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Economic benefit of pentad-ecological homestead patterns — A case study of
“fruit-livestock-biogas pit-water cellar-grass” pattern in Luochuan
County, Shaanxi Province

GAO Chun-Yu', BI Yu-Yun', ZHAO Shi-Ming’, LI Bao-Yu’

(1. Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Science,
Beijing 100081, China; 2. Luochuan Rural Energy Office, Shaanxi Province, Luochuan 727400, China;
3. School of Economics and Management, Beijing Forestry University, Beijing 100083, China)

Abstract This paper analyzes the economic benefits of pentad-ecological homestead pattern of “fruit-livestock-biogas pit-water
cellar-grass” in Luochuan Country, Shaanxi Province for farmer households. The results show that household average annual in-
vestment on 0.33 hm’ apple orchard of “fruit-livestock-biogas pit-water cellar-grass” pattern is 11 600 yuan, 600 yuan less than
household without the pattern. Annual net income of households with the pattern is 7 571 yuan,2 445 yuan higher than households
without the pattern, with an output-input ratio of 1. 66, 16.2% higher than no-pattern houshold. Current net financial value of
farmer households with the pattern is high as 48 600 yuan, with a return rate of 73.2% and dynamic investment recovering period
of 1.67 years. Net annual average value of farmer households with the pattern is 5 927 yuan, superior to households without the
pattern, which stands at 1 891 yuan. The pentad-ecological homestead pattern is economically beneficial and financially feasible.
Key words Pentad-ecological homestead, Fruit-livestock-biogas pits-water cellar-grass, Apple orchard, Economic benefit evalu-
ation, Farmer household
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FrifE 0.33 hm? S FE B IE M R 42
2.3 EMEREEREITERZE
YBLE (NPV) P2 0 B 75 3155 391 9 35 A1
RE I B AT R bR, HRB AR
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HApRZGHEA 1.58 o, di B8 AR 29% ; IR £
A2.02 570, 5 EBAR3T% ; REEA1.65T7
JC, BB AN 30% ,3 WAL BEAK 96% .
M MEMBETHRALSEBANLA 4%, 0.33
hm” 5 F8 4E ¥ 8¢ A 3 060 7T, Ho o, R 2548 A 878
TGP RE A 1 119 T, RASE A 919 Ju, HAM#& A
4t 144 5z,

HABBHRA BT 1A 0.33 hm’ F
HR-F-B-F-F" ARERSE, HAREK
IR #4100 J6, KA 38 A3tk 1700 757K 2 1 000
JG.1 m® Ji] ff 300 JG 78 < i J§F 5 B 2 3% 45 4 400
JC % B 700 T,

FEFRGEBRA R -F -8 -5 - 75 HEL
LA 258 12 kit , B A A4 680 Tt 4F
A 8 160 IT,

KEFRGEHRA R -F -8B -8 - 75 HEL
BAMAE = ¥E R 300 m®, AT 4 3 e /0 ol R R
Ao WMIBAE, PRI S FRE 15 kg B 2
B AR 150 J6, RS FLUE, ERBANRE TH
SRR SRR B 15 kg WAL 1 B, AR BB 75 T,

A M43 7 2 60 Tt

BRA: “R-F-B -85 -F"HEL 184K
B BA SR 20. 89 7T, EE A BAL 167 7T,
Horp  FpaEr 5 26.4% 3758 1570.3% , HEA E# B L
KRBT RGN 3.3%

3.1.2 =%

‘R-F-H-F-BE HEEE MRS
ATE R A (R KE ER) ek R s
BARMAMNE 3 A (F2),

TR R -F - - -REESP, R
RUFESE 1 AR, 7R 7 500 kg -hm ™, #4711, 06T -
kg™',0.33 hm® T RAEYA 2 650 Tt

KEWz:“R-F -0 -5 -F"ELAF, kKRG
FPAE 3 4E,rBITESE 2 4F 56 3 4F 56 4 SR, H
4354 3 000 kg - hm > .2 850 kg + hm ~* .2 700kg-
hm >, K E MK 2.6 50 kg ™',0.33 hm® KT M
W25 4351k 2 600 JT .2 470 JTAHI 2 340 JT,

=R 4R =R R AR SR b B R R 2 4R
B, mTER S HEAE 7, v A AR BE R AR 25 i # A BB
d BN, Rt

®1 “R-B-B-F-2"HEAPHEN(2003 FREH)
Tab.1 Input of “fruit-livestock-biogas pits-water cellar-grass” pattern household (2003 constant price) JG
el FIACT 5% Planing subsysten RHTEG KFTRE LN
Duration K2 ek T e RR(OE BRI Pig Cooking Capital BEA
(a) Pesticide Chemical Seed Fruit Apple (grass) Employee aubsystem  subsystem con.struction Total input
fertilizer bag seedling payment input
0 550 4 100 4 650.0
1 150 1 050 100 8 160 210 9 670.0
2 150 1 300 65 8 160 210 9 885.0
3 150 1 300 65 8 160 210 9 885.0
4 150 1300 65 8 160 210 9 885.0
5 1 000 1 000 187.5 100 8 160 210 10 657.5
6 1 000 1 000 375.0 50 8 160 135 10 720.0
7 1 000 1 000 937.5 150 8 160 135 11 382.5
8 1 000 1 000 1312.5 150 8 160 135 11 757.5
9 1 000 1 000 1687.5 150 8 160 135 12 132.5
10 1 000 1 000 1687.5 150 8 160 135 12 132.5
11 1 000 1 000 1 650.0 150 8 160 135 12 095.0
12 1 000 1000 1 650.0 150 8 160 135 12 095.0
13 1 000 1 000 1537.5 150 8 160 135 11 982.5
14 1 000 1 000 1425.0 150 8 160 135 11 870.0
15 1 300 1300 1237.5 100 8 160 135 12 232.5
16 1 300 1 300 1 050.0 100 8 160 135 12 045.0
17 1 300 1300 975.0 100 8 160 135 11 970.0
18 1 300 1300 825.0 100 8 160 135 11 820.0
41t Total 15 800 20 150 295 16 537.5 650 1 650 146 880 2 805 4 100 208 867.5
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Tab.2 Incomes of“fruit-livestock-biogas pits-water cellar-grass” pattern household (2003 constant price) JG
B 8] T R 4t Planting subsystem FETFRE B A BA 4l A
Duration a3 ¥ *5 Fm Pig Biogas cellar Total Net

(a) Subtotal Corn Soybean Apple subsystem allowance income income
0 1 200 1200.0 -3450.0
1 2 650.0 2 650.0 9 480 12 130.0 2 460.0
2 2 600.0 2 600.0 9 480 12 080.0 2195.0
3 2 470.0 2 470.0 9 480 11 950.0 2 065.0
4 2 340.0 2 340.0 9 480 11 820.0 1935.0
5 1927.5 1927.5 9 480 11 407.5 750.0
6 3 855.0 3 855.0 9 480 13 335.0 2615.0
7 9 637.5 9 637.5 9 480 19 117.5 7735.0
8 13 492.5 13 492.5 9 480 22 972.5 11 215.0
9 17 347.5 17 347.5 9 480 26 827.5 14 695.0
10 17 347.5 17 347.5 9 480 26 827.5 14 695.0
11 16 962.0 16 962.0 9 480 26 442.0 14 347.0
12 16 962.0 16 962.0 9 480 26 442.0 14 347.0
13 15 805.5 15 805.5 9 480 25 285.5 13 303.0
14 14 649.0 14 649.0 9 480 24 129.0 12 259.0
15 11 352.0 11 352.0 9 480 20 832.0 8599.5
16 9 632.0 9 632.0 9 480 19 112.0 7 067.0
17 7735.0 7735.0 9 480 17 215.0 5245.0
18 6 545.0 6 545.0 9 480 16 025.0 4205.0
it 173 310.0 2 650.0 7 410.0 163 250.0 170 640 1 200 345 150.0 136 282.5

SR ERNE S FHEER (MEANHE
WE, REMWE) , R0 14 £, B FHEH
B, “R-F-H-8-F2"HEX PR EF
HRARATK 67.5% ,0.33 hm® R 14 FEFER U &
A0 t, HmRETET4.3 t, FERFHRTYH
WAk 290 2. 06 JG- kg ™' (Bl AR B SE SR R
0.067C-kg™'); BRI R RFEH N 32.5% , H
20% 4% 0.4 5t- kg 'it,12.5% 3% 0.2 jT- kg ', it
BB 0.33 hm® 5 FE 78 8 A Ay A 9 (18
) B R 17.33 J16, E IR 9 628 i,

FEWE:R-F-B-F-FELSEFR
W12 3% 43K 85 ~ 90 kg, # M 8.9 Jt- kg™
HE,FE LAY 79 5,12 kB AE B A
9 4807, IR BLAT- 34 & L AE WA 110 JT,12 3%
WA A 1 320 T,

BRGNS 8 0T E Z M 1200 T,

EARFERRIMEM R E, R -F -1 -
- BV R 18 4 BB 20.89 TG, AR EA
1.16 TG, R B AR 34.52 0, ¥ A
1.2 0, RGE 4t A K 13.63 Jon, S ¥4t A
757100, R H b R 1.66,

3.1.3 WM&EEH

WREAL () AKX 2) . A2XG)HER/RS
0.33hm’“H -F - - -H" HAMGHE
(NPV)H3 4.86 J5 70, UK 25 % (IRR) 3} 73.2% ,
BHEEWHI(P) R 1.67 . N EITFMERE,
“HR-F - -E - B ARSI TR IR
R R TSR (10% ) A H LA, 3
“R-F-B-F-7"HAR-IEFHERLT,
W45 ERIATRIE .
3.2 FEAPEFHENHT
3.2.1 EXBEREBERZERSR

ERXWETRE R OEMETRENFEE
FHG,

HEH A 0.33 hm®> 2R 15 FBANS5. 187
Jo, R 25 A 1.66 o6, fLIEFE A 2. 16 7 G,
RREAL1.23 FL,3 WA HBEARIT. 7%,
HAh BABEANLE 3,

FEA A 38 R W) i 8% 1700 oo, B
Frsk % 1000 JT, 5% 8 700 JT,

FHRA BRI UEFEE R 12 ki, 8
SLHE A B2 680 JT, AE ¥ HEA 8 160 TG,
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Tab.3 The input of non-pattern farmer hosuehold ( 2003 constant price) JC
FhHEF R4 Planting subsystem FER A
A [a] o R SR E BT KETRE FHTRA Capital BEA
Duration 2 T Cooking Pig Total
(& bosivige | Chemical S Fruit  Apple (grass) Employee ubsystem syt construction gt
fertilizer bag seedling payment input

0 550 1700 2 250.0
1 150 1365 100 525 8 160 10 300.0
2 150 1 690 65 525 8 160 10 590.0
3 150 1 690 65 525 8 160 10 590.0
4 150 1 690 65 525 8 160 10 590.0
5 1375 1300 187.5 100 525 8 160 11 647.5
6 1375 1300 375.0 10 450 8 160 11 670.0
7 1375 1300 1125.0 30 450 8 160 12 440.0
8 1375 1300 1687.5 30 450 8 160 13 002.5
9 1375 1300 1687.5 30 450 8 160 13 002.5
10 1375 1300 1575.0 30 450 8 160 12 890.0
11 1375 1300 1 500.0 30 450 8 160 12 815.0
12 1375 1300 1350.0 30 450 8 160 12 665.0
13 1675 1 600 1125.0 30 450 8 160 13 040.0
14 1675 1 600 937.5 30 450 8 160 12 852.5
15 1675 1 600 750.0 20 450 8 160 12 655.0
41t Total 16 625 21 635 295 12 300.0 650 270 7125 122 400 1700 183 000.0

KEFRERAN S £, FEXA P BEFE
15 kg WAL 7 W, B HE 75 JT, SE WY 525 JUs NS
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B4R 2 o kg T BRIKIR R Ry 42% , Hop

30% % 0.4 Jo- kg 'it, 4 12% #% 0.2 J5- kg it
HE LA REN 0.33 hm® FREAMEAY (15 4£) P 5
WA 11.77 T3 g8, B 7 846 T,

W 5R-F -8 -5 - HE M
[F],12 kR F A A 1 320 g,

A g EME, FEXF 5 FRHRAY
18.30 7T, AE W H A 1.22 Ft; RS A AR
25.9975 It , S A 1.73 i o, BG4l A 7. 69
T Tt AE A A 5 126 TG, R R 1. 42,
33 "R-B-B-ZE-FE"BEXAP5EEKXPH

Lk 4 47

AW :“R -F -8 -%-F" AREREK
HIEE AR A H 1. 16 576, FE P I EH A
AN 1.22 776, BT & a4 600 J6, 78
‘R-BF-B-E-HAREEKLRZ%F,0.33
hm® SR REFEHHE A 3 060 75, LB R FAEHHEA
345250k 392 Ju, H , RAMLEHEA 1997 Jt, Ik
e K 553 T,

ERFEXNIL-ATFR-F-H-F -8
A =R ol bt PR R, A ANE K T R 1 4w, H 2R I
P SRRl @ SR B 50% ~ 60% 12 5 2] 60%
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Tab.4 The income of non-pattern farmer household ( 2003 constant price) JC
Fif [8] T T R 4t Planting subsystem FETRGR M g A
Duration( a) 41t Subtotal X Corn K & Soybean 3EH Apple Pig subsystem Total income Net income
0 -2250.0
1 2 650 2 650 9 480 12 130 1830.0
2 2 600 2 600 9 480 12 080 1490.0
3 2 470 2 470 9 480 11 950 1360.0
4 2 340 2 340 9 480 11 820 1230.0
5 1675 1675 9 480 11 155 -492.5
6 3350 3350 9 480 12 830 1160.0
7 10 050 10 050 9 480 19 530 7 090.0
8 15 075 15 075 9 480 24 555 11 552.5
9 15 075 15 075 9 480 24 555 11 552.5
10 14 070 14 070 9 480 23 550 10 660.0
11 13 400 13 400 9 480 22 880 10 065.0
12 12 060 12 060 9 480 21 540 8 875.0
13 8 700 8 700 9 480 18 180 5140.0
14 8 375 8 375 9 480 17 855 5002.5
15 5 800 5 800 9 480 15 280 2625.0
41t Total 117 690 2 650 7 410 107 630 142 200 259 890 76 890.0

kg, BN 12% ;E R MR & 4 136 kg, LIEK
PN T 981 kg, H 0 31% .

FhAE R 25 Lb 55 - 8 VB A R R S Ak 2> T
FERAEA 25 B A T EL 3R T SR R SRR AR S
Hrtg, HEEMKEFHIA 9 628 J0, L IEH
KL 1782 0 ,INT 23% .

KEFRGEST:1 08 m® B, FE-EBA
300 m’, AT 2 15 kg WAL 5 M, FBR 1B <t 4 B
L ERN AT 320 TESL

ARG MBS AR EE X REEHRA
1.92 e, B ail A7 57150, 433l HhIERE = P
BN 1 849 I .2 445 JT, A B K 10.7% F147.7% .
“R-B-B-FH-F"EXREH KL 1.66,
EEXRGE KA 142, 5 E LEHE® 16.9%

Wb 45 %oF B 4 A < BRI g 1 R R O — B,
RS IE TR AT LR, “R-F -8
- -FARELEKX K NPV R4.8677 70, ER L
FR3.07 Tot; &/ E, MR N 10% .15 4551 B
FELPBERECH 7.606,18 F11 H & WEREH
8.20, RIEAX(HIHHEBH“R-F -8 -5 -
A RERNXESIEN 5 927 5t , EEX P F
Y E N 4 036 gL, AIALLEHEZ 1 891 L, &
46.8% , M, “R-F -8 -& - F"HEEEK
P25 R as B B AR TR P,

4 INg

AXU“R-FB-B-F-F HEEELXP

ARG, SR W BUAE A8 % RSO | N R i 25 R

EMESIER #ATTR-F-HB-F5-F"HEE
B 2 B 8045 PR A, IF DUAERR K P X Lk, AT
TR BARL 0T, ST

B P &5 B, Ko NPV g 4.86 1 t,
IRR }373.2% ,it K P4 &M R (10% ) , sh A5 #
BE R 1. 67 4,

BRFREMBIA, BETA TR ERZH,
HRT EF, #1008 m® WIS MAESS
RS H 320 T4 ,0.33 hm® SREES T 4k 24
FERERE A 553 T [RIRT, B RE T &, HX P4
SER TR 6 125 kg, HhAERE N 10 658 kg, 4RI
=& 4 136 kg, FLAER K P 1 m 981 kg,

AP BanES TFTEEKP, RASF
Y IE 7 A X o AT T X PR, S SRR,
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