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Alnus nepalensis seedling gromth with N and P treatments

FU Yu-pin!, XU Liang', BAI Shang-bin, MENG Guang-tao', QI Rong-pin*

(1. Yunnan Academy of Forestry, Kunming 650204, Yunnan, China; 2. School of Tianmu, Zhejiang
Forestry College, Lin"an 311300, Zhejiang, China)

Abstract: Nitrogen (N) and phosphorus (P) are important nutrients for tree gronth. There is low N and P
content of mountain soil in Yunan Province. They maybe affect Alnus nepalensis seedling growth. This aim
was to study Alnus nepalensis seedling growth with different N and P supply. Sand culture greenhouse ex-
periments were used to determine the growth response of Alnus nepalensis to three N treatments
(50, 210, and 420 mg L') and four P treatments (14, 32, 62, and 124 mg L%, of which the control
treatment design was 210 mg L* N and 62 mg L P. Split-plot design with 9 treatments and 5 replications
was used in the experiment. Results showed: (1) There had significant changes in root biomass, shoot
biomass, leaf biomass, height and diameter increments of seedlings with different N and P supply, but no
interaction between N and P, of which the effect of N was remarkable (P 0.05), and P was extreme re-
markable (P 0.01). However, when N or P supply was less than the control, seedling growth reduced.
(2) With increasing P and with N lower than 210 mg L%, the fine root mass/leaf mass ratio and root mass/
shoot mass ratio was reduced, whereas with N of 210 mg L* these two ratios increased. (3) Compared to
the control, with N of 50 and 210 mg L* as P increased, N content of roots and shoots decreased, but
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leaf N increased. (4) For all N treatments, P concentration in roots, shoots, and leaves was lowest with P
32 mg L™ In conclusion, there was an important effect of Alnus nepalensis seedling growth with balanced
N and P supply or with increased P from a Hoagland solution. [Ch, 4 fig. 3 tab. 9 ref/]
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Alnus nepalensis Betulaceae , ;
EI], , |
Leguminosae ,
1
1.1
2002 , 4 , 2004
12 , 8 , , 0622g 1,
9.75 cm, )
1.2
) 50 mL L*
24 h, 30 cm, 22 cm, 18 cm ,
2.cm 3, 25 d, )
, 2d 100 mL: - 1
200 mL: hdt 3 ! Table 1 N and P nutrition levels
' ' 1 ' /(mg LY /(mg LY
3 N1P1 50 14
Hoagland B o051 N1P2 50 32
g L 'KNO,, 0.82 g L 'Ca(NOy), 0.49 g L "MgSO; 7 H,0, NIPS >0 62
0.136 g L™ 'KH,PO, 2.86 mg L H,BO,, 0.08 mg L-'CuSO, NiP4 50 124
5 H,0, 0.22 mg L 'Zn SO; 7H,0, 1.81 mg L 'MnCl; 4H,0, NP1 210 14
0.09 mg L 'H,Mo0 4H,0, 20 mg L 'Fe-EDTA 9 N2P2 210 32
( 1), , K* N2P3 (ck) 210 62
(KCl) , , Ca? (CaCl,) N2P4 210 124
, . Hoagland N3P2 420 32
(N2P3) 5
1.3
6 , ,

, ( 3 2, 2 5 5 mm) , 80
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2.1
211
( 2 1
50 mg L*(N1) , N1P1, N1P2, N1P3 N1P4
91.0%, 65.0%, 43.0% 40.0%, 92.9%, 64.5%,
40.2% 40.9%, 92.2%, 64.8%, 41.4%, 40.6%; 210
mg L* (N2) , N1 , N2P1  N2P2
42.0% 26.0%, 38.7% 24.4%,
40.0% 25.0%, N1P4
29.0%, 37.3% 33.6% 420 mg L-* (N3) , 32mg L?,
; 43.0%, 44.0% 44.4%
2
Table 2 Statistical analysis of biomass of different organs, height and diameter at butt end under different N and P nutrition levels
F
36 5.159 o * ox
36 4.318 *x x*
36 4.887 ** * **
2 mm 36 5.512 ** * **
2 5mm 36 8.042 ** el **
5 mm 36 4.535 ** * **
36 6.327 ** * *x
36 8.478 *x *x o
36 5.174 ** * **
Lk 0.01 , 0.05
212 ,
2 2 , :
, : (N1)
, N1P1, N1P2, N1P3 N1P4 ( 2 mm) 89.1%,
56.6%, 48.8% 48.2%, 2 5mm 94.7%, 31.6%, 10.9%
10.4%, 5 mm 100%, 84.0%, 75.5% 59.4%,
92.3%, 60.0%, 50.5% 46.5% (N2) ,
, N2P1  N2P2 2 mm
54.4% 40.2%, 2 5mm 12.0% 38.9%,
5 mm 66.2% 48.3%, 52.2% 32.8%,
N2P4 , 2mm, 2 5mm, 5mm
42.4%, 54.5%, 9.0% 35.6% N3, P2 2mm, 2 5mm,
5 mm 35.9%, 6.6%, 72.4% 41.0%
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Figure 1 Effects of N and P nutrition levels on shoot biomass Figure 2 Effects of N and P nutrition levels on root biomass
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Figure 3 Height and diameter at butt end of seedlings under different N and P nutrition levels
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Table 3 N and P concentrations in root, stem and leaf of the
seedling under different N and P nutrition levels

/(g kg™) (g kg™
NIP1 2417 1709 2417 2997 4354  3.986
NIP2 2771 1297 2888 2309 1758 2559
' NIP3 1356 1120 3.891 3573 2973  3.898
' N NP4 2358 1886 4.185 6677 4354 4311
' N2P1 2810 2004 3478 2747 2287 3.235
P4 N2P2  1.827  1.238 2712 2246 1749  3.047
N2P3 1415 0943 4185 2684 1832  3.247
’ N2P4 2181 1474 3655 2859 2400 3.235
N3P2 3537 2122 3478 2184 1163 2270
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