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Abstract

To explore the efficiency of high-efficiency agriculture in the suburbs of Xi’an City, the paper ana-
lyzed the economic, social and ecological benefits of grape industry and the vegetable industry,
taking the wheat and corn as a reference. The results showed that the net profit per unit area,
cost-profit rate and economic output-to-output ratio of grapes and vegetable industry were all
higher than those of crops. The vegetable industry can also effectively absorb rural labor and
promote employment. The positive ecological benefits of the grape industry are better than that of
wheat-corn, but the amount of fertilizer applied exceeds the crop demand which has caused more
serious environmental pollution than that of wheat-corn. The ecological benefits of vegeta-
ble-based facilities are lower than that of wheat-corn. In conclusion, high-efficiency agriculture in
outskirts Xi’an has high economic and social benefits, but excessive use of chemical fertilizer limits
the ecological benefits.
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1. 5|8

BN thar . ERGE RGN R BB, S GO AR L AR
(b 2 o PR 1992 4 55 BEMiAR €& T A w7 P i ORI R PR E ) kS, i T i e vt 3 ARl o
RAB XA PSR« N G5 R R 2 ) G5 4 28 20 3 i ) AR I st s, AR RSB TT (S ER 2 R
ARSAR 7 iy ARRAOL BT R, AEAE R A B 20 G BANAEL,  (H 230 X T 4 23 0 A A UK X IR 85
PSR A DX, BRI, T AR M ARSI X A A SR T 1)

BEE 2 ERRRE, PRSI O R S B e R N, PR A
WA AKAE RN S ARG BOR BRS80S 40 R P -3 SR DR b A 7 -
PRI I A AR IR AR RO (A R o ASCIRIE R . (PR giih4E 4 2016)  [11A1 (4
IR A7 it A WA 2 BORH S 20160 [2]A9 8 T4 » 383 6] 75 2 38508 DR8] 467 b AT Jt s S 7 Ml R 22 35
Mo AR BEAT LU AR, £ 70 W PP 17 0 22 30 X e 5 b K i

2. BUREkiE
2.1. HEHIE

WET 2016 4 7 H, fEBRTI A TH LTS B IX AT (R A 108°22'% 108°46', L4 33°46'% 34°16' 2 [H]).
o X2 h E R A A A R — . RIS E X R A R AR, R AR R, EE
BLLOMHAEEL RTHEL BB ORMEL 9 MEREL EFABBENUEI 3~4 M, BAREEPLER 10~15
PR RS, SR R B, SESRECE AR 3 280 4. AN SRR T A B R A P A SRR H N A R
FEAR R HE

2.2. Gt EIE

INFE-TOK L WS M BRSOk BT (P GRS 20160 [11R1 (4B AR 7= 5 A U
RN Y% 2016)  [2].
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3. BRI SRS ITN

P (LW EHESE 2016)  [1]150, HAET, 7520 X i & MAE I ARE 9.50 i, 7 EIS 12.67
JImgs g SR 13.95 54N, FMETARA 26.64 TIH, i/ "5 140.38 Jill, FEFE . #HIR,
VELLAT . B . DL—ERE /N -FOR IR S I8, SR U & = AR it gk s I AR, 6 7h 223k
S IX R AL PN 45 AR RAE S G BT WA
3.1. EFHBERITMN

55 B W S e AN s e A TR K AT AV | = Bt R N o - o (ST S AT PVl [ L =1 k4
MREME R RE I T AR EDD: /N2 - K I S TR R R F 58, TR0 6 R AL e i 1) S Ao T R
AR BOARTE 2 &G 5t s, R E AR 7 Bk e AL TR E1EY)

AR HHE 175 2 IR0 X 3] ) AP ATt i S P b R RS R A0 450, 7860 2 R A It i S 5 B3 1 L 23 9 O 7.80
& T3 76 39.77 ACT3 70 A5 R A % R BE It g S PRI B M A R /N 22 - oK, U 4] 28] AN 380 it i 3 43 i) L
RPN 22 - R K30 2 A& 6.17 A0 35.03 AZTTHI B, 7370 3R BRI 4.54 42701 20.99 1475, i
% W SR A RNE RIS 1, S5 it 2, Wb mran, el 45 Rk e BT TR
TAEY, AR T AR BRI BORTAR ML 3G 2

3.2. LW IEMN
M2 s AR AR P BB T RS AL 2 P A B . B IR AN A 25 B0 SR AL BE . T 1 HR 5
P H PR AR 28 BRI 2308

3.2.1. RARFSEEH

PR, HEFIE AL, 2 AN STE IR N EGE 2), SPYIRRE R 4.24 i, MR U 23R AR X
DU R RS EAT A 55, 2016 4F 7 22300 X LUPAE A & Bl R ML )55 3 1297 4.48 Ti N, i
Ut, MR FIEAR R T PO TR X 4.48 J3 N 8, 5 BTG 2 T AR R R S AN 15,778.00
JCTHE, NIENE AL & N 7.07 1270 M4k, BT HIEFREERITZEY, 657 R B KR Z A0
FE T AT AR, MRINEE, 7 2 X 2 PR A R DA Ik e SRR L 55 B S22 2908 98.00
TN/, %R 80.00 7o/ RTHE[1], I & B B 2 it (0 AL 2 ol A B 99 7840.00 /3 70/4F

Table 1. Comparison of economic benefit between grape, vegetable and wheat-corn planting

= 1. B, ®ERRSNE-ERMELFREER

=t %] it % 2% N TR
HALTHAR A (T ) 8277.81 14,927.89 1778.52
B THAR R (T ) 4782.29 7935.16 -224.19
A2 (%) 136.81 113.47 -11.19
O vl 237 2.13 0.92

Table 2. Comparison of absorbing rural labor force between grape, vegetable and wheat-corn planting

2. BE. WRHRRSNE-TRMERARMFEN LR

Tk & WBEE INE-T K
W ol B K558 /1 FALL 2 N/ PR N Wt g e A T 116.19 KA HTL 15 K/m, FEFovE
SR AR 2 N L/ 4 10.32 3.60 VR
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WRAE (P Gt aE5E 20160 [1], VU220 IX AN Wit =2 M PR A 1.91 B/, (4
[ % 72 i AR UL 2 ERH G 20160 [2]H0 Yt gk = i) B g FH AL 0 51y 60.83 N T/mr, WA Witk =
KA ZBE L1350 116.19 R/ B — AWt i S RN — AN K BE 5730 it 5, WG 22 30 IX e 7
BN K IAT7 3 717 13.95 T3 N #4822 R JE RIS 4EIRON 15,778.00 JeiH5L, U AiE 14
SIWE N 22.01 {476 3). (B G RA R ZERHL g% 20160 [2] R0t i S f e T8 3.60 A
L/, DU 78 2 3T DX 5 it i SR R PR RASE , T 4 1t % S 5 4 ] DA e Ak S B A R g L 55 B 22 20
95.90 /3 NL/AE, #5JE LA 80.00 o/ RiH5, Bk =2 4 (i itk st (B 294 7672.00 J3 70/
.,

3.2.2. ¥FLFEANRRm

SR /N - KA B, IR 6 4 ANt B2 P DA P B — AR X e BN ROUSON , RE E S
BNERAHKISN S T, AMOERT “REsF2 N7 M “wsp)LE” , I HRME TS TR T 24
TEIG SR LSy, DAtk ke NAETEI R R R T 2B B o) RS S R O B

P, HEAE S BRI 4.24 B, WitE S AR SE AR 1 AN 57 3 ol gk AT
fEE, KA (FEZTRIHES 2016) [1LH ST FRE 29.98%, HA/DFEJLE 16.33%, ZFEAOD
13.65%, HULAT A, SFE/AN - KA, R & Rk o] LB 7316 44 B 57 JLE A 6115 B &
N B B SRR T DLIBE G 22,780 44 BE~F )LE AT 19,041 FHF# A

3.2.3. Hipit oW

1) DR BTG 22 T 5 5 AR 5 4 (1

B et BRI BC B A BORBHE A RO BREFEAR B AR RS2, A5 74 2 T RS 0 R 1)
B P HE R KRR SR e “ 1 T T WO S AR 7 B3Z A5 ST 78 22 17 B SR AR 7 (k80 N I s 46
I THE AR -

2) Ltk g

7, AR S A B AR AT, BT B R, SR M T = AR R ERT
i ek, AL A B, Jr, RN T AR & AR L BE 7T AR #2752
G771, A RO NFA A Bl TN

3) feit Bt A R

e AR T DL AR BE AR 2 R A e AE A0l ERIBIHT, (BRI A A o e BRI AN
WAL TR BRAL. RGFA R AL, T HAESh TR SR AIN TEIE G R R A
P S AR B LA A sl AR IR G AR AT ML IR R 2 — BB T i ok, (it 7 BB iR R
HAT, /'8 500 MR RI& A 20 AR, ST T R4 Bk R BES, ANDURR D 1 RTATH B IR AL, 3E
ZH T A 60 ZHARR TN P ERERE BT RINESII2E 5, WS s 1 B % R
MW IATES T

Table 3. Value evaluation of rural labor force in grape, vegetable and wheat-corn planting

3. A, ’RRRERARNSZHAMENE

e ik} WS
ik N I N e
B ANB(TTN) 4.48 70,685.00 13.95 220,103.00
A SRS/ N 1K) 98.00 8330.00 95.90 7672.00
Gt / 79,015.00 / 227,775.00
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3.3, EBVEEITEMN

e AR AR BT 22 5 20 1 A e R (O [RD IR, A B 0 X PR B (R AN RS2 o AT S0 MR R 761 26
B B AN /N 22 - TR AOBRICRE 77 i B AF I ANIRCA B Uk =AM 5 T R 25 48 LA b =™k 1 i AR 25 2L
Bk o AR E PR AR 2+ VOB S AT /N 2 - K BRI A DR AR 2 MR IE 2o A A A A T R
W Tt 2 X E LA, BRI, A TE A0k A T AR AR X 22 Tt P A B A D BT B R A o O 5
AN FE- FKRT AR ZSPA BTG ) B i o, RIS P83 B 75 4t o

3.3.1. BT ERIE

1) & B & R

A A A R BRI R BRICDIRE AR HI A ™ /1 (NPP) 2 7 B A 25 R G0 KUk FE BV e
HIbRiE, 51 CO, ZZ#E(NEE) HOAH S 8. FRAEHE3 TR F i AR 5¢ R GEAE TE AL 57 DX H i gt [X i &)
el 34T 1 CO, BN SLIG, 15 HIH 4 [ A 45 R S8 2008 28 2011 4E) NEE 4% 4-820. —824. —961
-992gm*y ™" (FAERARTICK S CO,y ABRG NI IEEFERAKNTRIK CO, EBRGN
BRE) o A ST 52 VG 22 30 X %8 &) BRI ThRE, B DA B sEif st Rp-FIME, BIESEa w4 En NEE =
—(820 + 824 + 961 + 992) x 666.67/4 =—599.50 kg/Hi, 754 %t ft] NPP = 599.50 kg/Ti .

RYEAH S R A ERNEYE, WHRAHAS RS E Co, YIFE, &4t AHESRS
mEBRBERHBRZ M EZ —. REEASRGEMENIIE T, RAEDET & 525 25 E T
B3 HEINERAR():

M, =Y CxY,x(1-W,)/HI, (1)

b, M OVKRBAESRGWENE, BAN va: Y NEMRRT &, B8 tas W, NTEWIZATT ™ i
I B E KR, B NY%: HI EIATE REL COBICR, RIEY) & B AL HLF7 5 BB AT A % -
AR E S AITL, BE. DNERM KA /3. S5 B E 1S /KEMBRICEINE 4

WA 4 FRISEMN (TLWEES 2016)  [1]H/E. KRB B m &8, H555
INFE-TFOK L R SR AR B AR 4 I 552.89 kg/Hi L 237.15 kg/Hi -

2) A Sk

A RS REVRAZ 5 TR AL GRRTITIZERIRD , 2014 4. 2015 E-LMRHFBEGR A = H TR
Bt ol 9 36.60 Jo/M, 25.86 T/, 2016 4 12 HMIBRTTAZ SN N 17.53 Jo/ml, =FKFEME R
26.67 Jo/M. RREBK T37(BU-ETS) I HEEC AU # H 1T £ 40.00 J5/0

3) HiE . Wil N - KB E

WA DA BT . WM SR . AN TOKER & R I SRS B A, T AR B e kR L Y [ R
FE BRI B 5).

B2 5 AT, & WHER AN - R BRI AN E N K BAMK R ET N - TR R It 5

Table 4. Economic coefficient, water content with heavy economic output and carbon absorption rate of vegetables, wheat

aind:()%ﬁ\ INEFIERNEFRY, KFTEENRKEMBRUER
V(R YIHES LU R H va e G B E K% BRI 3%
KN 0.50 12.50 0.485
S 0.53 13.50 0.471
fined 1.00 90.00 0.450
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Table 5. Carbon sink value of grapes, vegetables and wheat-corn in Xi’an suburb

5. ARWIBXEE. "EHREANEEROBCNEGT/E)

GE] Bt i = INFE-TF oK
I 9 18 15.99 6.32 14.75
R e 23.98 9.49 22.12

AR 1 3k 8 X ] 26 R B0 HtE R RO R AR AR AT I, WT 5, 7 220l 8 X 2 L4040 {
(CLE Tz BN ) R85 151.90 J37C,  LEAMENRZ- K278 1.86 Hchiat, R4 5/ 310K
MBI B R A A 2 O SR O RIC AN B A 252.81 3T,  EERE /N 22-FoK D7 336.46 JiTT.

3.3.2. ALK SHEHNE

E PR VAT SR A . SR SE RN 22 - ORI R RIS IANME,  BUE S G A ik 241
VENFEARTSEARYE . 8O AR SR 2 o 8 2T 2B B 71 (i B3 B V2 ioRi B TSP K8 J0) RSO
BRI SO, A NO, RIRE 70) 7 THTIEAT 2% &

M F R AR KSR EE (1 AR, BRI LRSI RE 1 5 B R (3 RS TR i
FORRERERE S5 A B R R . E @SS T8 A BTG 22 17 V& W e A R A€ L 5 i 2B e 0 5 K2 T (J&
T RER AR AR RE IR, TR A S €L SR AR T AS B AR, DRI T 22 R P bRk 2 PR A 2 S
(I REFTREAT I SE . 4 b B AL AR AR M, BRI R RE N 10.11 vhm™a, NOx MIWRULAE SN 60
kg/hm*a, ARIEFRIFM[6]HIWTF TR, LHFHEIL SO, K& N 104.55 kg/hm™a.

R 25 7] AU BIE 7 B R , BB AL 55 o5 e A4 SF 1 143 531 42 - SO, M 45.00 kg/hm?*+a, NOx A 33.00
kg/hm™a, BB A 1.50 thm*a. RIEEDG AR Pl B 5 m . A KA, Ile %880 E
YIRBIE 25 HatFl R oR R

V=0xIxP 2

X, VRIS P I, B0 R TG/as Q A T IR A FHWRSCTS Y SR (i, B0 keg/hm™a,
P ORI Y SARII AR, SRR C/kg, T ONARIZRBUEMIME IE 25, i3k, FORFINEMEIE R0
A9 0.60. 1.00 M1 1.65. HEBAEHRONI AR E 58 [8 0 U 22 T Yot ik P A U &, Rt 2 /e —
FEPRAE R = A AR, O RO SR B IE R BN 1.50.

AR DA b0 6 280 o 00t S AN /N - K R i 2B BB ) AN WA B A ¥ B8 R0 78 22 T A KU i ks
(9], 1930E% . Whtsh AN - TR RS E(E 6).

B 6 AT RN, AT WOM iR SR /N 22 - FOK A KRB R 8 s WOR BIIMR ORI & S /N2 - R
Tt B3 o 4% R H AT X 98 28] A1t 0 S MR AT 45, 78 2 400 X 6 P B A 1A K RO R A
N 3689.04 Fit, WORIE/NEZ-FOKZ AR 2153.75 3 TR IR ot . S B AR R
IEE R ah A 2437.37 JioG, HORE /N - R KD 4 666.24 T TG

3.3.3. MEFE TR

B W SERUNE - FORI R R, ARE ., R 25t F 20 AR S RGBT IS 5 Y. 1D
EN0PRHEE S S B AW L, g — 2 e Lo e (78 22 i 8880 6901 & S FHALAE . A%
BETIHE, HhREIAN 1685.22 hm?, AL BRI 7.

TEVIRERL TR R, RITERR 100 kg A&7 ShVEVI TR (1) 5% 0 3R (2 8).

WA (PO gt 8ds 2016)  [1]H AHCE S, P45 2070 220000 X 6 &) . Wi gR e f/N 32 - FOK B
PLTHAR = 843 o 1.33 Wi/mT . 5.27 Wi/R7 329.00 kg/ T A1 356.00 kg/my, i 11 mf I 5 21 5547 AR AT 4 .
Jit 5% S R /N 22 - K BT L P A B 2 RAE G 22 A5 FH R AR BB (2 9)
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Table 6. Clean air environment value of unit area grapes, vegetables and wheat-corn in Xi’an suburb

6. ARWIXBNEREE. REHR. NE-ERFUXRSHENE

- %] W5 INFE- TR
b ke/m i TG/ b ke/m W s TG/ LR kg/H UGS TG/
TSP 674.00 377.44 150.00 84.00 265.00 148.40
SO, 6.97 8.36 4.50 5.40 7.95 9.54
NOx 4.00 2.52 3.30 2.08 5.83 3.67
&t / 388.32 / 91.48 161.61

Table 7. Statistics of main crops fertilization in Xi’an

# 7. ARMEERIEMIEARE RS (kg/hm*-a)

MRS EWEN AR HEAED)
N 359.85 471.75 366.30
P,0s 437.10 502.50 200.10
K,0 171.45 205.95 34.05

Table 8. Demand of fertilizer in different crops

7= 8. TRMEMIBERIE KRR

AT ko) B AEY) N ESS
N 0.80 0.30~0.80 3.00 2.80
P,0;5 0.30 0.08~0.23 1.40 1.21
K,0 0.72 0.31~1.59 3.60 2.52

Table 9. The exceeded amount of fertilizer applied in grapes, vegetables, wheat-corn

F9. BE. WEHRX. NE-ERZHEANER(ky/E )

Jti AR A i) BREAEY) INE-FK
N 13.35 11.98 458
P,O;s 25.15 26.40 443
K>0 1.85 1R 1R
ait 40.35 38.39 9.01

BH2E O I, e AR I PR 2 AR R it i S L o R v A R U AR B A A R T R )
Tk, WELRME /N E-F KA T 2 B AE . VEERS B R4 2011~2014 £E 21 METH R
Jt RSN AR, ARAE S E I kB 7 ) M R 2 R, AR G A e i A 7 o R R A Y A
B BT A (i AR P I AR R A T G A BB HE AR ) 23 5 1.91 Ji/kg A 4.12 Jt/kg: BT
HIE R 2 A6 IR R, BT UAE . LTS, BT B0 SE R /N2 - K A T AR 2 A
L= A BIRHE AR 43 7008 129.21 J6/R7~ 131.74 JG/H A1 27.02 JG/ R, %) A0 0 5 = BT =t FH AL AE,
X IR EE TS Yeid R R T AN - R oK
3.3.4. EBHBEETEN

S35 A BRI A S DM B S R/IN - TR P = 2B BRI 1A KI5 DL R PR35 Y B 0 B
Jest BA_E =AML AR A5 K28 I 4 A AT LR (32 10)6

7 10 afLLEH, HIE . WS SER/NE - FOK ML G A SR i BURAK DO & . /INE2- oK
W B . VG M AR A A 2 BT LA, BT I 22 it F REDR) X B85 Gt il i) 2 e L 4 L 1
MRS a
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Table 10. Comprehensive benefit comparison of grapes, vegetables, wheat-corn unit area

= 10. HE. REREANEZ-ERBUEARESHELBRGT/E)

B % Bt % 2% INFE-FK
BRI 15.99 6.32 14.75
NGNS 388.32 91.48 161.61
FREIG Re(F Rk ER) -129.21 -131.74 —-27.02
it 275.10 -33.94 149.34

4. &g

B, JEIE P 23 X R SR A R KPP AT LA AT BB A T Al

AR R 8 TN - TR A b I A A R (BB A A R R ) I T/ - 0K, (Hil
TR IEE B R EL 2, ERAPET RS TR N Z- TR, Wi A SR TN
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