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Abstract: [ Objective] The effects of different fertilization regimes and rates on the growth of Pinus armandii seedlings
and the contents of mineral nutrient elements and non-structural carbohydrates in their needles were investigated to
provide a scientific reference for the cultivation of high-quality seedlings with abundant nutrition reserves. [ Method] P.
armandii seedlings were separately reared in the presence of four different doses of N (100, 200, 300 and 400 mg N per
seedling) using a compound fertilizer (25% N, 10% P, O5 and 20% K, O) under conventional and exponential
fertilization regimes. The control setup was not treated with the fertilizer. The fertilizer was applied 12 times at 2-week
intervals. The shoot height, root collar diameter, biomass and the contents of N, P, K, soluble sugar, starch and non-
structural carbohydrates in the needles were measured after two weeks of the last application of the fertilizer. [ Result]
The shoot height, root collar diameter and biomass increased at first but subsequently decreased as the rate of the

fertilizer was increased, under both application regimes. The shoot height, root collar diameter and biomass were the
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highest at the dose of 300 mg N per seedling under the exponential fertilization regime, being 1.29, 1.15 and 1.53 fold
those of the control. Fertilization enhanced the content of N in the needles, and the N content increased as the rate of the
fertilizer was increased. The N content in the needles was higher under the exponential fertilization regime than under the
conventional fertilization regime for the same doses of the fertilizer. There were no significant differences in the P content
of the needles. The K content in the needles increased at increasing rates of the fertilizer under the conventional
fertilization regime. However, the K content increased at first but decreased subsequently at increasing rates of the
fertilizer under the exponential fertilization regime. The content of soluble sugar decreased significantly following
fertilization, and the contents decreased at first but increased subsequently at increasing rates of the fertilizer. The
contents of starch and non-structural carbohydrates in the needles increased significantly under the rational fertilization
regime, and exponential fertilization was more preferable. [ Conclusion] The exponential application of 1.2 g of the

fertilizer (300, 120 and 240 mg of N, P, Os and K, O, respectively) per seedling was found to be the optimal
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fertilization regimen for cultivating high-quality P. armandii seedlings.
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Table 1 The amount of nitrogen applied per plant in
each exponential fertilization treatment

i B V8 R AL 2/ (mg- #k")
fertilization exponential fertilization treatment
tme E100 E200 E300 E400

1 1.0 1.2 1.4 1.5
2 1.3 1.7 2.0 2.2
3 1.8 2.5 3.0 3.3
4 2.4 3.6 4.4 5.0
5 3.3 5.1 6.4 7.6
6 4.4 7.2 9.5 11.5
7 6.0 10.3 14.0 17.4
8 8.0 14.2 20.6 25.5
9 9.9 20.4 27.4 36.2
10 14.6 29.8 44.8 59.7
11 19.7 42.5 66.1 90.1
12 26.5 60.6 97.4 136.0

BT total 100.0 200.0 300.0 400.0
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Fig. 1 Effects of fertilization regimes and rates on the growth of P. armandii seedlings
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Table 2 Effects of fertilization regimes and rates on the biomass accumulation, R/S ratio, and

SQI of P. armandii seedlings

Uis:] /g biomass UL ENTR S
treatment i root Z£ stem £l needle HHE seedling root-shoot ratio SQI
CK 0.22+0.02 b 0.18+0.01 d 0.46+0.04 ¢ 0.86+0.05 ¢ 0.34+0.02 a 0.16+0.01 b
€100 0.27+0.02 ab 0.24+0.01 ab 0.64+0.03 ab 1.15+0.05 b 0.31+0.02 ab 0.20+0.01 ab
€200 0.27+0.01 ab 0.28+0.02 a 0.66+0.04 a 1.21+0.06 ab 0.29+0.02 ab 0.21+0.02 a
€300 0.22+0.01 b 0.26+0.02 ab 0.63+0.03 ab 1.11£0.04 be 0.25+0.01 b 0.17£0.01 b
€400 0.19+0.02 ¢ 0.23+0.02 b 0.54+0.04 b 0.97+0.06 be 0.25+0.02 b 0.15+0.01 b
E100 0.26+0.02 ab 0.21+0.01 be 0.62+0.03 ab 1.09+0.04 be 0.31+0.02 ab 0.20+0.01 ab
£200 0.28+0.02 ab 0.23+0.01 b 0.65+0.04 a 1.17£0.05 b 0.32+0.02 a 0.21+0.02 a
E300 0.30+0.02 a 0.29+0.01 a 0.73+0.04 a 1.32+0.05 a 0.30+0.02 ab 0.22+0.01 a
E400 0.24+0.02 b 0.25+0.01 ab 0.67+0.03 a 1.16+0.05 b 0.26+0.01 b 0.19+0.01 ab
75 SRR R 0.013 0.362 0.036 0.043 0.087 0.010
source of L 0.005 0.014 0.167 0.013 0.019 0.008
variation

RXL 0.047 0.035 0.068 0.006 0.521 0.182

B FEFIAR R NG F R F R A PR 2% 57 5.3 (P<0.05) , T, The different lowercase letters in the table indicated a significant differ-

ence (P<0.05) in the same column. The same below.
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Fig. 2 Effects of fertilization regimes and rates on the nutrient contents in needles of P. armandii seedlings
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Fig. 3 Effects of fertilization regimes and rates on soluble sugar, starch, and NSC contents in

needles of P. armandii seedlings
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