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Distribution of each conservation station in Qilian Mountains national nature reserve

Table 1 General situation of study region
mm)  (mm) ()
102°01" ~ 102°51" E, 400 1234.8 1.8 (Salix gilashaniea) (Polygonum viviparum L.)
3716’ ~ 37°45' N (Potentilla fruticasa) (Carex tristachya)
(Spiraea alpine) (Pedicularis muscicola)
97°15' ~ 99°10' E, 300 1 800.3 4.2

38°57'~39°43'N

(Sabina procumbents (Endl.)
Iwata et Kusaka)

(Berberis diaphana Maxin.)
(Pltentilla glabra)

(Carex tristachya)
(Polygonum viviparum L.)

(Oxytropis)

(Stipa capillata Linn.)

(Anaphalis sinica Hance)
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2 mm 2.3
4°C
pH Excel 2003  SPSS 17.0
3
2.2 3.1
[9] pH
(101 2 mol/L -
_ [12] ( 4)
(] 1.78 ~ 7.88 g/kg 4.79 g/kg
3 6.33 ~24.96 mg/kg 12.18 mg/kg

#2 X LRIGREGEARER

Table 2 General information of temporary plots of tested soils

(m) (cm)
® ™) (m)
Y, 102°33'38.9" 37°2327.2" 2 694 i 18.42+£0.73 22.35+0.74
Y, 102°35'46.9" 37°22'37.1" 2832 14.71 + 0.60 18.19£0.91
Y; 102°36'11.1" 37°22'59.8" 2731 1528 £0.32 19.42 +0.62
Y, 102°3224.9" 37°26'25.0" 2761 17.09 + 0.45 20.09 +0.75
Ys 102°30'41.4" 37°27'50.6" 3016 6.32 £ 0.65 11.12 +0.81
Ys 102°37'04.0" 37°22'33.9" 2718 16.09 +0.56 18.21 £0.72
Y, 102°37'04.0" 37°22'33.9" 2718 17.80 +2.40 18.51 £ 0.94
Ys 102°33'31.4" 37°24'46.3" 2536 16.74 + 0.32 21.46 +£0.58
Y, 102°31'10.7" 37°29'47.6" 3014 10.31+£0.31 14.51 £0.58
Yo 102°32'18.1" 37°29'39.4" 2790 i 9.69 + 0.42 13.18 £ 0.61
Y, 98°06'9.3" 39°33'9.6" 2917 12.88 £ 0.67 5.59+0.19
Y> 98°05'38.9" 39°33'16.7" 2915 10.37 £ 0.63 5.01+0.19
Ys 97°53'32.3" 39°36'37.2" 3107 17.02 £ 1.56 5.82+0.23
Y, 97°53'14.2" 39°36'38.8" 3016 11.16 + 0.64 536 +0.21
Ys 98°27'37.9" 39°24'11.3" 2 886 17.52 + 1.44 6.91 +0.49
Yo 98°29'19.2" 39°23'36.7" 21777 9.79 £0.74 5.26+0.27
Y; 98°31'48.2" 39°23'3.2" 2764 11.51 £ 0.69 5.59+0.32
Ys 98°31'17.1" 39°23'10.5" 2792 8.97 +0.45 4.85+0.20
Yo 98°53'48.2" 39°15'53.4" 2797 14.70 + 1.09 8.58 £0.51
Yo 98°53'42.1" 39°15'9.6" 2 809 13.44 £ 1.13 8.23 +0.57
#3 HIAETEMEAMR
Table 3  Basic properties of tested soils
(cm) (g/em’) (g/kg) (g/kg) pH

0~10 0.58 £ 0.08 539.62 £ 62.21 89.27 + 8.60 7.4+0.1

10 ~20 0.70 + 0.04 474.41 + 65.57 76.31 +7.09 7.4+0.1

20 ~ 40 0.87 +£0.04 363.61 £37.89 64.40 + 8.60 7.4+0.1

0~10 0.64 +0.06 221.03 +24.29 49.73 £ 11.75 8.2+0.1

10 ~20 0.77 £ 0.04 176.10 = 17.11 45.61 +£13.46 82+0.1

20 ~ 40 0.82 +£0.04 210.07 +£25.85 43.44 £12.38 84+0.1
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Table 4 Basic descriptive statistics of contents of soil total nitrogen and available nitrogen
(g/kg) 1.78 7.88 4.79 1.52 0.32 -0.19 —-0.32
(mg/kg) 6.33 24.96 12.18 4.23 0.35 1.53 2.54
(mg/kg) 0.37 23.60 6.47 5.99 0.93 1.32 1.67
(mg/kg) 6.70 32.05 18.65 7.21 0.39 0.30 -0.94
/ (%) 55.51 95.87 70.58 20.11 0.28 -0.52 -0.41
(g/kg 1.50 4.39 291 0.72 0.25 0.02 -0.23
(mg/kg) 5.23 20.74 9.00 3.47 0.39 1.71 3.84
(mg/kg) 0.20 10.19 1.52 2.29 1.51 2.67 7.38
(mg/kg) 5.68 21.09 10.52 4.13 0.39 1.07 0.61
/ (%) 67.55 98.30 87.58 13.59 0.16 1.94 -3.43
0.37 ~ 23.60 mg/kg 6.47 15.69 ~16.56 15.21 ~16.15
mg/kg ( + ) 6.70 ~ 32.05
mg/kg 18.65 mg/kg
55.51% ~95.87% 70.58% 3.2
1.50 ~4.39 g/kg 291 g/kg
523 ~ 20.74 mg/kg  0.20 ~ 2a
10.19 mg/kg 9.00 mg/kg  1.52 mg/kg 3
+ 5.68 ~21.09 mg/kg
10.52 mg/kg (P<0.05) 0~10 10~20
67.55% ~ 98.30% 87.58% 20 ~40 cm 5.69 glkg 3.27
gkg 4.80gkg 2.75g/kg 3.89g/kg  2.69 g/kg
[13]
( 2b) 0~10 10~
20 20 ~40cm 14.23 mg/kg  10.1
(7.4 ~ mg/kg 11.18 mg/kg 8.7 mg/kg 11.13 mg/kg  8.13
8.4) mg/kg 0~10 10~20cm
20 ~40 cm
0.56 (P<0.05)
0~10cm
6.13 mg/kg  2.61
0.45 mg/kg 10~20cm 20 ~40cm
(P<0.05)
5.68 mg/kg 1.20 mg/kg 7.60 mg/kg 0.65
mg/kg(  2c¢)

C/N
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Fig. 2 Content differences of soil total nitrogen and available nitrogen at different depths

20.36 mg/kg  12.71 mg/kg 16.86 (95
mg/kg  9.90 mg/kg 18.72 mg/kg  8.78 mg/kg

(16.86 ~20.36 1.06 ~ 1.65

mg/kg) (12.81~
20.87 mg/kg) 0.89 ~0.96

(8.78 ~ 12.71 mg/kg) ( 95

(8.5~ 13.0 mg/kg) (4]
33
[15]
[16] x5 FTRRELEEANBYAAELRAN

Table 5 Variation coefficients of contents of soil total nitrogen
and available nitrogen at different depths

(cm)
0~10 0.24 0.41 0.96
) 10 ~ 20 0.28 0.18 0.89
0.24 ~0.42 17 20 ~ 40 0.36 0.31 0.96
0~10 0.42 0.41 1.20
0.30 ~ 0.41 10 ~20 0.27 0.40 1.65
20 ~ 40 0.30 0.30 1.06

(7] 0.18 ~0.41
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Table 6 Correlation coefficient matrixes of soil total nitrogen
and available nitrogen contents
1.000 0.450* -0.212
0.450% 1.000 0.261
-0.212 0.261 1.000
1.000 0.480%** 0.073
0.480%** 1.000 -0.015
0.073 —-0.015 1.000
* P<0.05 () ok
P<0.01 «C ) [1] , , .
— M] : ,
6 2008
(P<0.05) (2] ; ;
[ , 2007,
30(5): 715-719
(P<0.01) [3] )
[D]. : , 2008
(4] ; ,
[18] [J1. , 2004, 23(5): 126-133
[5] . [J1. , 2008, 45(5):
778-783
[6] Kaye JP, Binkley D, Rhoades C. Stable soil nitrogen
accumulation and flexible organic matter stoichiometry
during primary floodplain succession[J]. Biogeochemistry,
2003, 63: 1-22
[7]1 Ettershank GJ, Ettershank MB, Whitford WG. Effects of
nitrogen fertilization on primary productivity in a
Chihuahuan Desert ecosystem[J]. Journal of Arid
Environments, 1978, 1: 135-139
[8] Schlesinger WH, Reynolds JF, Cunningham GL, Huenneke

LF, Jarrell WM, Virginia RA, Whitford WG. Biological
feedbacks in global desertification[J]. Science, 1990, 247:
1 043—1 048
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[9] . — [15] , , , ,

(LY/T 1952-2011) [S] : I , 2010,
,2011 38(2): 34-39
[10] M]. : [16] Plymale AE, Boemer RJ, Logan TJ. Relative nitrogen
» 1999 mineralization and nitrification in soils of two consrasting
[t M] hardwood forests effects of site microclimate and initial
[12] , > 1999 , ’ , , ’ soils chemistry[J]. Forests Ecology Manage, 1987, 21(1):
5 0] 21-36
, 2000, 15(4): 441-447 (7] o g
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Characteristics of Nitrogen Contents of Picea crassifolia
Forest in Qilian Mountains

ZHANG Xue-long, ZHAO Wei-jun, CHE Zong-xi

(Academy of Water Resources Conservation Forests in Qilian Mountains of Gansu Province, Zhangye,Gansu 734000, China)

Abstract: In the light of field sampling and laboratory analysis, soil total nitrogen and available nitrogen (NH,'-N and
NO; -N) contents of Picea crassifolia forest in the eastern and western regions of the Qilian Mountains were discussed and
compared. The results showed that: (1) Soil total nitrogen, NH,'-N and NO; -N variation range respectively were 1.78 — 7.89
g/kg and 1.50 — 4.39 g/kg, 6.33 — 24.96 mg/kgand 0.37 — 23.60 mg/kg, 5.23 — 20.74 mg/kg and 0.20 — 10.19 mg/kg in the eastern
and western regions, the contents of each nitrogen forms in the eastern region were higher than in the western, soil NH; -N was
major forms of soil available nitrogen of Picea crassifolia forest, the proportion respectively were 70.58% and 87.58% in the
eastern and western regions, respectively; (2) At 0 — 10 cm, 10 — 20 cm and 20 — 40 cm soil layers of Picea crassifolia forest, soil
total nitrogen and available nitrogen contents decreased with the increase of soil depth in both regions. In different soil layer, soil
total nitrogen average content in the eastern region were significantly higher than that in the western region(P < 0.05), and soil
NH,"-N content at 0 — 10 cm and 10 — 20 cm soil layers were not significantly different (P > 0.05) but significantly differed at 20
—40 cm (P < 0.05) in both regions. NO; -N content changed irregularly with soil depth in the eastern region but decreased
gradually in the western region, NOs; -N content at 0 — 10 cm showed no significant difference (P > 0.05) but significant
difference at 0 — 10 cm and 10 — 20 cm (P < 0.05) in both regions. (3) The variation coefficients of soil total nitrogen, NH,'-N
and NO; -N contents in different soil depths changed irregularly in both regions. Except the variation coefficients of soil NO; -N
in different soil depths of the western region was strong variation, the variation coefficients of soil total nitrogen, NH;"-N and
NO;-N were medium variations in both regions. (4) Soil total nitrogen was significantly correlated with NH,*-N content, but no
significant correlation between total nitrogen, NH,'-N and NO;™-N.

Key words: Qilian Mountains, Picea crassifolia forest, Available nitrogen, NH,"-N, NO; -N
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