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Exponential nutrient delivery accelerating seedling growth could bring about a steady state of
nutrition in the plant and improve nutrient uptake. An exponential fertilization trial was conducted with
six nitrogen dose levels ( applying a total of 0 1 000 2 000 3 000 4 000 5 000 mg/seedling in this
experiment) of nitrogen to research the effects of different nitrogen levels on growth and photosynthetic
physiology of Aquilaria malaccensis and Aquilaria sinensis seedlings. It was indicated that nitrogen
fertilization could bring a significant impact on growth and photosynthetic physiology of seedlings. Ground
diameter height and biomass of seedlings increased with the increase of nitrogen supply up to 3 000 mg/
seedling after then growth performance and biomass were unchanged. The total leaf area of A.
malaccensis( 1 995.33 c¢m®) and A. sinensis( 1 366.57 cm’) fertilized by 3 000 mg/seedling achieved
maximum and the lamina mass per unit area ( LMA) of A. seedlings was high at mid-growth. The
nitrogen exponential fertilizations played an important role in the adjustment of net photosynthetic rate
transpiration rate and light response curves of Aquilaria seedlings. Under the nitrogen fertilization level ( 3
000 mg/seedling)  the photosynthetic physiology characters of Aquilarias seedlings reached the
maximums.
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Tab. 1 Schedule of fertilizer additions by seedling age for A. malaccensis and A. sinensis mge !
/ t
mg 1 2 3 4 5 7 8 9 10
I (NO) 0 0 0 0 0 0 0 0 0
II ( N1 000) 1 000 5.92 9.38 14. 86 23.55 37.31 59.11 93. 67 148. 42 235.17 372.62
1 ( N2 000) 2 000 7.06 11.99 20. 35 34.53 58. 62 99. 49 168. 88 286. 65 486.56 1 825.87
IV ( N3 000) 3 000 7.77 13.73 24.27 42. 89 75. 80 133.96 236.76 418.42 739.49 1 306.91
V ( N4 000) 4 000 8.29 15.08 27.42 49. 88 90.71 164.99 300. 07 545.75 992.57 1 805.24
VI( N5 000) 5 000 8.71 16. 19 30. 11 55.99 104. 12 193. 64 360. 10 669.68 1245.40 2 316.06
I (NO) 0 0 0 0 0 0 0 0 0 0 0
II ( N1 000) 1 000 9.57 14.20 21.03 31.16 46.20 68.51 101. 65 150. 87 224.02 332.77
I ( N2 000) 2 000 11. 68 18.52 29.37 46.58 73.93 117. 38 186. 43 296. 24 470.93 748.93
IV ( N3 000) 3 000 12.99 21.43 35.36 58.40 96. 47 159. 44 263. 62 436.07 721.61 1 194.62
V ( N4 000) 4 000 13.94 23. 67 40. 20 68.31 116. 12 197. 48 335.98 571. 85 973.72 1658.71
VI( N5 000) 5 000 14.71 25.53 44.33 77.01 133. 84 232.72  404.82 704.47 1226.46 2 136.12
2.2.3 N ; 3
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Tab.2 Effects of varied nitrogen exponential fertilization treatments on growth difference

and biomass of A. malaccensis and A. sinensis seedlings

/em /mm /g

I (NO) 63.20 £3.54e 8.01 £0.32d 9.87 £0.49e¢

II ( N1 000) 79.62 £3.98¢ 9.68 £0.58bc 12.53 £0.63d

I ( N2 000) 83.64 +7.53bc 10.25 £0.45b 15.67 £0.94b

IV ( N3 000) 88.39 +11.49a 11.21 £0.70a 19.45 +1.17a

V ( N4 000) 84.41 +10.13b 10.01 +£1.07b 14.05 £1.09¢

VI( N5 000) 73.02 £6.58d 9.15 +£0.79¢ 12.17 £0.61d

1 ( NO) 54.46 £5.23d 7.96 £0.31d 7.68 +0.46f

II ( N1 000) 69.27 £0.786b 9.41 +0.38ab 13.77 +£0.90d

1M ( N2 000) 73.99 £5.92b 9.25 £0.51abe 16.87 £1.1b

IV ( N3 000) 79.34 £9.52a 9.68 £0.39a 18.84 £0.83a

V ( N4 000) 70.71 £9.19b 9.02 +0.59bc 15.60 £0.78¢

VI( N5 000) 65.04 £5.92¢ 8.73+0.71¢ 10.86 +0.67e

Duncan P <0.05.
3.2 N N N
(11 ) (P <
N 0.05) . 2 V.V
1, 7
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Fig. 1  Effects of varied nitrogen exponential fertilization treatments on leaf area of A. malaccensis and A. sinensis seedlings
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Fig.2 Effects of varied nitrogen fertilization treatments on LMA of A. malaccensis and A. sinensis
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Fig.3 Effects of varied nitrogen exponential fertilization treatments on T of A. malaccensis and A. sinensis seedlings
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Tab.3  Effects of varied nitrogen exponential fertilization treatments on WUE, of A. malaccensis and A. sinensis seedlings
6 7 8 9 10 11
1 ( NO) 2.68 2.73 3.51 4. 06 2.07 1.67
I ( N1 000) 2.68 3.11 3.88 4.88 2.46 1.79
Il ( N2 000) 2.68 3.62 4.53 5.47 2.63 1.92
IV ( N3 000) 2.68 4.68 4.95 6.78 3.86 2.04
V (N4 000) 2.68 3.54 3.91 6.12 3.33 1.93
VI( N5 000) 2.68 2.97 3.53 4.97 2.28 1.71
I ( NO) 2.75 3.00 3.14 4.06 1.99 1.35
II ( N1 000) 2.75 3.18 3.68 4.28 2.32 1. 66
I ( N2 000) 2.75 3.31 4. 06 5.05 2.46 1.88
IV ( N3 000) 2.75 3.87 4.56 6.02 3.19 1.94
V (N4 000) 2.75 3.30 3.67 4.89 2.92 1.76
VI( N5 000) 2.75 3.11 3.34 4.33 2.06 1.53
3.6 N R
N 0.947 ~0.999(  4) .
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Fig.4 Effects of varied nitrogen exponential fertilization treatments on light response curve

of A. malaccensis and A. sinensis seedlings( October)
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Tab.4 Effects of varied nitrogen exponential fertilization treatments on parameters of photosynthetic
rate in response to light intensity of A. malaccensis and A. sinensis seedlings
af P! Ry/ LCP/ LSP/ e
(' mol*mol ™) (pmolem ?+s™ ") (pmolem 2es7") (pmolem Z+s ') (umolem %57 ")
I 0.063 3 £0.004cd 9.17 +£0.459d -1.21 £0.061a 14.5 +£0.725¢ 620 £21d 0.947
I 0.068 2 +0.003bc 9.80 +0.490cd —1.64 £0.082¢ 31.6 £1.580a 881 £32¢ 0.978
I 0.069 1 +0.003b 9.91 £0.496bed  -1.41 +£0.071b 23.9 +1.195b 978 +44b 0.954
v 0.079 8 £0.004a 13.40 £0. 670a -1.26 £0.063a 16.4 +0. 820d 1 130 £54a 0.973
A% 0.076 7 £0.002a 10. 60 £0. 530b -1.26 £0.063a 21.3 +£1.065¢ 1 010 £50b 0.994
Vi 0.059 0 +0. 004d 10.30 £0.515bc -2.59+0.130 d 32.5 +1.625a 955 +47b 0.979
1 0.041 1 £0.006¢ 7.91 +0.395¢ -1.39+£0.070 a 12.5 £0.521e 600 +30d 0.954
I 0.048 3 £0.002¢ 8.83 +0.442b -2.03+0.102 b 42.3 +1.113b 867 +43¢ 0.973
I 0.093 2 £0.005a 9.80 +0.490a -2.03+0.102 b 22.7 +£1.100d 944 £47b 0.994
v 0.070 5 +0. 004b 10.31 £0.515a -1.29 £0.065 a 25.0 +0.889¢ 1 120 £56a 0.979
\ 0.066 3 +0.003b 10. 11 0. 505a -3.29%0.165 ¢ 46.6 +0.798a 950 +47b 0.992
Vi 0.051 4 £0.004¢ 9.57 £0.479a -3.11 £0.156 ¢ 46.6 +1.022a 950 £41b 0.989
Duncan P <0.05.
4
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