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Ecological circle way and coupling effect of fruit-grags-chicken mode
in dry highlands of the Loess Plateau
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Abstract: Because of ecological fragility and lack of water resources, traditional planting mode of grain and industrial crops
has severely affected and restricted the sustainable development of agriculture in dry highlands of the Loess Plateau. Thus
based on resource characteristics and ecological conditions of dry highlands of the Loess Plateau, a mode for sustainable ag-
ricultural development was established based on ternary planting of grain crops, industrial crops and grasses. The mode in-
volved the application of the theory of system coupling and ecological cycle along with the combination of ecological conser-
vation and efficient production. It provided the critical link for the realization of sustainable development of regional ecologi-

cal and economic co-ordination in dry highlands of the Loess Plateau. Using Qingyang City in the Central Loess Plateau as the
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study area, an ecological cycle mode of fruit-grass-chicken was designed based on the characteristics of agricultural resources
and economic development. Then the cyclic structure of the mode was configured using coupled functionality of industries in
Qingyang City. Technical specifications were put forward and the effect of coupling analyzed for Qingyang City. The results
showed that the mode output coupling production by the combination of the three subsystems of fruits, grass and chicken. The
mode improved species structure of orchard ecosystems, increased utilization rate of agricultural resources, enhanced energy
conversion and recycling of the orchard ecosystems. Compared with single orchard cultivation, per-unit-area profit increased
by 3.82 times, water use efficiency increased by 54.1%, water/soil erosion decreased by 58.82%, application rate of chemical
fertilizers/pesticides decreased by 25.24%/5.56% and utilization rate of land resources increased by 36.84%. Therefore, the
established mode had significant ecological and socio-economic benefits, with a wide range of applications and promotional
values in the Loess Plateau.

Keywords: Dry highland of the Loess Plateau; Fruit-grass-chicken system; Function coupling; Coupling effect; Ecological circle
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Table 1  Structure configuration of ecological circle mode of fruit-grass-chicken in the dry highland of the Loess Plateau

Item Tree orchard Dwarf orchard
Fruit tree spacing (m) 2.5%x4 1x2.5
Forage planting way Sowing in strip Broadcast sowing
Varieties number of mixed forage grass 1~2 2~3
Breeding density of chicken (chicken-hm ) 900~1 300 1 000~1 500
Grazing time of chicken (d) 150~160 150~160
Area proportion of fruit trees (%) 34.0 30.0
Area proportion of grass (%) 60.0 65.5
Area proportion of road and building (%) 3.0 3.0
Area proportion of drainage system (%) 1.0 1.5
2~3
2) )
, 25~50 kg, 50~100 kg
; 8) 2~3 ;
: (Malusro s s
busta Rehd.) [Malus baccata (Linn.) Borkh.]
, 9) 6 , 6~8
, 1 M26 , 10 ,
M9 M7 Mark CG 0.5~1 cm
3) 10) , )
(Trifolium
repens L.) (Dactylis glomerata L.) 11) 500 m?> 10 m*(5 mx1.5 mx
(Lolium perenne L.) (Poa pratensis L.) 2 m) 1, 4~5
4) 2 1.5m
12) , ,
5) , ,
1.77 2.18 ,
0.45~0.5: 0.5 , 501 13) , ,
2 ) )
6) , 15 000 kg-hm™ ,
30~45 kg-hm™ ) , 14) ,
, 10~30 cm ,
( ) ,
30% 30% 40% 30~40 kg-hm ™, . o
3952 kg-hm™2, 12 om 3 R-E-BESRIMERABBENN S5
7) 3, , 1 1 - -
, ; 2 , 5
) ; 3 , - -
, , 2015 3
—2017 3 ,
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Table 2 Ecological, economic and social benefits of the ecological circle mode of fruit-grass-chicken in the dry

highland of the Loess Plateau

Ecological circle mode of
fruit-grass-chicken

Clean cultivation
orchard mode

Economic
benefit

Ecological
benefit

Social benefit

Price of apple (¥kg™")
Apple yield (kg-hm™?)
Price of chicken (¥kg™")
Production value (¥-hm™)
Cost (¥-hm™)
Benefit (¥hm™)
Vegetation coverage (%)
Efficiency of water application (%)
Water and soil erosion (%)
Water conservation (%)
Soil organic matter (g-kg™")
Bacterial distribution (%)
Fungal distribution (%)
Applying quantity of chemical fertilizer (kg-hm?)
Applying quantity of pesticide (kg-hm’z)
Land resource utilization rate (%)
Output efficiency per unit area (%)
( ) Fruit quality (high quality fruit rate) (%)

Per capita income contribution rate (%)

3.43

23 477.88

20.00

176 529.10

88 015.11

88 513.99

96.50

78.00

1.40

36.50

8.17

8.20

33.30

1581.00

3 653.61

95.00

80.00

94.59

12.00

3.10

19 766.74

0.00

61276.89

42 900.00

18 376.89

62.30

35.80

3.40

21.30

9.27

7.83

50.00

1 .980.00

3856.71

60.00

55.00

89.94

5.00
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