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Spatial Distribution Characteristics of Soil Soluble Nitrogen Component in
Hippophae rhamnoides Plantations with Different Stand Ages in Loess Hilly Region

ZHAO Man-xing'”*, WANG Jun' ,YANG Fan',MA Wen-quan' , BAI Er-lei'

(1. College of Life Sciences ,Yanan University ,Yanan 716000,Shaanxi ,China; 2. Shaanxi Engineering and Technological

Research Center for Conversation and Utilization of Regional Biological Resources,Yanan 716000, Shaanxi s China )

Abstract: In order to investigate the spatial distribution characteristics of soil soluble nitrogen component
in Hippophae rhamnoides plantations with different stand ages in loess hilly region, three 5-,15- and 20-
year-old H. rhamnoides stands were selected in Jinding Town of Zhidan County. The artificial grassland
was used as the control. Soil samples were collected in 0— 20 cm soil layers,and seasonal dynamic varia-
tions of the proportion of soil soluble nitrogen component were analyzed. The results showed that the
measures of returning farmland to forest significantly increased the contents of soil nitrate nitrogen,ammo-
nium nitrogen and soluble organic nitrogen. There were significant differences in the above indexes among
different soil layers and different aged stands and artificial grassland. The seasonal variation of soluble or-
ganic nitrogen content was opposite to that of nitrate nitrogen. The content of soluble organic nitrogen in

spring and winter (84. 46 mg * kg~ ') was higher than that in summer and autumn (37. 89 mg « kg™ '). The
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nitrate nitrogen in spring and summer (7. 37 mg « kg ') were higher than that in autumn and winter (6. 75
mg * kg '), The ammonium nitrogen was the highest in autumn (6. 58 mg * kg '), and the others were
not significantly different. The soluble nitrogen content of lower slope was higher than that of upper and
middle slopes. The soluble nitrogen was mainly soluble organic nitrogen,accounting for 81. 1%, followed
by nitrate nitrogen,accounted for 10. 0% ,and the proportion of ammonium nitrogen was the least, which
was below 8. 9%. In the all,the soluble nitrogen content increased differently in different aged stands, the
content of soil soluble nitrogen in the 20-year-old stand was significantly higher than that in 15- and 5-year-
old stands. H. rhamnoides plantation is a suitable afforestation model, which would help improve soil ni-
trogen.

Key words: loess hilly region; Hippophae rhamnoides plantation; soluble nitrogen; seasonal dynamics;
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Table 1 Basic information of sample plots

1 2 Y e foi W/ Bk« hm ™) AR /em SF-HIRk R/ m 1K /m
5 AR A VD Wk 1500 1.51 1.60 1257
W 1500 1.51 1. 60 1249
15 A Vb i ¥ 1750 2.13 1.80 1320
WF 1750 2.13 1.80 1312
20 AEHE VD W 1950 2.39 2.10 1247
T 1950 2.39 2.10 1239
Tt H it ¥k - - 0.05 1359
WF - — 0.05 1329
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Table 2 Soil nitrate nitrogen of different vegetation restoration types mg * kg !
i 2 0 A BE HE *ZE 2% ¥
5 4 VDR b 3.594+0.41Bb 3.8740.17Ac 2.1340.45Cc 1.4340.05Dc 2.75
15 AFE A Vb i 4.1140. 22Cb 11.95420. 25Ab 5.1240.85Bb 5.5340. 36Bb 6.67
20 SR LE VD 11.80+0. 89Ba 18.95+0. 25Aa 10.12+2. 93Aa 13.16+1.36Aa 13.51
i b 3.5740.29Bb 5. 6540, 24 Ac 2.1440.09Cc 1. 4440, 40Dc 3.20
5 4FEAE VDR P 6.83+3.90Ac 1.5540. 06Cd 3.58+0.92Bb 3.954+0.17Bb 3.98
15 4R A VD i 15.91+0. 85Aa 8.7740.20Bb 5.6640.58Ch 4.944+3.52Ch 8.82
20 FAET 11.3741.08Ab 18. 6443, 48Aa 10. 364-0. 97Ba 11.6040. 39Ba 12. 99
i 0 b 6.31+0. 18Ac 6.7540.36Ac 2.65+0. 15Bc 2.47%0.16Bc 4.55
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0.68~13.20 mg » kg ' 20 AEAE VS A A & &
(7.89 mg + kg )M 15 454 VDl 4 75 0 & 2 (6. 51
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Table 3 Soil ammonium nitrogen of different vegetation restoration types mg « kg !
1 2 A A BE HE *ZE 2% ¥
5 4R Vb Bk 4.74+1.36Ba 6.0740.06Ac 3.0940.27Cc 3.25+0.29Ca 4,28
15 A Vb i 144+0. 85Ba 8.2140.03Ab 9.2240. 36Ab 2.8040.08Ca 6.59
20 4L U 7.3240.78Ba 11.97+1. 38Aa 13.20+0. 85Aa 2.5240.43Ca 8.75
it by 2.38+0.31Cb 3.5520. 32Bd 4.06+0.12Ab 0.90-0. 37Db 2.72
5 4R VDR b 4.59+0. 22Bb 4.84+0.03Ba 4.61+0.40Bb 6.13+0.4Ab 5. 04
15 4R A Vb i 5.4540.72Ba 3.9040. 15Cb 8.17+0. 40Ab 8.21+0.71Aa 6.43
20 4 H: Vb iR 6.02+0.75Ba 3.1440.05Cc 12.734+2.11Aa 6.24+0.42Bb 7.03
i 7 b 3.80+0. 36Bc 4.1540. 08Ab 4.4440. 14Ab 0.68+0.01Cc 3.27
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2.3 11 SON L4514 T RHETE(95. 77 mg - kg D . H (30,73
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Z I BEAT B 2 F K, AR A Bk 37, 42% .29, 88% F1 17. 09% ; B M

TEREA SR REWIME], -3 SON &R ET Ak SON a2yl >3 T /R, 3 T 7 24 08
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Table 4 Variation of SON in different vegetation restoration types mg * kg !
i 25 Y e H "% k2 A&7 ¥iH
5 AR AR U ek 69. 60+3. 28Ac 21.4740.74Cc 24.64+0. 34Cc 40.6240. 55Bc 39.08
15 4FA: Vb 85.10+1.92Ab 26.94+2.83Db 34.86=+1.77Cc 53.650. 86Bb 50. 14
20 4 A VR 148.3546. 26 Aa 47.3142.19Ca 53.04+2.42Ca 73.22+1.80Ba 80. 48
Tic B 80. 030. 66 Ac 27.2041.07Dc 41.7442.37Ch 67.78=0.05Ba 54.18
5 4 A VR BT 92.2440. 67Ac 43.3741. 48Bc 26.5840. 55Cc 52. 634 2. 88Bc 53. 70
15 4P A= Vb 104. 8543, 88Ab 56.92+0. 86Bb 38.94+4.70Cb 59.76+6. 09Bc 65.12
20 AFAE VDR 180.7043.59Aa 63.2141.10Ba 44.9841.17Ca 88.06+3. 60Ba 94, 24
Tii b 81.6740.96Ad 28.8740. 76Bd 26.2440. 24Bc 73.1240. 16Ab 52.48
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Table 5 Variation of SON/TSN in different vegetation restoration types %
EEs HZ (€= X7
SON NO, -N NH,”-N  SON NO, -N NH,"-N  SON NO, -N NH,"-N  SON NO, -N NH, -N

e 2 Wetr

54V Bk 89.3 4.6 6.1 68. 4 12.3 19.3 82.5 7.1 10.3 89.7 3.1 7.2
15 £V 89.3 4.3 6.4 57.2 25. 4 17.4 70.9  10.4 18.7 86. 6 8.9 4.5
20 AP A VDR 88. 6 7.0 4.4 60. 5 24.2 15.3 69.5  13.3 17.3 82.4  14.8 2.8
e B 93.1 4.1 2.8 74.7 15.5 9.8 87.1 4.5 8.5 96.7 2.1 1.3
S5AEAVE BT 89.0 6.6 4.4 87.2 3.1 9.7 76.5  10.3 13.2 83.9 6.3 9.8
15 A Vb il 83.1 12.6 4.3 81.8 12.6 5.6 73.8  10.7 15.5 82.0 6.8 11.3
20 4R VP 91.2 5.7 3.0 74,4 21.9 3.7 66. 1 15.2 18.7 83.2 11.0 5.9
IiE WM 89.0 6.9 4.1 72.6 17.0 10. 4 78.7 8.0 13.3 95.9 3.2 0.9
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