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Effect of Pinus sylvestris var.mongolica Plantation Growth on Stoichiometry of Soil Carbon, Nitrogen and Phosphorus
LI Yao,LEI Ze-yong, YU Dong-wei et al
Abstract Based on the Pinussylvestris plantation in different growth stages (young forest, middle-aged forest, mature forest and over-mature
forest) in Horqin Sandy Land,the change rules of soil carbon, nitrogen and phosphorus stoichiometry with forest age in the 0—100 cm layer

(Liaoning Technology University , Fuxin, Liaoning 123000)

were investigated in this paper.The results demonstrated that the value of C/N in the P.sylvestris plantation soil was over-mature forest>middle-
aged forest>young forest>mature forest, the value of C/P was over-mature forest>young forest>middle-aged forest>mature forest,and N/P first-
ly decreased and then increased with the forest age.The lowest C/P,C/N and N/P ratios appeared in the mature forest stage,and the highest
ratios in the over-mature forest stage,suggesting that before the mature forest stage,soil phosphorus contents can meet the growth needs of the
P.sylvestris plantation.In the over-mature forest stage ,carbon content accumulated and the growth of phosphorus was lower than that of carbon,
which led to the decline in the growth rate of P.sylvestris plantation.Therefore , phosphorus became the growth-limiting factors of P.sylvestris at

the over-mature forest stage.
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Table 1 Changes of N/P with age and soil layer of Pinus sylvestris var. mongolica plantation in sandy land

iﬁé\ 0~10 cm 10~20 cm 20~40 cm 40~60 cm 60~80 cm 80~100 cm

13 a 0.38+0.07 Aa 0.36+0.05 Aab 0.26+0.03 Aabc 0.25+0.03 Aahc 0.24+0.04 Abc 0.21+0.02 Ac
13 a X}1# 13 a control 0.45 0.24 0.25 0.11 0.15 0.11

25 a 0.40£0.08 Aa 0.26+0.06 Aab 0.22+0.04 Ab 0.15+0.03 Bb 0.17+0.04 ABb 0.16+0.05 Ab
25 a %8 25 a control 0.33 0.18 0.95 0.79 0.72 0.65

44 a 0.38+0.02 Aa 0.26+0.03 Ab 0.20+0.02 Abc 0.19+0.03 ABbc 0.13+0.02 Cc 0.12+0.02 Ac
44 a XFHE 44 a control 0.23 0.15 0.15 0.13 0.11 0.13

56 a 0.4620.10 Aa 0.27+0.02 Ab 0.23+0.02 Ab 0.20+0.01 Bab 0.22+0.02 ABb 0.18+0.03 Ab
56 a X} 56 a control 0.24 0.83 0.44 0.37 0.43 0.30

TE A RVNG PRI AR 2] 22 5 B3 (P<0.05) 3 RIS T RS R R i ] 22 5 8.3 (P<0.05)

Note ; Different small letters indicated significant differences among different soil layers ( P<0.05) ;different capital letters indicated significant differences a-

mong different forest ages (P<0.05)
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Table 2 Changes of C/N with age and soil layer of Pinus sylvestris var. mongolica plantation in sandy land
AEIE
Age 0~10 cm 10~20 cm 20~40 cm 40~60 cm 60~80 cm 80~100 c¢m
13a 20.36+2.47 ABb 21.43+2.03 BCb 22.1+£3.21 Bb 21.81+4.88 BCh 32.08+4.25 Ba 28.71+2.63 Bab
13 a %} 13 a control 17.88 9.12 9.92 6.53 16.51 22.83
25a 16.54+1.46 ABb 27.17+8.91 ABab 20.86+1.98 Bab  36.10+6.51 ABab 34.25+9.29 ABab  41.45+7.74 ABa
25 a X HE 25 a control 55.24 67.43 48.66 50.30 87.00 72.62
4 a 10.66+1.66 Ba 12.08+3.07 Ca 17.67+6.56 Ba 18.18+5.02 Ca 25.53+7.13 Ba 21.87+10.16 Ba
44 a XFHH 44 a control 13.57 16.77 16.09 12.12 11.56 9.06
56 a 40.99+17.56 Aa 38.48+2.85 Aa 52.64+6.16 Aa 51.14+6.25 Aa 52.83+3.92 Aa 57.56+6.70 Aa
56 a X1 56 a control 12.75 6.90 43.80 21.06 29.72 8.37

T AFVNE FHRARAR LR B 2257 8.3 (P<0.05) s RIS FHRERR A R MRS 18] 22 57 .3 (P<0.05)

Note ; Different small letters indicated significant differences among different soil layers ( P<0.05) ;different capital letters indicated significant differences a-

mong different forest ages (P< 0.05)
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Table 3 Changes of C/P with age and soil layer of Pinus sylvestris var. mongolica plantation in sandy land
iziﬁ 0~10 cm 10~20 ¢cm 20~40 cm 40~60 cm 60~80 cm 80~100 cm
13a 7.09+0.46 Ba 7.46+0.42 Ba 5.48+0.35 Ba 5.71+£0.43 Ba 7.47£1.55 Ba 6.11+0.80 Ba
13 a X} 1 13 a control 8.13 2.16 2.45 7.50 2.53 7.62
25a 6.32+0.8 Ba 5.76+0.61 Ba 4.35+0.59 Ba 4.92+0.29 BCa 5.11+0.85 BCa 5.63+1.29 BCa
25 a X} 8 25 a control 18.22 12.2 4.67 4.17 6.33 4.74
44 a 3.99+0.47 Ca 3.00+0.74 Ca 3.30+1.02 Ba 3.05+0.85 Ca 3.30+1.19 Ca 2.56+1.05 Ca
44 a %FHR 44 a control 31.42 24.65 23.67 15.37 12.32 11.99
56 a 13.76+0.88 Aa 10.11+0.85 Ab 11.81+1.33 Aab 9.85+0.66 Ab 11.45+0.73 Aab 9.63+0.99 Ab
56 a XfH# 56 a control 3.10 5.74 19.37 7.7 12.71 2.54

ARG B2 R AN L2 W) 22 5 .25 (P<0.05) 5 AR RS 5 BERIR AN [RIARE 18] 22 53 135 ( P<0.05)

Note ; Different small letters indicated significant differences among different soil layers( P<0.05) ;different capital letters indicated significant differences a-

mong different forest ages (P<0.05)
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