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Abstract: The twelve soil samples used in the experiment were collected from Baiyin Xi, Inner Mongolia.,
Taibai Mountains, Chengcheng. Yichuan, and Yangling, Shaanxi, representing different ecological sys-
tems, such as pasture, forest, meadow and arable lands. The air-dried soils were hydrolyzed with 6 mol/
L. HCI for 20h. After the hydrolysates were purified with the column of H-type acidic anion exchangeable
resin, seventeen amino acids were determined on Beckman 121 MB amino-acid analyzer. The results show
that the amounts of acidic hydrolyzable amino acids varied significantly among the soils in different ecologi-
cal systems with 2283. 9pg N/g in meadow soil, 1 733. 6pg N/g in forest soil, 856. 3ug N/g in steppe soil
and 248.5+37.8ug N/g in arable soil, respectively. There was a very significant positive correlation be-
tween hydrolyzable amino acid and total nitrogen (significant at p=0. 01). The amount of lysine, glycine,
aspartic acid and alanine was higher among seventeen amino acids. These four amino acid nitrogen account-

ed for 45.5% of total amino acid nitrogen. The content of cysteine, methionine, tyrosine, phenylalanine,
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isoleucine, proline and serine was lower, accounted for 16.13% of total amino acid nitrogen, other amino
acids, such as glutamic acid, arginine, valine, threonine, leucine and histidine was medium, constituted
38.39% of total amino acid nitrogen. A little of cysteine was found in forest soil, pasture soil and meadow
soil , while it was undetected in arable soils. In the four kinds of acidic hydrolyzable amino acids, neutral
amino acid nitrogen, basic amino acid nitrogen, acidic amino acid nitrogen and sulfur - containing amino
acid nitrogen accounted for 53.99%, 24.94%, 20.59% and 0.48% of total amino acid nitrogen, respec-
tively. Free amino acid content was higher in meadow soil (14.58ug N/g ), and it ranged from 1. 14pg N/
g to 8.67pg N/g in other soils. Most of soils had 2~ 3pg N/g. The results indicated that not only the
amount of the free amino acid was lower, but also the kind of the free amino acid was fewer compared with
acidic hydrolyzable amino acid. Only 4~ 6 kinds of free amino acid were detected in most of soils. The
amount of glutamic acid was the highest among free amino acid with a average of 1. 58 ng N/g, and aspar-
tic acid followed with a average of 0. 66ug N/g. The amount of free acidic amino acid, free neutral amino
acid and free basic amino acid was 2. 24pg N/g, 1. 67 pg N/g and 0. 42pg N/g, and their percentage to to-
tal amount free amino acid was 51.8% , 38.6% and 9. 6% , respectively. The free sulfur-containing amino
acid was not detected in any soil, and the successive order about four kinds of free amino acid was not simi-
lar with acidic hydrolyzable amino acid.

Both of acidic hydrolyzable amino acid and free amino acid content in 0~20cm layer were higher than
that in 20~40cm layer. The average content of amount of acidic hydrolyzable amino acid of all soil samples
in 0~20cm layer and 20~40cm layer was 960. 9ug N/g and 528. 9ug N/g. respectively, and free amino
acid in corresponding layer was 6. 28pg N/g and 2. 22pug N/g, respectively. After continuous supplying of
nitrogen fertilizer, acidic hydrolyzable amino acid increased 16. 3pg N/g for red manual loessial soil and
56. 6pug N/g for manual loessial soil, respectively, compared to no application of nitrogen fertilizer. The
increased amino acid was mainly neutral amino acid in red loessial soil and mainly basic amino acid in manu-
al loessial soil, indicating that the effect of nitrogen fertilizer on the acidic hydrolyzable amino acid of dif-
ferent soils was not same. Application of nitrogen fertilizer increased the percentage of acidic hydrolyzable
amino acid to total nitrogen in soil compared with no application of nitrogen fertilizer, but the difference
was small (average 1.85% ). Free amino acid content in soils with nitrogen fertilizer applied was increased
by 3.28pg N/g, compared to that of soils without application of nitrogen fertilizer. These facts indicated
that the nitrogen fertilizer played an important role on increasing and stabilizing acidic hydrolyzable and
free amino acids.

The content of amino acid is one important indicator of soil fertility. The results of investigation
showed that acidic hydrolyzable amino acids had a good correlation not only soil microbial biomass nitrogen
(r=0. 888, significant at p=0.01), but also with mineralizable nitrogen in soil (>=0.580, significant at
p»=0.05). The facts suggested the amino acid play an important role in nitrogen supply capacity and stabi-
lizing productivity of soil in different ecological system.

Key words: ecological system; soil; amino acid
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Table 1 Some chemical properties of soils in different ecological systems
C/N pH
(g/kg) (g/kg)
Soil type Layer (cm) Vegetation or pre-crops Ratio (H,0)
Soil No Organic C  Total N
1 @ 0~20 ( 19.16 2. 20 8. 71 7.35
2 20~40 )@ 7.81 0. 92 8. 49 7.76
3 ® 0~20 ( ® 45. 00 4.37 10. 30 5.42
4 20~40 ( ) 18.17 2. 08 8. 74 5. 75
5 @ 0~20 ( )@ 74.32 5.91 12.58 6. 37
6 ® 0~20 (5a NH® 5.88 0.76 7.73 7.62
7 0~20 (5a NO® 5.96 0. 80 7.45 7. 80
8 © 0~20 ( )(12) 5. 34 0.71 7.52 7.74
9 © 0~20 ( 6a NH® 6. 81 0. 95 7.16 7.76
10 0~20 ( 6a  N)OU 7.04 1. 00 7.06 7.67
11 20~40 B 4.95 0. 69 7.14 7.82
12 0~20 © 9.24 1. 37 6. 74 7.51
* ; ; 0~20cm 20~40cm Red manual loessial soil

was sampled from Chengcheng, Shaanxi, and manual loessial soil was sampled from Yangling, Shaanxi; Soil samples of

0~20cm layer and 20~40cm layer were collected from same sampling point. (1) Dark chestnut;@) Dark brown earth; &)

high mountain meadow soil; @) Red manual loessial soil ;&) Loessial soil@®) Manual loessial soil ;(7) Pasture for grazing,

soil sample was collected from Baiyin Xi, Inner Mongolia ;@) Forest, soil sample was collected from Taibai mountains; (9

Meadow, soil sample was collected from Taibai mountains; (0 Wheat, no applying nitrogen fertilizer continuously 5

years; () Wheat, applying nitrogen fertilizer continuously 5 years; (2 Wheat; (3 Maize, no applying nitrogen fertilizer

continuously 6 years; (9 Maize, applying N nitrogen fertilizer continuously 6 years; (3 Maize; 10 Soybean.
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; 30% ~ 45%™,
12 C 2, 195. 1~2283. 9ug N/g, 671.4+685.8 ng N/
g (Xr.N) . Yaan=—68.59 + 0.408X .G = 0. 992, p<<
0.01), 25.67%~48.18% , 34.24%+4. 2%, «c.v
=102.1%) C.V=21.1%) ., s
, , . 2283.91g N/g, ., 1733.6pg N/g,
,  856.3pug N/g ; 248.5437.8ug N/g,
. 10. 8% t4. 2% (n= 5), 29.6% +4.8% (n=
7,
2 (pN/g)
Table 2 Amounts of acidic hydrolyzable amino acids of soils in different ecological systems
Soil samples
Amino acids 1 2 3 4 5 6 7 8 9 10 11 12 2
Total Mean
® 110.2 48.7 175.2  62.3 263.5 24.9 25.9 25.8 33.8 35.8 27.7 57.9 891.7 74.3
3 74.6 30.3 122.9 40.1 204.0 19.0 20.0 32.8 24.6 27.0 22.1 33.7 651.1 54.3
® 184.8 79.0 298.1 102.4 467.5 43.9 45.9 58.6 58.4 62.8 49.8 91.6 542.8 128.6
© 83.1 31.2 305.4 63.5 224.9 25.5 23.7 26.3 27.0 47.9 36.3 34.0 928.8 77.4
@ 36.0 13.8 51.2 26.1 91.8 10.6 9.4 10.6 8.6 14.3 11.0 12.5 395.5 33.0
® 66.9 20.7 122.0 27.3 163.7 15.1 18.7 20.0 20.4 27.3 20.1 22.0 544.2 43.4
186.0 65.7 578.6 116.9 480.4 51.2 51.8 56.9 56.0 89.5 67.4 68.5 1868.9 155.7
(O]
3 50.6  20.9 92.2 25.6 153.4 9.0 9.8 12.5 13.6 12.6 10.5 15.8 426.5 35.5
U 43.5 16.5 79.9 20.0 135.7 6.6 6.9 14.3 10.0 10.7 7.8 13.2 365.1 30.4
30.6 12.8 77.8 17.6 115.0 8.1 10.6 8.0 16.9 16.0 11.2 27.4 352.0 29.3
103.7 43.2 173.5 62.7 293.3 24.6 26.6 35.0 33.6 34.2 27.9 45.1 903.4 75.3
L 74.6 27.8 144.1 39.9 230.2 16.8 17.8 31.5 23.4 23.9 19.4 35.5 684.7 57.1
70.0 21.7 91.5 17.3 145.5 12.6 17.0 15.1 10.1 12.8 11.5 28.5 453.6 37.8
> 29.5 11.3  47.0 8.87 1.3 9.0 5.8 11.8 7.1 7.6 10.3 12.1 231.6 15.3
50.1 40.4 83.5 18.1 114.3 12.8 11.9 18.0 14.1 14.9 12.8 22.1 413.0 34.4
B 6.2 3. 82 4.2 2.42 2.2 1.1 1.2 2.9 0.4 0.3 0.3 0.5 65.5 5.5
® 19.9 6.73 5.6 7.8 A7.7 3.8 4.6 6.1 5.5 5.6 5.0 8.0 156.3 13.0
478.7 205.3 849.3 220.21328.6 104.4 112.2 155.2 134.7 138.6 112.2 205.0 4047.4 337.3
@0
@ 4.6 0.2 4.1 0.3 3.0 tr tr tr tr tr tr tr 12.2 1.0
2.7 3.0 3.5 1.7 4.4 2.7 1.2 0.9 1.7 1.5 1.9 1.8 27.0 2.3
7.3 3.2 7.6 2.0 7.4 2.7 1.2 0.9 1.7 1.5 1.9 1.8 39.2 3.3
856.8 353.2 1733.6 1022.22283.9 195.1 211.4 271.6 250.8 292.4 231.3 269.9

(D Acidic amino acid; @) Aspartic acid; 3) Glutamic acid; @ Total
(8 Arginine; © Neutral amino acid; (0 Threonine;

Isoleucine; (7 Leucine; (8 Tyrosine; (9 Phenylalanine; @0 Sulfur-containing amino acid;

@3 Total amounts of amino acids
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Basic amino acid; ©) Lysine; (7) Histidine;
Serine; (2 Proline; (3 Glycine; () Alanine; (5 Valine; (0

Cysterine; @2 Methionine;
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Table 3 Amounts of four kinds of acidic hydrolyzable amino acids (Average amounts of 14 soil samples)

Acidic Basic Neutral Sulfur-containing
Terms
amino acid amino acid amino acid amino acid

(pg N/g)W 128.6 155.7 337.3 3.3

(pg N/g)® 129.9 179.9 379. 2 2.6
(%)@ 101.1 115.5 112. 4 76.7
%o 20. 58 24.92 53.98 0.52
%@ 7.09 8. 59 18. 60 0.19

(D Average amounts of four kinds of amino acids; @) Standard deviations; (3) Variation coefficients; (1) The percent-
age of average amount of every kinds of amino acids to total amount of amino acids; G)The percentage of average amount

of every kinds of amino acids to total soil nitrogen

2.2
s « 20, s ( 1 2.
(3 4, (10 11),0~20cm 20~40 cm , 3
,0~20 cm 960.9 pg N/g,20~40 cm 528.9 pg N/g,
H s 0~20 cm 20~40 cm s
38.95% 38.39%, ,0~20 cm 20~40 cm s
8.51%, 4.7%, s
2.3
[3]’ .
. s « b, ,  14.58pg N/g, 5a
.20~ 40cm . 1.14,1.42  1.71pg N/g, 2pg/g o
s Zptg N/gm R [16] . s
s C 2 4), 5 10
9 4~6 s 6 7 s 2
, 11 , 9 .12 1
s N N N s, 12 2~8 s
12/12, / N (11/12). 9/12). (7/12). 7/
12). (3/12). (3/12). 2/12). (11/12). (11/12), 1/12).

(0/12), 0/12). /12>, /12>, 0/12) 0/12),
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4 (pg N/g)

Table 4 Some chemical properties of soils in different ecological systems

Soil samples

2

Amino acids 1 2 3 4 5 6 7 8 9 10 11 12
Total Mean
®

® 1.05 0.28 0.88 0.34 3.30 tr tr 0.27 0.68 0.60 tr 0.51 7.91 0.66
3.19 1.46 1.09 0.44 3.95 0.99 1.75 1.01 1.27 2.04 0.61 1.20 19.0 1. 58
@ 4.24 1.74 1.97 0.78 7.25 0.99 1.75 1.28 1.95 2.64 0.61 1.71 26.91 2.24
© tr tr tr tr 0. 66 tr tr tr tr 0.67 1.07 tr 2.40  0.20
@ tr tr tr tr tr tr tr tr tr 1.94  0.64 tr 2.58 0.22

® tr tr tr tr tr tr tr tr tr tr tr tr tr tr
— — — — 0. 66 — — — — 2.61 1.71 — 4.98 0.42
© 1.87 0.30 0.23 tr 0. 45 tr tr tr 0.20 1.04 tr 0.65 5.16 0.43
L 0.31 0.21 0.28 tr 2. 39 tr 0.97 tr 0.63 0.62 tr tr 5.41  0.45
tr tr tr tr 1. 96 tr tr tr tr tr tr tr 1.96  0.16
0.43 0.43 0.41 0.32 0.86 0.15 tr 0.27 0.50 0.65 0.24 0.27 4.53 0.38
o tr tr 0.24 0.32 0.79 tr tr tr tr 0. 40 tr tr 1.93  0.16
B tr tr tr tr tr tr tr tr tr 0.71 tr tr 0.71 0.06

® tr tr tr tr tr tr tr tr tr tr tr tr — —
tr tr tr tr 0.22 tr tr 0.16 tr tr tr tr 0.38 0.03

® tr tr tr tr tr tr tr tr tr tr tr tr — —

® tr tr tr tr tr tr tr tr tr tr tr tr — —
2.61 0.94 1.34 0.64 6.67 0.15 0.97 0.43 1.75 3.24 0.24 0.92 20.08 1.67

tr tr tr tr tr tr tr tr tr tr tr tr — —

tr tr tr tr tr tr tr tr tr b tr tr — —
6.28 2.68 3.31 1.42 14.58 1.14 2.72 1.71 3.70 8.67 2.53 2.63 51.97 4.33

(D Acidic amino acid; @) Aspartic acid; ) Glutamic acid; @) Total; &) Basic amino acid; ®) Lysine; (7) Histidine;
® Arginine; © Neutral amino acid; (0 Threonine; (D Serine; (2 Proline; 03 Glycine; (9 Alanine; (@5 Valine; @0
Isoleucine; (7 Leucine; (89 Tyrosine; (9 Phenylalanine; €0 Sulfur-containing amino acid; @) Cysterine; @2 Methionine;

@) Total amounts of amino acids

, 1.58pg N/g, , 0.66pg N/g,
, 2. 24pg N/g, 51. 8%,
. 1.67ug N/g  0.42pg N/g, 38.6% 9.6%., ,
s ,0~20 cm 20~40 cm ;0~20 cm 6.28pg N /g,
20~40 cm 2.22pg N /g, , (
3.28ug N /g), 0~20 cm s
3
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