fig. 3 Vertical distribution of dead fine roots
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Table 2 Contents of inorganic nutrient elements in exudates from Chinese fir trees of different rotation times

NH, " Na™ K+ Mg?* Ca?* Cl— NO;— HPO,~ SO, =
Rotation times
nd 0. 06 1.08 0. 26 0.20 2.06" 2.62 100. 75" 166. 84
1% rotation (0.06)7 (1.13) 0.17) (0. 14) (1.63) (1.5D (91.43) (145.15)
nd 0.03 2.25 0.27 0. 26 0. 44 2.31 1.55 127. 60
2" rotation (0.03) (1.50) (0.16) (0.19) (0.23) (1.09) 0.71) (61.3)
P<0.05 significantly different;nd. not detected # (n=>5)Data in the parenthesis
are standard deviations
, ., HPO,? o
) HP(),127 i - )
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