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1 (Castanopsis fordii)
(Maesa japonica)
1.1 (Woodwardia japonica)
(Sarcandra glabra) 1
(27°03' N 118°09'" E) 1.2
18.8C 1673.3 20099 b )
. .3 mm
81% 277 2 )
2 3
14 ~26 g/kg 9 2mx2m
10 m
3 (CK
0 kg/(hm™-a)) (LN 30 kg/(hm*-a)) (HN
(CIC) (CAF) 100 kg/(hm™-a)) 3
(CUL) 59 12
(Cinnamomum chekiangense) (
(Distyliopsis dunnii) 2)
NH4NO; 2 L
(Castanopsis fabric) (Castanopsis
fargesii) (Castanopsis lamontii)
FT 1 HHEREE
Table 1 Characteristics of the sampling forest stands
(m) ®) (@) (m) (cm) (t/(hm-a)) pH
CUL 300 21 37 18.3 4.82 5.60
CIC 390 20 152 36.4 6.70 4.38
CAF 350 35 122 31.1 6.57 4.65
%2 RIEHEH G R AT 8] 5 & & (kg/hm®)
Table 2 Nitrogen application rate at each sampling time
2009 9 2009 12 2010 8 2010 11 2011 2 2011 6 2011 9
CK 0 0 0 0 0 0 0
LN 7.5 10 12.5 7.5 10 12.5 7.5
HN 25 32.5 42.5 25 32.5 42.5 25
1.3
2011 12 ( 3 (20]
) ( 5 cm)
15 em [21] [22]
pH 1:2.50h)
2 mm 4°C
1l 1.4
L FH SPSS17.0
F H ) (one-way ANOVA)
65°C 200 (LSD) T
105°C 200 P=0.05
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2 CK
LN 43.5% 70.0%
2.1
79.5% HN 46.3%
28.1% 78.1% CK
) LN
48.8% 19.2% 19.8% HN
8.3% 30.2%
19.5%
3 22
3 3
1 CK L FH
11.9% 39.4% 32.3% 3 1
42.7% LN 49.4%
80 8 CK 80 - 8 CK 600 - 8 CK
s LN s LN
70 o HN 70 ¢ o HN
500
HE: o aC
= bA T 400
=3 50 -~ %
i, = o
— aB aB ~ aB —
%“ 40 aB = on 300
= cA ) B g
= 30 = c
RN B bBre ) @ 200
20
b bAbC
10 100
0= ' : : 0
CUL CIC CAF CUL CIC CAF CUL CIC CAF
MRoPZER AT MR
( n=3 (P<0.05)
(P<0.05))
1 BRMMARMS TIEZE, ETHMAIFERSIENF
Fig. 1 Effects of N addition on soil polyphenols, tannin and soluble sugar contents in different forest stands
*3 FIHNEKERAEYTSE. RTMARAERENEE
Table 3 Contents of polyphenols, tannin and soluble sugar in litter corresponds to each soil sample
(mg/g) (mg/g) (mg/g)
L FH L FH L FH
CUL CK 42 £ 2.1bA 28 £ 14bA 45+ 1.9bA 2.3 + 0.8bA 23.9 + 87aA 165 + 6.92A
LN 5.1 £ 1.2bA 1.7 £ 0.7bB 5.1 £ 0.1 bA 23 £ 1.1bB 26.0 £ 3.4aA 153 + 1.4aB
HN 6.7 £ 2.1 bA 29 + 1.2bA 9.4 £ 1.6 abA 3.1 £ 2.1 abB 445 £ 18.5aA 139 + 39aB
CIC CK 3.6 £ 0.8bA 17 £06bB 92+ 3.8abA 62 £ 2.6abA 166 £ 49aA 9.5 £ 0.7aA
LN 4.7 + 1.6 bA 23 + 1.2bA 9.0 = 3.5abA 6.6 + 2.7 abA 264 + 10.1aA  13.6 £ 0.4 aA
HN 104 + 0.7 aA 4.0 £ 0.7 aA 142 + 1.1 aA 10.0 £ 4.5aA 253 £ 10.1aA 12.2 + 3.2aA
CAF CK 33 £ 14bA 1.7 £ 0.7bA 32 + 1.8bA 1.3 + 0.1 bA 333 £ 57aA 127 + 2.6aB
LN 6.8 £ 0.7bA 29 + 09bB 7.1 £ 0.5 abA 3.1 £ 0.9 abB 339 + 149aA 12.7 £ 1.7aA
HN 6.6 + 2.6 bA 2.1 £ 0.4bB 8.3 + 3.7abA 24 £ 0.4DbA 222 £ 9.3 aA 83 + 6.3aA
(P<0.05) (P<0.05)
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3 CO,

HN (211 CNB #)(carbon-nutrient balance)
CK LN GDB"*"(growth-differentiation balance)
HN
L (LN ) 3

FH Katjiua Ward® CNB GDB

L FH LN HN 291

LN CK Hattenschwiler  ['®
3
[30]
[31]
(19 Waterman Mole %!
[12]
3
[25]
[19]
pH (D
[24]
[71
L
FH Kanerva ! _ [5,7,14.21]
[25]
[21]

[1] Xiao HL. Atmospheric nitrogen deposition and nitrogen

dynamics of forest ecosystem[J]. Acta Ecologica Sinica,
1996, 16: 90-99
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Effects of Simulated Nitrogen Deposition on Phenolics and
Soluble Sugar in Forest Soils

GAO Yan'?, MA Hong-liangl’z, GAO Renl’z*, YIN Yun-fengl’z, CHEN Shi-dongl’z,
ZHANG Wei'?, ZHU Xiang-mei'?, YANG Yu-sheng'~

(1 Cultivation Base of State Key Laboratory of Humid Subtropical Mountain Ecology, Fuzhou 350007, China,
2 College of Geographical Science, Fujian Normal University, Fuzhou 350007, China)

Abstract: An in situ field experiment was conducted to study the effects of simulated nitrogen deposition on soil
polyphenols, tannin and soluble sugar in Cunninghamia lanceolata plantation (CUL), Cinnamomum chekiangense (CIC), and
Castanopsis fabric (CAF) natural forests in Wanmulin Nature Reserve in Jianou of Fujian Province. Three nitrogen levels were
installed, i.e., CK (0 kg/(hm*-a)), low N (30 kg/(hm*a)), and high N (100 kg/(hm*a)). The results showed that soil polyphenols
was highest in CUL while lowest for tannin and soluble sugar, which all had significant difference compared to both CIC and
CAF. Soil polyphenols content in CUF and CAF decreased with nitrogen deposition, and in CIC it significantly decreased by
49.4% at LN only. Soil tannin content had been significantly decreased by 43.5%, 70% and 79.5% in CUL, CIC and CAF at LN
compared to CK, respectively. However, it was decreased only for broadleaf soil under HN. An increase of 48.8%, 19.2% and
19.8% was found due to nitrogen deposition for soil soluble sugar in CUL, CIC and CIC at LN, respectively. The effects of N
addition on litter polyphenols, tannin and soluble sugar in 3 forest litters were not significant.

Key words: Nitrogen deposition, Coniferous and broadleaf forest, Polyphenols, Tannin, Soluble sugar
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