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Response of decomposition and nutrient release in different diameter fine roots of Pinus tabu—
liformis plantation to N addition. GU Li-cha' WANG Guodiang' > JING Hang’® YAO Xu’
( 'Institute of Soil and Water Conservation ~Chinese Academy of Sciences and Ministry of Water Re—
source Yangling 712100 Shaanxi China; ’Institute of Soil and Water Conservation ~Northwest
A&F University Yangling 712100 Shaanxi China) .

Abstract: We examined the effects of four nitrogen ( N) addition treatments i.e. Ny (0 gN *m™
a') Ny(3gNem?a') N, (6gNem’a"') and Ng(9gN*m~>a"') on the decomposition
and nutrient release processes of fine roots with different diameters in Pinus tabuliformis plantation
using litterbag method. The results showed that the decomposition process of fine roots could be di—
vided into rapid ( 0-60 d) and slow ( 60-300 d) decomposition stages. The decomposition mass
percentages of fine roots with 0-0.4 mm 0.4-1 mm and 1-2 mm were 7.6% 10.4% and 11.4%
on the 60th day and 19.8% 23.5% and 30.5% on the 300th day respectively indicating that fi-
ner root had lower decomposition rates. N addition reduced significantly the decomposition rates of
fine roots with 0—0.4 mm diameter but had no significant influence on those of root with 0.4—1 mm
and 1-2 mm diameters. Compared with the control N; N¢ and N, treatments reduced the decom—
position rates by 2.1% 4.5% and 5.8% respectively. N addition increased both the C and N re—
maining percentages of fine roots with 0—0.4 mm and 0.4-1 mm diameters but had no significant
influence on those with 1-2 mm diameters. Additionally P remaining percentages of fine roots had
no response to the N addition. Compared with the control N; N; and Ny treatments increased the
root C remaining percentages by 8.1% 9.4% and 4.5% in 0-0.4 mm diameter roots and 2.5%
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2.5% and 0.9% in 0.4-1 mm diameter roots respectively. Similarly N; N, and N, treatments al—
so increased the root N remaining percentages by 5.3% 16.3% and 16.7% in 0-0.4 mm diameter
roots and 0.9% 2.3% and 3.9% in 0.4—1 mm diameter roots respectively. The transfer models for
C N and P in 0-0.4 mm and 0.4-1 mm diameters were direct releasing and the transfer models
for N showed an enriching—eleasing model. N deposition may decrease the fine root decomposition
rates mainly by affecting the decomposition process of fine roots with 0—0.4 mm diameters ( mainly
the first two order roots) .

Key words: nitrogen deposition; fine root decomposition; nutrient release; root diameter.
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Fig.1 Mass remaining rate of different diameter fine roots of Pinus tabuliformis in different treatments.
a) 0~0.4 mm; b) 0.4~1 mm; ¢) 1~2mm. Ny: Control; N3: 3gNem™2 «a™'; No: 6gNem2a™'; Ng: 9gNem™?2«a’l. The same

below.
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Table 1 Relationships between mass residual rate of diffe—
rent diameter class fine roots of Pinus tabuliformis and time

Diameter Treat- Regression Decomposition
class ment equation Adj R? constant
(\mm) (kg kg™'ea™)
0~0.4 No §=96.93¢70-21 0.82 0.20£0.02Ac¢
N3 y=95.29¢70-16 0.72 0.15+0.02A¢
Ne y=99.89¢ 7016 0.74 0.15+0.01Ac
Ny y=99.87¢70-1%¢ 0.71 0.14£0.02Ab
0.4~1 No y=95.39¢7020* 0.92 0.26+0.01Ah
N, y=95.58¢70-26¢ 0.86 0.25+0.02Aab
Ne y=95.48¢ 0.2 0.89 0.25£0.02Ab
Ny y=94.34¢70-24 0.85 0.23£0.02Aab
1~2 No y=96.15¢ 703 0.88 0.35£0.03Aa
N y=89.12¢70-31 0.71 0.31+0.03Aa
Ne y=96.25¢0-34 0.84 0.34+0.02Aa
Ny y=93.13¢0-30 0.81 0.30+0.03Aa

( P<0.05) Different small letters
meant significant difference among different diameter classes in the same
treatment and different capital letters meant significant difference among

different treatments in the same diameter class at 0.05 level.

Fig.2 Dynamics of C N P remaining of different diameter fine roots of Pinus tabuliformis in different N treatments.
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Table 2 Correlations between mass decomposition rate and
nutrient release rate of the fine roots of Pinus tabuliformis
with different diameter classes

Diameter class C releasing N releasing P releasing
( mm) rate rate rate
0~0.4 0.603" 0.656" 0.579"
0.4~1 0.598" 0.688" 0.071
1~2 0.870* * 0.834** 0.375

* P<0.05; * % P<0.01.

<2 mm
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