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Abstract > Fertilization is an important way of seedling cultivation. Cinnamomum camphora is a native and rare broadleaf
species and seedling cultivation of rare species plays an extremely important role in species protection breeding popular—
izing et al. Fertilization has an important impact on the growth and development of seedlings. This research try to reveal
the influences of fertilization on seeding height ground diameter biomass and concentration content in different plant or—
gans through orthogonal design with three factors including N P K nutrients at three levels (N P:0 3 6 g * pot™ ;K:0

2 4 g« pot™) to conduct potted C. camphora seedings with exponential fertilization. The main results were found as fol—
lows: (1) Fertilization could significantly promote the growth of seedlings such as height and ground diameter. The
effects of nitrogen was the most significant followed by potassium fertilizer and phosphorus fertilizer; (2) Nitrogen could

increase the nitrogen and phosphorus contents in the leaf stem and root of seedlings. Phosphorus could increase phos—
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phorus content in the leaf stem and root of seedlings. Potassium could increase potassium content in the leaf stem and

root of seedlings; (3) The seedlings height showed a significant positive relationship with nitrogen and phosphorus con—

tents in the leaves (P <0.05). The ground diameter showed a significant positive relationship with nitrogen content in

the stems (P <0.05). The biomass in leaves showed a significant positive relationship with nitrogen and phosphorus

contents in the leaves (P <0.05). The biomass in stems showed a significant positive relationship with phosphorus con—

tent in the leaves (P <0.05); (4) For one-year-old C. camphora seedlings the mixed fertilization of 6 g * pot” nitro—

gen 6 g * pot” phosphorus and 4 g * pot™ potassium were beneficial to the seedlings height ground diameter and biomass

of branches and leaves.
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Table 1  Factors and levels of Ly(3") orthogonal r r
experiment design ° r

Element usage (g * pot™) -

Level N P K N, = Ns(en - 1) - NT—I
1 0(N1) o(P1) 0(K1) " N, N,
2 3(N2) 3(P2) 2(K2) . 5.
6(N3) 6(P3) 4(K3)
N.P.K 2.2.2 10

Note: N P K in the table are dosage of elements.

( 2010 ; Hawkins et 3 3
al. 2005) 2012 4-8 45 d 1 : (
4 . 105 °C 30 min 70 °C )
: (0.25 mm) o :
2 L,(3)
Table 2 Amount of the fertilizer of L,(3") orthogonal table
1~4 Fertilizer amount from the first to fourth times (g* )
4 1 Aprl Ist 5 15 May 15th 6 30  June 30th 8 15 August 15th
Treat—
ment Carbam— (‘alcmr;: _ Potassium Carbam— (falcmlf]l . Potassium  Carbam- F‘alcmr;: _ Potassium Carbam— (‘Jalmm}? __ Potassium
ide SUperphios sulphate ide SUperprios sulphate ide Superpiios sulphate ide SUpErpros sulphate
phate phate phate phate
Hl 0 0 0 0 0 0 0 0 0 0 0 0
H2 0 0.044 0.098 0 0.301 0.310 0 2.072 0.975 0 14.250 3.073
H3 0 0.053 0.125 0 0.437 0.469 0 3.578 1.754 0 29.265 6.565
H4 0.083 0 0.098 0.265 0 0.310 0.849 0 0.975 2.720 0 3.073
H5 0.083 0.044 0.125 0.265 0.301 0.469 0.849 2.072 1.754 2.720 14.250 6.565
Ho6 0.083 0.053 0 0.265 0.437 0 0.849 3.578 0 2.720 29.265 0
H7 0.105 0 0.125 0.401 0 0.469 1.525 0 1.754 5.803 0 6.565
H8 0.105 0.044 0 0.401 0.301 0 1.525 2.072 0 5.803 14.250 0
H9 0.105 0.053 0.098 0.401 0.437 0.310 1.525 3.578 0.975 5.803 29.265 3.073
; ; 48.01 c¢m H2.H3 CK
( 2000) . CK HO 82. 05
2.2.3 Microsoft Excel 2007 em CK  70%(C 3). H9
SPSS 17.0 . o
o Duncan ; ( 4N
; Pear— (P <0.05) N
son o N
CK.H2.H3 o
3 ( 4) N.P.K
N>P>K. N
3.1 3 N
3.1.1 N

CK N
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Table 3  Effects of fertilizing on seedings height ground 3 P
diameter and biomass of Cinnamomum camphora P
Treatment Seedling Ground Single plant
B height (c¢m) diameter (mm) biomass (g) P o
H1 48.01 £2.83b 8.47 £0.95b 67.97 £9.57bc 3.1.3
H2 46.50 £2.12b 8.80 +1.98ab 62.32 +£7.68¢ CK
H3 49.02 £2.83b 9.16 +0.06ab 66.40 £9.75bc °
H4  69.25+3.18a  10.92+0.03ab  102.91 £7.71ab 63.97 g H2.H3
Hs 71.75+5.30a  11.46+0.96a  106.56 £13.61a CK
Ho6 74.04 £8.49a 11.06 £1.33ab 117.86 £9.37a CK H7 130. 58 g
H7 68.25 £4.60a 11.45 £1.06a 130.58 +11.31a CK 204 ( 3) H7
H8 78.50 £7.78a 11.20 £0. 14a 106.04 +8.25a
H9 82.05 +11.31a 10.89 +1.26ab 110.05 +0. 66a °
(P <0.05). N.P.K
Note: Different small letters show significant differences at P <0.05 level in the ( 4) N
' (P <0.05) N
o P 1 (
2 - 3 4) N.P.K
P P N>K>P. N
P 2.3 1
o K N N
3 K
N o K
K
K K
K o o P
3.1.2 P
CK .
8.47 mm CK H5.H7 1 H2
11.46 11.45 mm CK CK HS 37. 13
35%(C 3) H5.H7 g CK 2.98 HS
° (P <0.05) o
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(P <0.05) N 25.52 ¢ CK 2.34
0 « 4 H6
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N (P<0.05),
N 3.2
N 3.2.1 NEEN
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Table 4 Effects of N P and K fertilizer on seeding height ground diameter and biomass of Cinnamomum camphora
Seedlings height (cm) Ground diameter (mm) Biomass (g)
Level N P K N P K N P K
1 47.84+1.25c 61.84+2.83b 66.85+7.44a 8.81+0.43b 10.28+1.85a 10.24+0.97a 65.56 +8.86b 100.49 +9.15a 97.29 =10.34a
2 71.68 +8.83b 65.58 +7.55a 65.93+6.32a 11.15+0.88a 10.49+1.35a 10.20 +2.06a 109.11 £10.25a 91.64 +8.54a 91.76 +9.81a
3 76.27 +7.62a 68.37+8.59a 63.01 £5.46a 11.18 +1.03a 10.37 +1.24a 10.69+1.82a 115.56+9.53a 98.10 +8.84a 101.18 +11.35a
R RValue 28.42 6.53 3.84 2.37 0.21 0.49 49.9 8.85 9.42
Sig. 0.020% 0.308 0.543 0.005% 0.438 0.103 0.048% 0.641 0.626
: (P<0.05); R = 0.05
Note: Different small letters show significant differences at P <0.05 level in the same row; R is range;* shows significant difference at P <0.05 level.
25 mg * g’ (P<0.05)CK CK 2.98
o N N
H4 13.95 mg * ¢*
CK(P <0.05) 2.08 .
C 5 N.P.K
N N>K>P N
N N
N N
. N.P.K N
K>N>P N K
| K
(P <0.05). N . N.P.K
Fig. 1 Effects of fertilizing on Cinnamomum camphora N N>K>P N N
seedings biomass.  Different small letters mean significant N
differences (P <0.05). The same below. N ]
3.2.2 N P
o P
CK Ho6
1.62 mg * g CK(P <0.05)
P H3
2.12mg* g’ CK(P <0.05) CK
1.25 ;HS8 0.81 mg * g*
CK 0.47 . p
H3 1.85 mg * g
) CK(P<0.05) CK 1.6 ;HS
Fig. 2 N content of Cinnamomum camphora seeding 0.83 mg * g_l CkK 0.72
organs under different treatments N.P.K
N . N P N>P>K N P
N H9 16.93 P N
mg * g’ CK(P<0.05) CK P P P
N 1.44 . N N - N.P.K p
H7 13. P>N>K p P
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Table 5 Effects of N P and K fertilizer on N P K concentration of seeding organs
N P K
Factor  Lever Leaf Branch Root Leaf Branch Root Leaf Branch Root
k, 12.33 +1.33b7.68 +1.02b 7.85 +0.84b 0.89 +0.03b 1.65 +0.15a 1.30 +0.16a 20.31 £1.87a 20.57 £1.53a15.22 +2.07a
N k, 13.35 £1.05b10.45 +0.86a12.30 +£1.36a 1.26 +0.08a 1.34 +0.12a 1.26 +0.11a 14.88 £2.03b 13.94 +0.86b 11.89 +0. 74a
ky 16.00 £2.33a10.24 £0.84a9.65 +0.65b 1.28 £0.06a 1.14 £0.12a 1.00 £0.04a 14.88 +1.74b 19.26 £2.35a12.35 +1.21a
R 3.67 2.78 4.45 0.39 0.51 0.30 5.43 6.63 3.33
k, 13.65 £1.26a 8.55 +0.82a 9.98 +1.03a 0.95 £0.06a 1.23 £0.11a 1.10 +0.04a 15.93 +1.33b 14.92 +2.51b12.96 +1.67a
P k, 13.85 £0.89a10.60 £0.88a9.84 +0.82a 1.14 £0.03a 1.12 £0.14a 0.97 £0.06b 15.85 +2.86b 16.45 +2.52b 13.38 +1.38a
ky 14.17 £1.33a29.22 £1.05a 9.98 £0.87a 1.33 £0.12a 1.78 +0.06a 1.49 +0.11a 18.28 £1.56a 22.40 £2.88a13.12 £1.15a
R 0.53 2.05 0.14 0.38 0.66 0.52 2.43 7.48 0.41
k, 13.73 +£1.15a29.10 £0.81a 9.99 +0.73a 1.23 +0.26a 1.34 +0.11a 1.15+0.15a 10.77 +£1.28¢ 9.79 +1.37¢ 8.22 +1.55b
K k, 14.74 £1.55a7.68 +0.62a 9.73 £0.94a 1.06 £0.03a 1.32 £0.07a 1.07 £0.02a 16.42 +1.58b 18.63 +1.89b 14.05 +2.46a
ky 13.21 +1.89a11.59 +2.57a10.08 +1.05a 1.13 £0.08a 1.47 +0.06a 1.35 +0.04a 22.88 +3.56a 25.36 £2.84a17.19 £1.83a
R 1.53 3.90 0.35 0.17 0.15 0.28 12.11 15.57 8.97
: (P <0.05); k, <ky~ks 1~3 R
Note: Different small letters show sighificant differences at P <0.05 level in the same row; k, <k, k; are mean value of 13 levels respectively R is range.
6.90 mg * g 0.55
K H3
20.23 mg * g CK(P <0.
05) 1.88 :H6 5,
26 mg * g 0.49
3
Fig. 3 P content of C. camphora seeding organs
under different treatments
P
P P
P - N.P.K 4
Fig. 4 K content of C. camphora seeding organs
p P>N>K p & : P 6 018
under different treatments
P
P P . N.P.K
3.2.3 NN K K K>N>P K
K K
. K K . N.P.K
CK H3 29.12 K K>P>N K+ P
mg * g’ CK(P <0.05) 2.23 K K -+ P
:HS8 9.15 mg * g° K o NP K
0.7 K K K>N>P K
H3 32.71 mg * g° K K
CK(P<0.05) CK 2.6 ;H6 K K .
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Table 6  Correlation of nutrition with seeding height ground diameter and biomass
Ind N N N P P P K K K
naex Leaf N Branch N Root N Leaf P Branch P Root P Leaf K Branch K Root K
Seedling height 0.67* 0.1 0.43 0.78* 0.12 0.03 0.52 0.23 0.52
Ground diameter 0.27 0.72% 0.50 0.57 0.52 0.07 0.10 0.20 0.18
Leaf biomass 0.68* 0.45 0.59 0.76%* 0.47 -0.30 .54 .27 .45
Branch biomass 0.55 0.43 0.61 0.69%* 0.41 .22 0.49 0.26 0.42
Root biomass 0.27 0.59 0.23 0.47 .40 0.14 .08 0.04 .17
o P <0.05 °
Note: * means significant correlation at P <0.05 level.
3.3 S .
6 ;
(P <0.05) .
(P <0.05) ..
. (P <0.05) .
(P <0.05). . .
; . (2011) .
o 4.2
. (2011) .
4.1
(2012) .
2000) . (2010) . L
; H9 (6ge (g
o (4ge 1
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