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Effects of Climate Factors on Soil Nitrogen Content of Pinus sylvestris var.mongolica Plantation in Liaoning Province
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Abstract
tations of Pinus sylvestris var. mongolica growing in semi-arid areas ( Chaoyang City, Fuxin City, Liaoning Province) and humid areas ( Fushun

(1.School of Environment, Liaoning Technical University , Fuxin, Liaoning 123000 ;2.De-

[ Objective | To reveal the effects of climate on soil nitrogen of Pinus sylvestris var.mongolica plantation.[ Method ] The mature plan-

City, Benxi City, Dalian City) were selected as the research objects (the adjacent original land use was used as the control) , and the soil
samples of 0-5, 5-10, 10-20, 20-30,30-40 cm layers were collected to determine the nitrogen, phosphorus, organic carbon, pH, water
content, and soil particle composition. The distribution characteristics of soil nitrogen (total nitrogen, alkali hydrolyzable nitrogen) and its
changes with soil layer were studied, and the effects of other soil physical and chemical factors on soil nitrogen were discussed.[ Result] The
results showed that the change of soil nitrogen content of Pinus sylvestris var. mongolica plantation was significantly different with climate
change, the total nitrogen content of soil increased in humid areas, and decreased in semi-arid areas;the content of soil alkali hydrolyzable ni-
trogen increased in both types of climate areas. In terms of the distribution of soil nitrogen content with soil layers, the variation of surface soil
nitrogen in the two climatic zones was significantly higher than that in other soil layers. In semi-arid area, the changes of total nitrogen and al-
kali hydrolyzable nitrogen in 5-10 c¢m soil and 0-5 cm soil were affected by soil pH, and the changes of alkali hydrolyzable nitrogen in 5-
10 c¢m soil were affected by soil available phosphorus;in humid area, the changes of total nitrogen in 0=5 ¢m and 20-30 c¢m soil were mainly
affected by soil moisture content, while the changes of total nitrogen in 10-20 c¢m soil were affected by soil fine particles. [ Conclusion ] Com-
pared with the semi-arid areas of Liaoning Province, the construction of Pinus sylvestris var. mongolica plantations in humid areas is more con-
ducive to the accumulation of soil nitrogen, while the accumulation of soil nitrogen in semi-arid areas is relatively slow.It is necessary to pro-
mote the decomposition of forest litter in semi-arid areas, so as to avoid the limitation of nitrogen deficiency on the growth and development of
Pinus sylvestris var. mongolica plantations in different climatic regions, and ensure the sustainable development of Pinus sylvestris var. mongoli-
ca plantations in different climatic regions.

Key words Pinus sylvestris var. mongolica ;Soil total nitrogen;Soil pH ;Soil water content
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Fig.1 Different location of Liaoning Province

®1 ITHEREFRNTEEFER

Table 1 Environmental factor information of each sampling site in Liaoning Province

EEE EMIEKE ERERR
SRR A VA=A Mean annual Mean annual Mean annual Altitud
Sample site Position temperature precipitation evaporation ttude

C mm mm m

WKL F IS Lingyuan Songzhangzi Forest Farm 119°23'43"E,,41°13'46"N 8.7 479.4 1143.2 437
- HK A3 Jianping Heishui Forest Farm 119°26'01"E ,42°04'25"N 7.6 480.0 1 632.0 519
W B3 Zhangwu Zhanggutai Forest Farm 122°3320"E,42°42'49"N 5.7 500.0 1 600.0 234
EZ2ELIH Y% Fumeng County Jiumiao Forest Farm 121°43'26"E,42°23'35"N 79 502.7 2 636.6 166
FEA-HTRTT A SR F4P X Huanren Laotudingzi 124°41'13"E,41°11'11"N 7.4 880.0 1 600.0 1 059
Nature Reserve
FCTENITATE4H Wafangdian Xianyuwan Town 121°37'00"E,39°41'52"N 9.3 750.0 400.8 7
15 IS ) 7 AK3% Qingyuan Wandianzi Forest Farm 125°09'50"E,41°53'08"N 53 806.5 1275.0 559
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Table 2 Basic conditions of different climatic areas in Liaoning Prov-

ince

Kb Kk qiﬂmﬁ iz
N S verage )45
I%gﬁcon Sample Numfer tr.eeg D];H
plot 73 height cm
m

PR KELTF 47 8.40 13.34
Semi-arid region KK 14 12.16 25.13
Hil Gk 18 10.35 17.61

IH ks 44 7.93 14.62

TR X ERTFHAGRPX 22 18.72 24.05
Humid region AR 1 25 3.79 10.25
AT 2 32 3.89 11.03

RS 10 21.08 28.72
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Table 3 Difference analysis of change rate of total nitrogen and alkali hydrolyzed nitrogen in different soil layers in semi arid and humid areas

2 ELX Semi-arid region

Y27 [X. Humid region

=

Soil laye - T2 , AR
e . BR Alkali hydrolyzed . ER Alkali hydrolyzed
> Total nitrogen . ’ Total nitrogen .

nitrogen nitrogen
0~5 em -0.03+£0.23 a 1.85+1.63 a 3.98+4.30 a 1.96+0.34 a
5~10 ¢cm —-0.10+0.29 a 1.78+1.22 a 2.96+3.16 a 0.44+0.73 a
10~20 ¢m -0.24+0.32 a 0.83+0.62 a 2.75+2.43 a 0.87+0.51 a
20~30 e¢m -0.14+0.31 a 0.84+0.65 a 2.60+2.10 a 1.09+0.76 a
30~40 ¢cm —-0.37+0.09 a 0.23+0.12 a 2.30+1.13 a 0.63+0.09 a

T [RFUAR IR NG 5B R AL B ) 22 5 AN B35 (P>0.05)

Note: The same lowercase letters in the same column indicate no significant difference between treatments( P>0.05)
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Table 4 Regression analysis of influencing factors of soil total nitrogen and alkali hydrolyzable nitrogen change rate in semi arid area

T AL i RGUHE FrifEiR2E p R
e Predictive variable Estimates Standard error
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Total Total Total Total Total
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nitrogen nitrogen nitrogen nitrogen nitrogen
0~5 — pH — -8.799 2.280 — 0.046 — 0.910
5~10 - A — -0.959 0.194 — 0.039 — 0.924
5~10 pH — -6.953 — 1.461 — 0.041 — 0.919 —
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Table 5 Regression analysis of influencing factors of soil total nitrogen change rate in humid area
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FrifEiR 2%

Soil layer // cm Predictive variable Estimates Standard error s R

0~5 cm EIKE 3.706 0.473 0.016 0.968
10~20 cm YR 8.895 2.050 0.024 0.952
20~30 cm TR 1.417 0.136 0.009 0.982
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