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Effects of fertilization on nutrient concentrations
of different root orders’ fine roots in
Cinnamomum camphora seedings

FAN Chuan', HUANG Fu-Xing'. LI Xiao-Qing””,
LI Xian-Wei', SHU Xiang', LI Ping'

( 1. College of Forestry, Sichuan Agricultural University, The Key Laboratory of Forestry Ecological Engineering
of Sichuan Province, Ya’an 625014, China; 2. Sichuan Academy of Forestry, Chengdu 610081, China )

Abstract: Setting one-yearold potted Cinnmomum cam phora seedlings as the research object, using exponential fertiliza-
tion method, we detected the first to the fifth order fine roots C, N and P contents, in order to explore the effects of fer-
tilization on C. camphora seedlings, and to provide a theoretical basis for C. camphor fast growing and efficient use of
resources in nurturing process. The results were as follows: (1) C concentrations of the differences orders’ fine root
were not significant, with the rise of the root order, while C content overall upward trend. Fertilization had no significant
effect on the C concentration of fine root(P=>0.05); (2) N and P concentrations of first order roots were the maximum,

while fifth order roots were the minimum, with the rise of root orders. N and P concentrations significantly decreased (P
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<C0.05); (3) N significantly increased the N content level of the first to the second fine roots, P fertilizer significantly in-

creased the P content of a root, mix of nitrogen and phosphorus fertilizer could improve the root uptake of P; (4) C :

N : P had a significant difference in different root orders roots; (5) The first order roots” mean C : N : P was 366 : 16

: 1, the fifth order root 807 : 12 ¢ 1, with increased root order, C ratio of three kinds of elements increased significant-

ly, while the N ¢ P changed little; (6) Fertilization did not change the proportion of C; however, N fertilizer or mix of

nitrogen and phosphorus fertilizer significantly increased the N proportion of the first to second order roots. In conclu-

sion; The treatment 9 pairs of C. camphor on seedling stage indicators impact most significantly. A fertilizer with the ni-

trogen 4 g « plant”', the phosphorus 4 g * plant”' and the potassium 2 g ¢ plant’, would have significant promote grow-

ing for growing and development of fine roots in C. camphor seedlings.

Key words: Cinnamomum cam phora ; fertilization; fine root;root orders
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Fig. 1 Effects of fertilization on N contents of the first to the fifth order fine roots Different small letters
mean significant differences among different treatments. The same below.
x1 HEMNFEARNSESMWERNLFESTRBREST
Table 1 Main effects ANOVA and range analysis about the effects of fertilization on N content in fine roots
M) N ¥ JE Average N concentration in fine roots (mg * g')
b
Source Il 2457 J7 il ER:ED: S ¥y .
Sum of squares of Type Il df Mean square F Sig. K1 K2 K3 R
N 665.571 2 332.785 9 254.034 0.000 10.80 17.52 22.86 12.06
P 0.226 2 0.113 3.149 0.065 16.91 17.13 17.11 0.20
K 0.002 2 0.001 0.035 0.966 17.02 17.09 17.04 0.07
&% Error 0.719 20 0.036
S Total 8 405.426 27

R-squared=0.999.
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Fig. 2 Effects of fertilization on P contents of the first to the fifth order fine roots
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Table 2 Main effects ANOVA and range analysis about the effects of fertilization on P content in f{ine roots

AL F-44 P ¥ Average P concentration in fine roots (mg + g')

3
; G F Y 4G5
Source Sum of E]q;j;}j()?u'l‘ype I H;’}E Mea?s}:uare F Sig. K1 K2 K3 R
N 0.010 2 0.005 2.948 0.075 1.10 1.12 1.15 0.05
P 1.102 2 0.551 329.303 0.000 0.84 1.26 1.28 0.44
K 0.004 2 0.002 1.215 0.318 1.11 1.12 1.14 0.03
%2 Error 0.033 20 0.002
JBFI Total 35.153 27

R-squared=0.999.
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Fig. 3  Effects of fertilization on K contents of the first to the fifth order fine roots
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Fig. 4 Effects of fertilization on C contents of the first to the fifth order fine roots
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Fig. 5 Effects of fertilization on C ¢ P of the first to the fifth order fine roots
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Fig. 6 Effects of fertilization on C ¢ P of the first to the fifth order fine roots
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