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Changes of Soil Nutrients and Enzyme Activities for Pinus sylvestris var.
mongolica Plantation in Sandy Land

YAN De-ren, ZHANG Sheng-nan, HUANG Hai-guang, HU Xiao-long
(Inner Mongolia Academy of Forestry , Hohhot Inner Mongolia 010010, P. R. China)

Abstract: Pinus sylvestris var. mongolica is the main sand-fixing tree species in the “Three North Region 7 of
China, and it has practical meaning to study how does this tree species affect the process of fertility in sandy
soil. In this paper, 8-56 years old P. sylvestris var. mongolica was selected, and soil nuirient content and enzyme
activity were determined by conventional methods. The results showed that, compared with the control, the organ-
ic matter content of 0—10cm soil layer of different forest ages increased by 95. 82% in average, total nitrogen in-
creased 0.09% , total phosphorus increased 260. 00% , total potassium increased 2. 30% , available nitrogen in-
creased 12. 15% , available phosphorus increased 219.23% , and available potassium increased by 140. 97% re-
spectively. The organic matter content of 10 —20cm soil layer increased by 84.35% , total nitrogen increased
380.00% , total phosphorus increased 314.29% , total potassium increased 13. 60% , available phosphorus in-
creased 21.43% , available potassium increased 71.43% , while available nitrogen decreased by 52. 81% . With
the increase of the age of the fixation forest, the organic matter content of 0—10cm soil layer showed an increasing
trend, and other nutrient contents showed fluctuation characteristics. The activity of dehydrogenase in the 0—10cm

soil layer increased by 81.4% , the peroxidase increased by 455. 7% , the polyphenol oxidase 120. 6% , and the
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phosphatase 828. 6% .

For 10 — 20cm soil layer, dehydrogenase activity increased by 11.6% , peroxidase

349.6% , polyphenol oxidase 309.5% , phosphatase 514.3% . Pinus sylvestris var. mongolica sand-fixing forest

had significant effects on nutrient content and soil enzyme activity in different soil layers. With the increase forest

age, nutrient content and enzyme activity showed a the characteristics of “ A” shape change and with low soil ni-

trogen content and protease activity.

Key words: Three North Region; sand-fixing tree plantation; Pinus sylvestris var. mongolica; nutrient content;

enzyme activity; fertility changes; forest age
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Tab. 1 Basic characteristics of P. sylvestris var. mongolica fixing forest plot
NI ek SEH S M A AT B 55 H AR

/a /m /cm /%

8 & e Wb+ 3.5 6.5 70.5 N42°43'13" E122°29'39"
15 & & Kb+ 4.8 11.2 70.6 N42°43'03" ,£122°29'36"
30 (& e Kb+ 9.2 13.5 70.5 N42°42'56"  £122°28'42"
36 & e Wb+ 7.5 16.5 75.0 N42°42'39" £122°29'18"
42 & e Wb+ 10.2 17.7 75.0 N42°43'19"”  E122°29'10"
49 (& & Kb+ 10.3 19.2 90.0 N42°42'47" £122°28'53"
56 [ & Kb+ 12.5 20.7 90.0 N42°42'44" £122°28'58"
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Tab.2 Changes of soil nutrient content in different forest ages

NIt Tz AL B g Exil AR A Uy
/a /cm /g + kg™ /g + kg™ /g + kg™ /g + kg™ /mg - kg™ /mg - kg™ /mg - kg™

0-2 14.70 0.99 0.10 23.90 47.00 2.00 108. 00

g 2-10 14.20 0.23 0.21 21.90 28.00 0. 80 56. 00

10-20 13. 60 0.17 0.13 23.50 56.00 0.50 34.00

0-10" 14.30 0.38 0.19 22.30 43.20 1.04 66. 40

0-2 16. 30 0.36 0.26 24.40 57.00 1.20 44.00

15 2-10 17. 10 0.23 0.19 22.70 41.00 1. 00 38.00

10-20 16. 80 0.22 0.17 23.70 27.00 0.20 18. 00

0-10" 16. 94 0.26 0.20 23.04 44.20 1.04 39.20

0-2 19. 20 1. 18 0.21 23.20 86. 00 10. 00 12. 00

30 2-10 18.20 0.44 0.10 24.00 34.00 0.20 31.00

10-20 18.00 0.31 0. 06 24.10 14. 00 0.20 27.00

0-10" 18. 40 0.59 0.12 23.84 44. 40 2.16 27.20

0-2 20. 60 1.20 0. 31 22.80 94. 00 1.00 130. 00

16 2-10 20. 60 0.46 0.17 23.80 71.00 0.30 46. 00

10-20 19. 00 0.19 0.07 24. 60 41.00 0.20 29.00

0-10" 20. 60 0.61 0.19 23. 60 75. 60 0.44 62. 80

0-2 28.70 0.85 0.23 22.50 63.50 0.55 112.00

4 2-10 20.90 0. 60 0.16 23.20 42.00 0.30 59.00

10-20 21.10 0.45 0.20 23.60 79.00 0.30 35.00

0-10" 22.46 0.65 0.17 23.06 46. 30 0.35 69. 60

0-2 33.10 0.99 0.29 22.10 41.00 0.70 83.00

49 2-10 19.20 0.29 0.14 22.80 92.00 0.30 36.00

10-20 15.50 0.15 0.12 22.80 23.00 0.10 24.00

0-10" 21.98 0.43 0.17 22. 66 81.80 0.38 45.40

0-2 40. 80 1.42 0.27 21.80 22.00 0. 80 135.00

56 2-10 20. 20 0.37 0.21 18.00 54.00 0.30 25.00

10-20 17.30 0.19 0.12 23.10 54.00 0.20 25.00

0-10" 24.32 0.58 0.22 18.76 47. 60 0.40 47.00

0-2 10.70 0.05 0.05 21.80 56.00 0.50 26.00

o B 2-10 10. 00 0.05 0.05 22.00 47.00 0.20 20. 00

- 10-20 9.40 0.05 0.03 20. 80 89.00 0.20 16. 00

0-10" 10. 14 0. 05 0. 05 21.96 48. 80 0.26 21.20

. = RO, TR,
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Tab.3 Changes of soil enzyme activity in different forest ages
Mg L= Jid S it A Z WA A R it TR Bl el
/a /cm /pght e gt /uge2h gt /pgc2h™ - g /mg - 2hT - 100g” /mg - 24h7' - o' /mg - 24h7 - g7
0-2 10. 44 7.20 2.40 0.18 60. 50 0. 00
g 2-10 3.44 12.00 0.00 0. 06 5.20 0. 00
10-20 3.79 6.20 0.00 0.04 2.60 0.00
0-10" 4.84 11. 04 0.48 0. 08 16. 26 0.00
0-2 6.58 9.30 0.00 0. 06 22.80 3.40
15 2-10 3.83 7.10 0.00 0.47 20. 40 2.80
10-20 3.42 2.50 0.76 0.02 4.20 0.00
0-10" 4.38 7.54 0.00 0.39 20. 88 2.92
0-2 11.65 2.50 1.40 0.29 126. 80 0.00
30 2-10 3.74 2.10 0.00 0.12 22.40 0.00
10-20 3.93 8.70 9.70 0. 06 9.10 0.00
0-10" 5.32 2.18 0.28 0.15 43.28 0.00
0-2 15.91 3.80 18. 00 0.29 139. 60 0.00
36 2-10 4.34 7.80 12.00 0.23 32.40 1.70
10-20 3.26 5.30 4.40 0. 06 5.10 2.00
0-10" 6. 65 7.00 13.20 0.24 53.84 1.36
0-2 7.04 1.70 2.40 0.59 0.00 3.00
4 2-10 5.16 19. 00 9.50 0.29 52.10 0. 60
10-20 3.56 17. 00 9.80 0.18 13.30 2.70
0-10" 5.54 15. 54 8.08 0.35 41. 68 1.08
0-2 10. 56 12.00 1. 10 0.20 80.20 2.00
49 2-10 3.38 12.00 3.90 0.18 4.10 0.50
10-20 3.63 11.00 11.00 0. 04 0. 00 3.30
0-10" 4.82 12. 00 3.34 0.18 19.32 0. 80
0-2 12.90 8.50 13.00 0.04 75. 60 1. 80
56 2-10 3.60 10. 00 0.00 0. 06 23.60 2.30
10-20 3.56 2.80 1. 60 0.03 0.00 2.00
0-10" 5.46 9.70 2.60 0. 06 34.00 2.20
0-2 3.24 1.50 0.00 0.01 0.00 0.00
o B 2-10 3.33 1. 60 1.70 0.02 0.00 0.00
o 10-20 3.22 1.70 1.30 0.01 0.00 0.00
0-10" 3.31 1.58 1.36 0.02 0. 00 0. 00

e BRERE. A pg/h - gt idEILYRERZ AR, KA EFE ng /2h - g 25 BEREE. P,05 mg/2h - 100g £ REMERE.

bk mg/24h - ¢ +; AR, FHEM mg/24h - g+,
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