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The Effects of Nitrogen Deposition on Leaf Physiological and Photosynthetic
Characters of Schima superba Seedlings from Three Provenances
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2. Laoshan Forest Farm of Chun‘an County Zhejiang Province Chun’an 311700 Zhejiang China)

Abstract: To evaluate the responses of physiological and photosynthetic character of Schima superba leaf to elevated
nitrogen ( N) deposition dissolved NH,NO, with different treatments (0 50 100 and 200 kg * hm > * a™' N) was
sprayed on one-year-old seedlings of three S. superba provenances. The photosynthetic light response curve leaf N/
P/pigments and soluble protein contents were determined. The results indicated that the treatment of 100 kg * hm >
« a~' Ndeposition increased the apparent quantum efficiency (AQE) light saturation point ( LSP) and maximum
net photosynthetic rate ( P,,) but reduced the dark respiration rate ( R;) . Meanwhile the leaf N and pigment
content were higher but leaf P and soluble protein content were lower than that of the control. However the treat—
ments of 200 kg * hm ™ » a™' N deposition had a negative effect on the seedlings. There was large difference among

the three provenances. The Hangzhou provenance from Zhejiang Province( HZ) had higher P, and could use low
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light easily. However it was hard to accumulate the assimilation product. The Jian’ ou provenance ( JO) from Fu-
jian Province showed stronger ability in using high light and the R, was lower too so this provenance was easier to
accumulated assimilation product than other provenances. The leaf net photosynthetic rate pigment and soluble pro—
tein content of HZ increased under the treatment of 50 kg * hm > * a~' Ndeposition however the R, was reduced.

The leaf pigment and soluble protein content of JO provenance was lower but the production was largest under 100
kg * hm > » a~' N. The N deposition of 50 kg * hm > * a~' N promoted the photosynthetic rate of the Xinfeng prov—
enance ( XF) from Jiangxi Province increased the soluble protein content and improved the ability in using low light
and the R, was not increased either.

Key words: Schima superba; provenance; nitrogen deposition; phosphorus limitation; photosyntheticight response

curve; photosynthesis pigments; soluble protein
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2 NH,NO, 365 wmol * mol ', 2 000 wmol * m™?
o o5 1 500.1 000600300200+ 100
1.2 80.50.20.0 wmol * m > « s~ 9: 00—
2011 9 23 10 1 Licor 11:30 5
LI-6400XT 3~4 1 (
) .
(P,) 0.5 L * min"" 2
(26 +1) C 60% CO,
p _ AQEXPAR+P,, - V(AQE x PAR + P,,)” —40 x AQE x PAR x P, R,
P, AQE CAN .
P, PAR 0 .
R, )
(LCP) (LSP) .
1.3 . . 2.1
1
o . Licht-
enthaler o, (P,.)
G250 L H,S0,-H,0, ( LSP)
. 32-33 . , (AQE)
1.4
Origin8. 0 - ; (R,)
. SAS .
ANOVA DUN-
1
NO N50 N100 N200
8.81(0.12) b 9.03(0.27) a 8.94(0.19) a 8.90(0.14) a
P/ (umol * m=2 «s7") 8.53(0.09) ab 8.05(0.09) b 8.71(0.11) ab 8.84(0.14) a
7.61(0.26) b 8.36(0.34) a 9.05(0.25) a 8.41(0.18) a
13(0.69) a 13( 0. 60) a 12(0.98) a 12(1.20) a
LCP/( pmol * m™2 « s71) 9(0.69) a 10(0.69) a 12(1.20) a 13(1.50) a
8(0.82) b 12(1.20) a 12(0.98) a 14(1.55) a
561(28.45) b 586(13.32) b 641(23.20) ab 662(58.38) a
LSP/ ( pmol - m=2 s 548(37.19) b 600( 38. 89) 560(42.79) ab 536(86.85) b

552(22.62) b

0.060( 0. 003) b

AQE/( mol * mol ~!) 0.053(0.002) b

a
557(49.37) b

0.076(0.013) a
0.054(0.003) b

595(40.73) a

0.075(0.008) a
0.056( 0.003) b

566(88.34) b

0.061(0.004) b
0.065( 0. 005) a

0.057(0.008) b 0.079(0.019) a 0.073(0.011) a 0.061( 0. 006) b
1.80(0.07) a 1.22(0.16) b 1.11(0.12) b 1.35(0.09) b
R,/ (pmol * m=2 «s7") 0.71(0.06) b 0.57(0.06) b 0.21(0.07) b 1.05(0.09) a
0.83(0.17) b 0.86(0.21) b 1.04(0.15) a 1.14(0.12) a
n=5; 0.05 1~3
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