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Nutrient equilibr ium and distr ibution along soil profile of
three legumes on highland L oess Plateau
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2 College of U rban and Enviorment Sciences, Shanxi Nomal U niversity, L infen 041004, Ching;
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Abstract In order to understand the short-tem impact of legumeson il nutrient condition, three typesof legunes Astragelus
adsurgens (A) , M edicago sativa (B) and Lespedeza dawrica (C) were seeded at different densities either alone or mixed, and
the distribution and equilibrium of @il organicmatter (SOM ), total nitrogen (SIN) and total phophorus (STP) were qualitative-
ly and quantitatively analyzed along il profile and treament types SOM and SIN of all treaments exhibit an S-shaped curve
within 2 m depth il profilewhile STP followvs a parabolic curve N fixation ability of the three legumes seeded alone mproves
with increasing seeding density, and the Apparent B iological Nitrogen Fixation (ABNF) of M. sativa is507. 5 kg tm"* —the
highest for the monoculture treament After a year of grovth, A adsurgens SOM averagely increases by 3 51%. Average STP
output ratiosof A adsurgens andM. sativa are 43 14% and 40 24%, significantly higher than that of L. dawurica (23 74%) ,
and those of mixure of A adsurgensandL. dawurica, mixture of M. sativa andL. dawrica, andmixtureof A adsurgens, M. sa-
tiva and L. dawrica are 20 73%, 26 33% and 25 83% regectively. All the three legumes significantly enhance SOM. Though
A adsurgens andM. sativa conaume much more SIN and STP than L. dawrica, they have a stronger nitrogen fixation ability.
Utilization of il reourcesby mixed legume community can be optimized by gopropriate seeding density due o increased competi-
tion and gmbiosis anong the different Peciesof the cammunity,

Key words Highland Loess Plateau, legume, Seedingmode, Seeding density, Nutrient distribution along il profile, Nutrient
equilibrium
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Tah 1 Soil nutrients of experimental site

H
il layer (am) TotalN (g kg')  Total P (g kg'') Organicmatter (g kg'*)  Available P (mg kg'!) 0 01 mol L 'pl cCl, (1 1)
0 30 1010 04 0 730 01 14 40 +0, 41 5 85+0Q 62 7.57+0 07
30 60 070+0 05 0 610 01 9100 63 2 65+0 25 7.63+0 09
60 100 0 570 04 0 52+0 02 9100 47 2 12+0 20 7.62+0 02
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Fig 1 Soil organic matter (SOM) distribution along il 1 61%.
profile under different seedingmodeswith low (a)
mediun (b) and high (c) seeding densities ’
A Astragelus adsurgens Pall; B M edicago sativa L. ; ! 7
C L espedeza dawurica Schind The same below. 25%[17]
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Tah 2 Accumulation and consumption of il organic matter (SOM) with three legumes seeded alone or mixed in different densities

Treament
Density
Item ( -2 A B C AB AC BC ABC CK
75 235 18a(b) 231 64c(b) 230 38c(b) 233 53b(b) 231 56¢c(b) 234 62ab(b) 235 14a(b) 230 14

Total SOM 225 240 19a(a) 234 98d(a) 235 20d(a) 233 29e(b) 231 79f(b) 236 74c(ab) 238 37b(a) -

(t m~2) 67. 5 239 30ab(a) 234 91c(a) 236 32c(a) 238 61b(a) 235 95c(a) 237 84b(a) 240 55a(a) -
75 5039 1495 242 3388 1422 4 477 5 000 0

Net incrament 225 10 043 4 840 5 058 3 146 1651 6 595 8 228 0
(kg m~ 2) 67. 5 9153 4772 6 181 8 470 5 808 7 701 10 406 0
75 218 0. 65 011 147 0 62 195 2 18 0

Increment 225 4 36 2 10 220 137 Q72 2 87 3 58 0
percent (%) 67.5 3 98 207 2 69 3 68 2 52 335 4 52 0
75 7. 98bc(c) 15 35a(b) 2 41d(c) 11 92ab(b) 5 07cd(c) 10 30ab(b) 12 35ab(b) 0

Over ground part dry 225 16 44ab(b) 20 63a(a) 5 27¢c(b) 19 00a(a) 10 09b(b) 21 80a(a) 15 72ab(ab) 0
matter(t hm~2) 67. 5 21 O5a(a) 21 53a(a) 7. 01b(a) 20 72a(a) 16 89ab(a) 22 1la(a) 21 06a(a) 0
P =0 05 , P =0 05 )

Different lettersoutside parenthesesmean significant difference at P =0. 05 anong one rov data, and those in parenthesesmean significant difference
at P =0 05 anong one column data The same below.
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il profile under different seeding modeswith lov (a) ,
medium (b) and high (c) seeding densities 501
(P =0 05)
100 |-
L ; ¢
,ABC AC BC ,AB 130
, 3 200 -
200 kg hm™? , —e—CK —= A —&—B
300 400 kg hm™?, —%— ¢ —x— AB —e— AC
, 71 1 —+— BC ABC
kg hm™?;
3 (a) (b) €]

Fig 3 il total phogphorus (STP) distribution along
(P<Q 05), ) il profile under different seeding modeswith lov (a) ,
3 (74 3 218 7 kg medium (b) and high (c) seeding densities
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Tah 3 Accumulation and consamption of il otal nitrogen (SIN) with three legumes seeded alone or mixed in different densities

Treament
Density
ftem (-2 A B C AB AC BC ABC CK
75 16 903 4b 16 722 2b 17 154 1a 16964 2b 17 067. 1ab 17 073 1lab 17 141 6ab 17 157. 8

Total accumulation 225 16 915 8b 16 782 7b 17 121 5a 16 867. 4b 17 102 1ab 16 916 4ab 17 136 Oab -
(kg hm~2) 67. 5 16 867. 4b 16 976. 3b 17228 9a 16964 2b 16 879 5ab 16 916 4ab 16 789 Oab -
75 254. 4b(b) 435 6a(a) 3 7f(b) 193 6¢(b) 90. 8d(b) 84 7d(b) 16 2f(c) 0

Total conaumption 22 5 242 0c(b) 375 la(b) 36 3e(a) 290. 4b(a) 55 7e(c) 241 4c(a) 229, 9c(b) 0
(kg m~ 2) 67. 5 290 4b(a) 181 5d(c) - 71 le(c) 193 6d(b) 278 3c(a) 241 4b(a) 368 8a(a) 0
75 262 5d(c) 491 2a(b) 74. 3f(c) 382 6b(c) 165 9e(c) 329 2c(b) 396 1b(c) 0

Over ground 225 540. 9b(b) 660. 3a(a) 162 3d(b) 575 2b(b) 329 9c(b) 697. 4a(a) 503 9b(b) 0
output (kg m~2) 67. 5 692 7ab(a) 689 Oab(a) 218 7c(a) 663 6ab(a) 552 7b(a) 707. 6a(a) 675 3ab(a) 0
75 8 1f(c) 55 6e(c) 70 6e(c) 189 0Oc(c) 110 2d(b) 244, 5b(b) 379 9a(b) 0

ABNF 225 298 9b(b) 285 2b(b) 126 0d(b) 284 8b(b) 239 1c(a) 456 Oa(a) 274 Obc(a) 0

(kg hm~ 2) 67. 5 402 3b(a) 507. 5a(a) 289 8c(a) 470. 0a(a) 274. 4c(a) 466 3a(a) 306 5c(c) 0

4 3
Tah 4 Accunulation and conamption of il total phophorus of three legumes seeded alone or mixed in different densities

Treament

Density

Itam ( - m?) A B c AB AC BC ABC cK

75 14347 2(a) 14318 6(a) 14354 4(a) 14302 2(a) 14315 3(a) 14285 5(a) 14278 0(a) 14380 8
Total accumulation 225 14 309 7(ab) 14 217. 4(ab) 14 321 6(a) 14 241 7(a) 14 278 0(ab) 14 181 2(ab) 14 217 5(ab) -

(kg hm~2) 67.5 14 205 4(b) 14 144 9(b) 14181 2(b) 14 108 6(b) 14 205 4(b) 14 120 7(b) 14 132 8(b) -
7.5 33 5d(c) 62 1c(b) 26 3d(c) 78 6b(c) 65 5c¢(c) 95 3a(c) 102 8a(c) 0

Conaumption 225 71 le(b) 163 3b(a) 59 le(b) 139 1c(b) 102 8d(b) 199 6a(b) 163 3b(b) 0
(kg hm~2) 67. 5 175 3b(a) 235 8b(a) 199 5b(a) 272 2a(a) 176 4b(a) 260 la(a) 248 0Oa(a) 0
75 17. 6d(c) 39 9a(b) 8 0f(b) 30 5b(b) 11 6e(c) 27. 1c(b) 31 7b(c) 0

Over ground 225 36 2b(b) 53 6a(a) 17. 4d(ab) 54 3a(a) 23 3c(b) 56 8a(a) 40 5b(b) 0
output (kg hm~?2) 67. 5 46 3b(a) 56. 0a(a) 23 4d(a) 53 4a(a) 38 3c(a) 57 5a(a) 54 2a(a) 0
75 52 54 64. 23 30 41 38 85 17. 74 28 47 30 87 0

Output ratio 225 50 91 32 82 29 44 39 06 22 69 28 47 24, 82 0
(%) 67. 5 26 80 2375 11 73 19 63 21 85 22 12 21 86 0
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