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Effects of smulated nitrogen deposition on growth and photosynthesisof Schima

superba, Castanopsis chinensis and Cryptocarya concinna seedlings

L IDeJun, MO JiangM ing", FANG Yun-Ting, CA | Xi-An, XU E Jing-Hua, XU Guo- iang (South China
Institute o Botany, ChineseA cademy o Sciences, D inghu, Zhaoging, Guangdong 526070). A cta Ecologica Sinica, 2004, 24(5): 876 882
Abstract. To evaluate the reponses of subtropical forest trees in China to elevated nitrogen (N) deposition, we gprayed
disolved NHANOs on seedlings of Schima superba, Castangpsis chinensis and Cryptocarya concinna tw ice every month The
simulated elevated N depositionsw ere equivalent to 0 (A), 5 B), 10 (C), 15 (D) and 30 (E) gN/(m?- a) and began in
January, 2003 T he results indicated that sten base diameter, height and branch number of seedlings for these three ecies
increased significantly w ith N loads, w hereas they decreased in the high N treatment (E). M edium N treatment enhanced
grow th significantly, e g , stem base diameter, height and branch number of all eciesw ere highest in C treatment High N
load ale had great mpact on seedlingmortality, e g , the highestN treatment resulted in the highest mortality in all ecies
After treatment for 7month, net photosynthetic rate (Pn) increased in treatmentsB and C, how ever decreased in D. W ater
use efficiency WUE) of both S. superba and C. chinensis, and stomatal conductanceof C. chinensis seedlings seemed to change
with N treatment in the same way as Pn However, the WUE and stomatal conductance of C. concinna and stomatal
conductance of S. superba seedlingsw ere not affected significantly. The chlorophyll and carotenoid content of S. superba and
C. concinna increasedw ithN load For C. chinensis seedling, the content of Chl aand Chl (a+ b) was highest inB treatment,
and then seaned to decrease in the higher treatments, how ever, the content of carotenoid increased load up to the highest N
load
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1 , A B CD E 7 1 70. 1%
82.0% 99.7% 70.1% 61.0%, 76.9% 98.3% 138.9% 105.7%  68. 4% C
B D (pP<0.05), A (P<0.01), E (P< 0.05) C
, E 40. 7% 47.5%
61.6% 49.8% 36. 7%, , C , E
2 , 7 , A B CD E 1 64.0% 83.4%
90.2% 76.7% 66.7%, 32.6% 46.9% 59.2% 58.9% 9.8% 2 BC D3
A E (P< 0.05) 61.8% 81.8% 118.5% 86.2% 42.0%, C
(P<0.05), E (P< 0.05)
1
1 7 Table 1 Effectsof nitrogen load on seedling branches
3 C , i
T reatment groups 4 April 7 duly
0, 0,
c 98.5% 65.8% A 1.71(0.27)B 2.38(0.10)C
31. 3% E , ) S. superba B 2.23(0.23)B 3.13(0.15)BC
48. 4% C 2.36(0.19)B 4.73(0. 84)A
7 3 D 2.51(0.42)B 3.21(0.27)B
' ' E 4.33(0. 51)A 2.82(0.59)BC
c , E A 0.56(0. 19) b 2.31(0.51)B
) ) C. chinensis B 1.46(0.67)b 3.58(0. 53)A
, , C 2.35(0.08)a 3.83(1. 04)A
4 4 D 1.73(0.27)a 3.39(0. 70)A
’ E 2.38(0.45)a 2.44(0. 44)B
© B A 5.97(0.30)b 6.89(0. 62) b
2 (P< 0.01) A (P< 0.05) ,E C. concinna B 6.3(0.21)ab 8.33(0.38) ab
3 (P< C 7.43(0.64)ab 9.05(0.67)a
D 7.53(0.41) a 6.97(0.39)b
0.05), , 1 2
) A ( ) E 5.59(0.90) b 3.56(0.44)c
2.1.2 2 ,
' P=0.01 P=0.05 M ean value
' E isgiven, S. E in the parenthesis, and the capital and snall lettersmean
22. 7%; ,D E anifi i = =
significantly different anong the N treatment at P= 0.01 and P
20.2%  72.6%; E 0. 05 level (Duncan’smultiple range test); the sane below
58. 76%
2 (%)
Table 2 Effectsof nitrogen load on seedling survival rate (%)
A B C D E
S. superba 87.50(2.50) a 80.00(1.44)a 85.83(6.51) a 91.67(0.83)a 67.5(10.41)b
C. chinensis 84.16(3.00)a 73.33(4.41)a 85.00(7.64) a 66.67(3.00)b 22.50(1.44)c
C. concinna 95.1(1. 44)A 94.17(3. 63)A 95. 83(0. 83)A 89. 17(3. 63)A 39.17(3.00)B
2.2
2.2.1 3 , 3 ,
3 C , Pn 22.7% 83.3%
14.5% 3 D C , )
WUE Pn ( 3,c 46.6%,D ,
WUE,A B C , D (P< 0.01) WUE
) B )
; (P<0.01, 3)
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Fig 1 Effectsof nitrogen load on stem base diameter (S8D) during the grow th period

Each value is themean of three deteminations, and the standard error is given by a vertical bar. D ifferent letters above the columns indicate

significant differences anong the five groups (Duncan’ smultiple range test: p< 0. 05); The sane below
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Fig 2 Effectsof nitrogen load on height during the grow th period
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Table 3 Effectsof nitrogen load on Pn, WUE and C
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Fig 3 Effectsof nitrogen load on content of photosynthetic pignents
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