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Abstract This study aimed to quantify needle nitrogen (N), phosphorus (P), potassium (K), calcium (Ca)
and magnesium (Mg) content of the large diameter trees of two Chinese fir (Cunninghamia lanceolate )plantations
in Shaoguan forest farm and Tianjing mountain forest farm of Guangdong, thereby providing theoretical basis for

the balanced fertilization application. The results showed that the order of the mineral nutrient elements content in
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middle age forest and near mature forest were K>N>Ca>P>Mg, andN>K>Ca>P>Mg, respectively. The contents
of mineral nutrients in different grades of Chinese fir middle aged and near mature forests seemed to be different
with each other in grades. The range of coefficient of variation of the mineral nutrient element content in the
middle age forest and near mature forest were 8.64%~44.76%, and 8.44%~26.36%, respectively. The results of
correlation analysis showed that the growth traits (DBH, treeheight, volume) of middle-aged Chinese fir forest
were positively correlated with the Ncontent at significantly or extremely significantly level. The correlation
between near-mature forest and mineral nutrient content was different, among which there have a positive
relationship between DBH and P and Ca, while a significantly negative relationship was found for tree height
with N, K. Principal component analysis was used to evaluate the mineral nutrients in conifers of Chinese fir at
different ages and slopes. The results showed that N and K contents played a key role in the growth of Chinese fir.
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Tab.1 Analysis of mineral nutrition of needles of Chinese fir from different forest age
e N P K Ca Mg
Age group Nitrogen Phosphorus Potassium Calcium Magnesium
b A
H”%*%M 14.68 £2.45a 1.54+031a 18.81 £5.59a 330+ 148a 1.10+0.09 a
Shaoguan mid age Forest
S T
AIFIULEHE Tianjingshan (05 3045 18020480 144722892 357+081a 0.78+0.07b

premature forest
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% (P<0.05). Note: The data in the table are averages and standard errors. The same letters after the data indicate that there
in no significant difference in the mineral nutrition of needles of Chinese fir from different forest age, but different letters indi-

cate a significant difference of P<0.05
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Figure1 Mineral nutrition of needles of Chinese fir from different forest age
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Tab.2 Determination of mineral nutrition of needles at different slope positions in mid aged Chinese fir forest

Beir N P K Ca Mg
Slope position Nitrogen Phosphorus Potassium Calcium Magnesium
rh_[- 3% Mid-uphill 13.91 1.25 19.17 3.35 1.09
i3 Mid slope 17.42 1.87 24.21 1.80 1.19
Y% Downhill 12.70 1.49 13.04 4.75 1.00
SFH{H Average value 14.68 1.54 18.81 3.30 1.09
AR 55 2280 /% Coefficient of variation 16.70 20.33 29.74 44.76 8.64
R 3 EAREHRAREASHT RESR g kg

Tab.3 Determination of mineral nutrition of needles at different slope positions in premature Chinese fir forest

Bt N P K Ca Mg
Slope position Nitrogen Phosphorus Potassium Calcium Magnesium
3% Mid-uphill 12.26 1.37 11.60 4.45 0.81
Fd Mid slope 19.67 232 17.38 2.86 0.83
Y Downhill 18.31 1.76 14.42 3.39 0.71
SEH4{H Average value 16.75 1.82 14.47 3.57 0.78
AR S5 Z 8 /% Coefficient of variation 23.55 26.36 19.98 22.78 8.44
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Tab.4 Mineral nutrient contents and growth correlation coefficients of needles in mid aged Chinese fir forests

$5F% Index DBH H v N P K Ca

H 0.591°

v 0.671" 0.380

N 0.485" 0.892" 0.560"

P 0.388 0.514 0.299 -0.618

K 0.460 " 0.444 0.660" 0.554 -0.997

Ca 0.042 0.781° 0.280 -0.854 0.937 -0.906
Mg 0.474" 0.430 0.6472" 0.540 -0.995 0.999" -0.899

T 7 FORTE 0.05 KF ERFNDG; 77 FIRTE 0.01 KF L RFHIC.

Note: """ means that there is a signifieant correlation at the 0.05 level, " "means that there is a significant correlation at the 0.01 level

K5 EAREHARHHT REFRTREESEREXRY

Tab.5 Mineral nutrient contents and growth correlation coefficients of needles in Chinese fir premature forests

$847 Index DBH H v N P K Ca

H 0.467

|4 0.595 0.380

N 0.181 -0.399" -0.094

p 0.795" -0.024 -0.134 0.039

K -0.203 -0.423" 0.077 0.409 —0.895

Ca 0.862" 0.045 -0.507 -0.030 0.998" -0.924
Mg -0.096 -0.310 0.062 0.295 -0.943 0.992 -0.964

T 7 FORTE 0.05 KF ERFMNDG; 77 FIRTE 0.01 KF L RFEHIC.

Note: """ means that there is a signifieant correlation at the 0.05 level, " "means that there is a significant correlation at the 0.01 level
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Tab.6 The eigenvalue, proportion and cumulative of the principal components for Chinese fir needle nutrient element contents

F 4 Component FHE{H Eigenvalue Tk /% Variance SFTTHLZ /%Cumulative rate
PC1 25.760 64 78.61 78.61
PC2 6.933 19 21.16 99.77

R7 BARHMHEFTEZQEEN S S ITEFHRETME

Tab.7 The eigenvectors of the principal component factors( needle nutrient element contents ) in Chinese fir needles

HFRILE Nutrient PC1 Principal component factorl PC2 Principal component factor2
N 04128 0.8924
P 0.039 6 0.1101
K 0.8859 -0.4312
Ca -0.206 7 -0.0500
Mg 0.020 4 —-0.0545
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