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Effects of simulated nitrogen deposition on elemental concentrations of Schima

superba and Cryptocarya concinna seedlings in subtropical China
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Station, South China Botanical Garden, Chinese Academy of Sciences, Dinghu, Zhaoging , Guangdong 526070 yChina; 2.the Graduate School of
Chinese Academy of Sciences, Beijing 100039,China). Acta Ecologica Sinica,2005,25(9):2165~2172.

Abstract : Effects of nitrogen deposition on forest ecgsystems and plants are of global concern because nitrogen deposition 1s an
important aspect of global change. To clarify the effects of elevated nitrogen deposition on subtropical tree seedlings of Schima
superba and Cryptocarya concinna, which are dominant in subtropical monsoon evergreen broadleaf forests in China, a
simulated study was carried out. The experiment included five randomly chosen treatment plots, each of which was divided into
three subplots. In every subplot, we transplanted 40 seedlings of each of the two species. From January of 2003, we sprayed
five levels of NH,NQ; solution; 0 (control), 0.12 (T5), 0.24 (T5), 0.36 (Ty5), and 0. 72 (T3 ) mol « L' to the five plots

2 e 27!, Soil nitrogen

respectively twice every month, equivalent to the nitrogen deposition rates of 0, 5, 10, 15 and 30 g * m™
availability increased greatly with increasing nitrogen additions, however, soil pH values decreased. Nitrogen addition
significantly increased the nitrogen contents in leaves, shoots (including branches and stems) and roots, but decreased the

contents of P, K, Ca and Mg in leaves, shoots and roots. Nitrogen storage per seedling of Schima superba in all plots except
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for Ts plots was higher than that in control plots, with the highest in T, plots. Nitrogen storage per seedling of Cryptocarya

concinna increased with increasing nitrogen addition for the dose levels from control to T,s, followed by a decline in the higher

treatment levels. Nitrogen treatment also caused increased ratios of N / other elements in leaves, shoots and roots of the two

seedlings.
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F1 TIREBPE.ENP I pH

Available nitrogen, available phosphorus and pH in soils

(means with S. E. in parenthesis, n=3)

BEH NHi -N NOj3; -N P
Samples (mg/kg) (mg/kg) (mg/kg)

pH

Control 1.64(0.25)c 4.08(0.91)c  14.22(1.60) 5.16(0.03)a
2.4(0.06)c  8.2(1.88)bc  15.94(2.16) 4.88(0.14)ab
2.54(0. 24)c  17.15(3.96)ab 15.84(5.21) 4. 88(0.09)ab
3.49(0.37)b 15.68(1.17)a 14-55(2.42) 4.75(0.14)b
4.84(0.40)a 19.08(2.97)a 15.78(1.32) 4.66(0.15)b

Values followed by different letters are significantly different

among the treatments (Duncan’s multiple range test; p<0.05)
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Table 2 Nutrient contents in leaves, shoots and roots of seedlings (mg * g~ !, means with S. E. in parenthesis, n=3)
7 Samples N P K Ca Mg Mn
B AR/ Leaves of Schima superba
Control 8.79(0. 66)b 1. 04(0. 06)a 3.81(0.17)a 7.22(0. 36) 2. 38(0.14) 0. 48(0. 06)
Ts 10. 23(1. 82)ab 0.70(0.06)b 3. 39(0. 31)ab 6. 98(0.10) 2. 32(0.14) 0. 35(0. 07)
Tio 9. 83(1.93)ab 0. 85(0. 08)ab 2. 85(0. 12)bc 6. 08(1.03) 2.0500.17) 0. 29(0. 06)
Ts 11.22(1.57)ab 0. 88(0. 07)ab 2.47(0.08)¢ 7. 25(1.01) 2. 48(0. 24) 0. 44(0. 03)
Tao 13.92(1. 39)a 0. 91(0. 08)ab 2. 34(0. 31)c¢ 7.09(0.57) 2.49(0. 21) 0. 47(0. 06)
HRBERHEM R Leaves of Cryptocarya concinna |
Control 11.33(1. 63)b 2.87(0.92)a 4. 67(0. 60)a '7.49(0. 54)ab 2.71(0.16)a 0. 25(0. 05)
Ts 9. 72(0. 048)b 2.00(0. 37)ab 3. 66(0.57)ab 7.71(0. 65)a 2.57(0.10)a 0.17(0.03)
Tio 15.16(1.02)a 1. 71(0. 12)>ab 3.10(0. 58)ab 6. 22(0. 60)ab 2.10(0.10)b 0.23(0.03)
Tis 15. 30(0. 91)a 1.13¢(0.11)Db 2.73(0.32)b 5. 90(0. 38)b 1. 99¢0. 11)b 0.16(0. 02)
T30 15. 49(0. 76)a 1.41(0.10)b 3. 94(0. 61)ab 6.17(0. 62)ab 1. 82(0.27)b 0.15(0.01)
fir KL F shoots of Schima superba |
Control 6. 74(0. 35)be 1. 41(0.15)a 2.62(0.07)a 14. 64(0. 48)ab 1.67(0.07)a 0.13(0.01)
Ts 6. 46(0. 42)c 1. 15(0. 08)ab 2. 34(0.01)a 16.16(0. §7)a 1.52(0. 05)ab 0.11(0.02)
Tio 7.12(0. 76)be 0. 84(0. 05)b 1. 92(0. 16Jab 13. 71(1. 29)ab 1. 15(0. 02)c¢ 0.1000.03)
Tis 9.23(1. 60)ab 0.96(0.21)b 1. 94(0. 20)b 14.41(0. 86)ab 1. 30(0. 19 bc 0.11(0.02)
T30 10. 40(0. 55)a 0.92(0.12)b 2. 27(0.07)b 12. 85(0. 46)b 1. 45(0. 05)abc 0.15(0.02)
H B EFTERBT Shoots of Cryptocarya concinna
Control 5. 30¢0. 52)c¢ 2.53(0. 55)a 3. 45(0. 19)a 4. 64(0. 79) 0. 86(0.05)a 0. 05(0. 02)
Ts 7.14(0. 56)bc 2. 05(0. 20)ab 2.32(0.16>b 4. 54(0. 28> 0. 74(0. 19)ab 0. 02(0. 002)
Tho 8.99(0.59)b 1. 67(0. 34)abc 1. 80(0. 11)¢ 4. 81(0.16) 0. 53(0. 04)bc 0. 03(0. 004)
Tis 8.93(1.39)b 1.13(0.12)bc 1. 35(0.12)d 3. 95(0. 31) 0. 56(0. 08)abc 0. 05(0. 01)
T30 11.83(1.78)a 0.94(0. 14)c 1. 99(0. 08)bc 3.71(0.03) 0.42(0.05)c 0. 04(0. 004)
fof KR Roots of Schima superba
Control 4. 09(0. 91 )¢ 1. 82(0. 08)@ 4. 69(0. 24) 1. 58(0. 42) 1. 78(0. 05)a 0. 07(0. 003)
T; 6. 04(1. 46)bc 1.41¢0. 07)ab 4.57(0. 41) 1. 66(0. 44) 1. 29(0.01)b 0. 08(0.01)
Tio 7.93(1. 21)ab 1.24¢0.17)b 4. 64(0. 28) 1. 34(0. 34) 1. 57(0. 07)ab 0. 06(0. 01>
Tis 8. 70(1. 27)ab 1.29(0.23)b 4.41(0.53) 1. 52(0. 67) 1.33(0.17)b 0. 07(0.01)
T30 9.77(0. 33)a 1.19(0. 08)b 3. 81(0. 33) 0. 87(0. 08) 1. 79€0. 09)a 0. 09¢0.01)
HRIBEFZHER Roots of Cryptocarya concinna
Control '4.90(0. 78)b 2. 24(0. 45) 5. 76(0. 36)a 0. 77(0. 29) 1.29(0.13)a 0. 08(0. 01)a
Ts 6. 33(0. 70)ab 2.12(0. 36) 4. 05(0.19)bc 0. 39(0. 24) 0. 64(0.33)b 0. 04(0.02)b
Tio 7.59(2. 84)ab 1. 84(0.18) 5.12(0. 64)ab 0. 65(0.16) 0. 82(0.04)b 0. 06(0.01)b
Tis 7.24(1.89)ab 1.49(0.17) 3.37(0. 33)c 0. 55(0. 06) 0. 69(0. 05)b 0. 06(0. 01)b
T30 10. 68(3. 30)a 1. 40(0. 18) 3. 23(0. 30)c 0. 70€0. 13> 0. 67(0.17)b 0.05(0- 0Db

ibialiel p—
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Values followed by different letters are significantly different among the treatments. (Duncan’s multiple range test; p<{0. 05)

EREBANE AR SBRHERNMIF . FARGEMH R :Control >Ts >T 10 >Tis >Ta A : T3 >T s >Ts >The >
Control , i85 : T1o>T0>Ts>T s >Control B EIZ R E R KR E B EKE , HFREFTESHH KN .Control >T; >T 0>
Ts>Tas M SPMHEFHEEF T:0(p<<0.05) BT H: T >Tw>Ts>Ts >Control , T Bl B B F X B (p<<0.05) , BN . T:>
Control>T3>T10>Tis. IR, BALERATTAVERESSEFHNIELH,FEERLEKFAEMPM S EENKR AR
BT 6 E B 38 A, T 43 BE B - o 6 B B 0 T BE
3 Wig
3.1 +HHEmRK |

ABREREYRBANMNGSSB SRS S BAM S, B, A A LS SRR, X SHANTRLER—
F ABASBLEEREMNBTREAR A B TP EZROBEELINO; MERXMKLEPREL, ATE KL HERKL.
HK . ARFUARKSRESHETIRRAERE. KBTI EZEE R NH FINO; TE, 508X L RN RIIER




9 34 FEE 5.8 TR RAE R LR R L H TR & B X B U R 0 A9 R L 2169

—

R, B3 1mol NOy # YR R KB &L= 4 1mol M H B F, M7EM LT B &, Imol NH{ B E L7 NO; B [ 1t
: /% 2mol H* B F, BME 1mol NH; B RIE L% E R 1mol HY B FU, AR, L RERBS pHEZALEBER
HE, K NH-N&BY pHEMHEXRERE R —0.914(p<<0.05),NO;-N F8 5 pH EHHRX RN —0. 938(p<<0. 05),
R L, B AR R R A5 B9 B AN 3 pH B T BRI ST LA NO; -N B KL, B EARE .

Control TS A TI0O BBT15S W T30

Ly

20
15 -
& otk
z 10
s_.
0
=
Z
S
2

M,
n

e
HHH

L

500 —
400 |- —

300 -

N/Mn

200

100

#i K Schima supérba ¥R B 5HE Cryptocarya concinna

H1 FREH L. BESOFMREF NS P.K.Ca.Mg fl Mn ) [ {H
Fig. 1 Ratio of N/other elements in leaves(L), shoots(S) and roots (R). Each value is the mean of three determinations,and the standard

error is given by a vertical bar. Different letters above the columns indicate significant differences among the treatments (Duncan’s multiple

range test; p< 0. 05)



2170

B xR F #

25 &

Pk
8 8
j

-8 7 ] 64
N storage per seedling (mg)
3 8
| |

] M Leaves B £ Shoots M IR Roots

(-
o
<
R
|

Wi
N partitioning

=

5 & & &
X XX R
T T T

Control TS T10 T15
HRE X Cryptocarya concinna

Control T5 T10 T15 T30

iy Schima superba

G 2 A FE X A 40 B A Mk LI R ST O BRI 2 (R 60 43 B B B O

T30

Fig. 2 Effects of N treatment on total N per seedling and N partitioning among leaves,shoot(aboveground part without leaves) and roots
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