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Gradient distribution of seil N, P, and K along the distance from Picea mongolica seedlings root surface. ZOU
Chunjing-?, HAN Shijie!, XU Wenduo', GU Zhijing' (! Institute of Applied Ecology, Chinese Acadeny of Sci-
ences, Shenyang 110016, China ;* College of Life Science and Biotechnology, Shanghai Jiaotong University,
Shanghai 200030, China).-Chin. J.Appl . Ecol ., 2003, 14(12):2145~2148.

Six years old seedlings of Picea mongolica were planted in pots with horizontal and vertical root treatments. Soil
samples were stratified collected, and their available nitrogen (N), phosphorus (P), and potassium (K) contents
were determined. The results showed that the available contents of N, P and K in soils along the distance from
Picea mongolica seedlings root surface had a special gradient distribution. Near root surface, there was a deple-
tion zone of soil available N, P, and K, and along the distance from it, the nutrient element contents increased
gradually and reached their background values in the bulk scil. In the horizontal root treatment, the depletion
zone of soil available N, P, and K existed in different distance from root surface, owing to the absorption and the
use intensity of the seedlings to these nutrient elements. The depletion zone of soil available N and K appeared
from 1 c¢m from root surface, and that of available P existed in 0.5 c¢cm from root surface. In the vertical root
treatment, the depletion zone of available N and K also appeared from 1 cm from root surface as in the horizontal
root treatment, but the available P content near root surface was lower than that far away from root surface. It is
proved that the absorption and the utilize intensity of soil available P by Picea mongolica seedlings was intense,
which might become a limiting factor to its growth and development. Therefore, Picea mongolica should be
planted on soils rich in phosphorus, or P and N fertilizers should be applied to improve the absorption and the use

efficiency of available P by Picea mongolica .
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Fig.1 Seedling cultivate methods.
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Table 1 Soil compesition { % }

1R HUWR B Physical dsameter{mm) BB Tod
Layer 10 035 005 001  0.005 <0.001 <001 >0.01
(em) ~0.25 ~0.05 ~0.01 ~0.005 ~0.001
§~30 7.8 5858 8.8 0.4 0.8 3.3 47 95.%
30~80 13.96 ST 176 1.6 5.2 778 16.67 8.3
80~110 _ 65.86  32.40 0 0.4 0.4 0.64 174 98.2%
-2 TRESSH
Table 2 Concentration of soil nutrients
IE M BHR EN EP BAK0 G ° M
Layer Organic matter ~ Total N Totd P Available K0 (%) (%)
{em) {%) (%) (%) (%)

0.01334 1.250x107> 0.00320  0.00586
0.00763 3.375x107> 0.00360  0.00098
0.00360  2.750x10”> 0.00160  0.00512

0~30 7.9 1.5351 0.04309
30~80 7.4 1.2940 0.03945
80~110 7.4 0.3560 0.01315
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B HEEEE, mPK RS SR T A ER NLERL
PEX KBRS, HEKMESHH 32. 342,
33.213%156.439 mg kg L, BB ETFRELAEBHE
ERY L iR EL PRI KMWESE.
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Fig.2 Vertical {a) and horizontal (b) distribution of N, P and K.
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