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1
Table 1 The sampling plot general situation of different vegetation types
Vegetation Sam pling Altitude Gradient Landform Soil Coverage  Growing
types plot (m) types (%) time (a)
R. pseudoacacia Siyaox lan 1335 28 Upper slope Loess soil 35 26
huihuita
C. korshinskii Siyaox ian 1292 16~ 25 Middle slope Loess soil 65 27
paoniuw a
H. rhamnoides Siyaox ian 1234 20 Hill Loess soil 60 6
huihuita
Shrub Old forest ditch 1 265 28 Bottom slope Loess soil 60 24
S. wviciifolia Old forest ditch 1175 26~ 30 Middle slope Loess soil 25 24
Artemisia Siyaox ian 1370 15 Hill Loess soil 50 1
capillaris huangjie girder
+ + Shiyaox- 1285 27 Middle slope Loess soil 67 1
A. capillaris+ A. gi- ianzhongju mountain back
raldii+ Stip a bungeana
- A gi- Shiyaox= 1290 37 Hill Loess soil 65 I
raldii- S. przewalskyi  ianzhongju mountain back
+ - Shiyaoxian 1 235 27 Hill Rock ballast 55 1
A. gmelinii+ A. giraldii  down slope soil
- Bothriochloa ischae
mum
- A. giral- Washuta rock 1210 24 Bottom hill Rock ballast 55 1
dii - B. ischaemum soil
+ - Rot stone gulf 1270 3¢ Bottom hill Loess soil 75 1
A. giraldii+ A. gmeli-
nii— B. ischaemum
- Big fanjia ditch 1270 25~ 30 Hill pass Loess soil 40 1
A. gmelinii— B. isch
aemum
+ - Big fanjia ditch 1140 27~ 3% Hill Loess soil 85 1
A. giraldii+ A. gme
linii — S. przewalskyi
- - Bent ditch 1120 26~ 33 M iddle Loess soil 85 1

A. giraldii - S.
przewalskyi — Selagi-

nella sinensis

hill

4 mx4 m,
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( Cotoneaster acutif olius) (Rosa xanthina ) ( C. arborescens)
(Spiraea pubescens ), 4mx4 m, 4 , ,
, 1 m’
4 4 mx4m , 4
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Table 2 N and P,Os content of different vegetation types

N P, 05
Vegetation T ypes (%) (%)
T ruck 0. 060 0. 034
Twig 0.174 0.237
R. p seudoacacia
Leaves 0. 209 0. 288
Herbage layer 0. 136 0.222
T ruck 0.132 0.119
Twig 0.233 0. 246
C. korshinskii
Leaves 0.292 0.337
Herbage layer 0. 154 0.226
T ruck 0.071 0.071
Twig 0. 163 0.296
H . rhamnoides
Leaves 0.277 0.321
Herbage layer 0.174 0. 298
T ruck 0. 058 0. 052
Twig 0. 108 0.131
S.viciif olia
Leaves 0.244 0.248
Herbage layer 0.163 0.261
T ruck 0.047 0. 065
Twig 0. 105 0. 144
Leaves 0.182 0.184
Herbage layer 0. 106 0.163
Herbage average - 0.112 0.228
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3
Table 3 N and P, 0Os accumulated amount and distribution of different vegetation types

Biomass N P»0s
Vegetation Types (t/km?2) (t/km?) (/km?)
Vegetation 9 400. 680 6.320 4.513

T ruck 8779.975 5.259 2.947

R. pseudoacacia Twig 36. 839 0. 064 0. 087
Leaves 277.998 0.582 0. 801

Herbage layer 305. 868 0.415 0. 678

Vegetation 486. 183 0. 749 0. 809

T ruck 307.977 0. 406 0.367

C. kor shinskii Twig 36.993 0. 086 0. 091
Leaves 28. 446 0. 083 0. 096

Herbage layer 112.767 0.173 0.255

Vegetation 944.718 0.769 0. 848

T ruck 867. 090 0.614 0.612

H.rhamnoides Twig 8.363 0.014 0.025
Leaves 20. 025 0. 055 0. 064

Herbage layer 49. 240 0. 086 0. 147

Vegetation 528.301 0. 609 0. 696

T ruck 286. 760 0. 168 0. 149

S. viciifolia Twig 53.831 0. 058 0.070
Leaves 96. 035 0.235 0.238

Herbage layer 91. 675 0. 149 0.239

Vegetation 1129.503 0.798 1.015

T ruck 855.614 0.402 0.555

Shrub Twig 77.938 0. 082 0.112
Leaves 140. 161 0.255 0.258

Herbage layer 55.790 0. 059 0. 091

Herbage average 220.570 0.245 0.484

4
Table 4 Tree, shrub, herb vegetation aboveground biomass and

nutrient accumulated amount

12 2 N 8 7 N PZOS N PzOs
5.4 ; Vegetation types Biomass (t/ km?) (t/km?)
3.5, 3.0 (t/km?)
- P20s 1.8 Tree vegetation 9 400. 680 6.320 4.513
2.3 TRMAMAEE b xR A E
%L{ﬁ\ 9315%5%45_\:% Shrub vegetation 772.175 0.731 0. 842

Herbage vegetation 220. 570 0.245 0. 484
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[9] [10~ 12]

[13]

17 4

5
Table 5 N and P, Os cyding rates of different vegetation types

Storage amount Absorbed amount Returned amount Recycling

per year per year per year velocity

Vegetation types
N P,0s N P»0s5 N P, 05 N P»0s5

(kg/ km?) (kg/ km?) (kg/ km?) (kg/ km?2) (kg/ km?) (kg/km?)

R. pseudoacacia 266.0 200.0 1263.0 1679.0 997.0 1479.0 0. 789 0. 881
C. korshinskii 101. 0 105. 0 357.0 456.0 256.0 351.0 0.717 0.770
H. rhamnoides 116.0 127.0 257.0 338.0 141.0 211.0 0. 549 0. 624
S.viciif olia 65.0 76.0 449.0 553.0 384.0 477.0 0. 855 0. 862
Shrub 99. 0 135.0 413.0 484.0 314.0 349.0 0. 760 0.721
Herbage average 0 0 44.6 484. 1 244.6 484. 1 1. 000 1. 000
.4 9 ( 6),
180. 0% , 80. 2%
242. 3%, 266.6%;
50. 6%, 5. 4%,
) ,
263.9%, 11. 8% 326.2%, 28.3%;
6.3%, 25. 8% 16.2%, 24. 2%

2.4 RE) MR AR M b3 R BN TR AE

2003 500 mm, NOs" - N 0.470 0 mg/ kg, NH4" = N
0. 746 9 mg/ kg, P2 Os 1.069 4 mg/kg; 6; [ 14]
) C 7
; C 7,
) Ll )

, 17.4%,,
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Table 6 N and P,Os cyding rates of tree, shrub, herb vegetation aboveground
Storage amount Absorbed amount Returned am ount Recycling
per year per year per year velocity
Vegetation types
N P,Os N P,0s5 N P,0Os N P,0s5
(kg/km2)  (kg/km2)  (kg/km2)  (kg/km2)  (kg/km2)  (kg/km?)
T ree 266.0 200.0 1263.0 1679.0 997.0 1479.0 0.789 0. 881
Shrub 95.0 111.0 369.0 458.0 274.0 347.0 0.742 0.758
Herbage 0 0 215.0 484.0 245.0 484.0 1. 000 1. 000
7
Table 7 Nutrient cycling and balance characteristics of different vegetation types
Input Output
(kg/km? * a) (kg/km? * a) Profit and
Vegetation Nutrient Total Total loss amount
types Leaves and Rain of ayear
herb age Runoff Sedim ent Growth (ke/ km?)
N 997.5 607.5 1605.0 6.0 3.0 1263.0 1272.0 333.0
Tree P,0s5 1479.0 534.0 2013.0 0 1.5 1678.5 1680.0 333.0
N 274.5 607.5 882.0 3.0 1.5 369.0 373.5 508.5
Shrub
P>0s5 346.5 534.0 880.5 0 0 457.5 457.5 423.0
N 244.5 607.5 852.0 3.0 7.5 244.5 255.0 597.0
Herbage
P»0s5 484.5 534.0 1018.5 0 3.0 484.5 487.5 531.0
52.7%:; 25.5%, 27.0%
3
, 0.789, 0.742, 1.000; P2 0s
0. 881, 0. 758, 1. 000 333. 0 kg/km?, 508. 5
kg/km?, 597. 0 kg/ km?; P2 Os 333. 0 kg/ km?, 423.0 kg/km?, 531.0
kg/km® ,
1263,369 245 kg/km’;P20s 1 679, 458 484 kg/ km’;
997,274 245 kg/km’; P05 1479,347 484 kg/km’; 266,95 0kg/ km*; P2 0s
200, 111 0 kg/km®

B )

[15]

[ 16]
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Characteristics of nutrient cycling of different vegetation types in the
Zhifanggou Watershed on the Loess Hilly Region
ZHAO Hurbing', LIU Guo-bin"?, HOU Xilu"’
(1. College of Resources and Environment, Northwest Agriculture and Forest University,

Yangling 712100, China; 2. Institute of Soil and Water Conservation, CAS, Yangling 712100, China)
Abstract: T he Zhifanggou watershed in A nsai county is an example of a Loess Hilly Region and the characteris
tics of nutrient cycling and balance of 1tree, 4 shrub, and 9 herbage vegetation types have been systematically
studied during a period of vegetation stabilization and rehabilitation. The results showed that nutrient content
of leaves was higher than that in newshoots of wattle trees which was higher than that in limbs and trunks. The
accumulated biomass, N and P20s of tree vegetation was higher than that of shrubs, which was higher than
that of herbage vegetation. The speed of N recycling of tree vegetation was 0. 789, while that of shrub and
herbage vegetation was 0. 742 and 1. 000, respectively. The speed of P20s recycling of tree vegetation was
0.881, while shrub and herbage vegetation was 0. 758 and 1. 000, respectively. The amounts of N surplus of
tree, shrub and herbage vegetation were 333.0, 508.5 and 597. 0 kg/ (km” * a) respectively. T he P20s surplus
es of tree shrub and herbage vegetation were 333.0, 423.0, and 531.0 kg/ (km2 * a), respectively.

Key words: Loess hilly region; small watershed; tree; shrub; herbage vegetation; nutrient cycling and balance



