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Food security in ‘ Grain for Green Project’ area of North Shaanxi based on households. LI
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ty, Yangling 712100, Shaanxi, China; *Institute of Soil and Water Conservation, Chinese Academy
of Sciences and Ministry of Water Resources, Yangling 712100, Shaanxi, China).-Chin. J. Appl.
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Abstract; This paper analyzed the food production by the households in the counties with high pop-
ulation ( Mizhi County) and low population ( Wuqi County) in North Shaanxi, and studied the food
security and its affecting factors in the two counties by using minimum cropland area per capita and
Cobb-Douglass production function methods. The results demonstrated that the food production in
low population county could meet the basic standard of food security, while that in high population
county could not. Cultivated area and investment in agricultural technology were the major factors
affecting food security; labor force, labor quality, and grain subsidy also had positive effects on
food production. The current technology and labor quality did not reach their potential for food pro-
duction. This region needed to increase grain production area to reach the minimum standard of
0. 14 hm® per capita, put much stress on labor force training, and formulate appropriate following
policies for ‘ Grain for Green’ to realize the food security strategy.

Key words: household; *Grain for Green Project’ ;  Storing Food in Land’ ; food security; North
Shaanxi.
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1.1 AR5

S B TRV 48 A2 T PR AL, H i 36°33
33"—37°24'27" N,107°38'57"—108°32'49" E, L[
13791, 5 km®. + M S A DL G2 o1 3 3t ok &, St @
I Ty R i Mk T 52 2 AU, 2007 AR 4 BN T
12.9x10*, Hordr el A 10.7 5, N E36JE 34,2
A+ km 7 EEBUA LM 2. 01x10* hm? | &7 5+ Hb
ALY 5.3% , A N 10 A3 A #F b 0.2 hm’.
2007 AE4 HAR A B AR 5. Tx10% ¢, R A4t A
2658 JC. S B T 1999 4F — Rk M #E 10. 37x10°
hm? 4, B 500 o 4= ERR B AR (D) 35 R
H. B4R Bitod BURBHA AR (R TR 15. 79
10* hm* | 22372 B K AN B4 & AR 12.8 24
JG, 7 10. 54 TTRREHAZ 55, L0 N 1B NAFE =
Z S AN 1520. 92 JT.

KRG AL F A AR T AR, Hb Ak 37°40—38°06
N,109°49'—110°29" E, B2 1212 km®. #ig 3R
TR SR M, B . S E b T R
A 2007 AEH B AT 21.2x10*, ANOEE N
174.9 A « km™, Hfll A 1H 17.9 77,2007 44
BB R E 6. 710" t, R R A4 A 2408 T,
BT P XN 1 28 B 38 v RN B P S R 22 H 1Y
X3k, B Aj 48 B 58 R kA AR (B T 1. 10x
10 hm?* , 37 E R L4 1. 92 1278, F 2.68 J1
KR A2 55, BN 240 1023, 43 JT.
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ARSI FH B AR P B AR X A B P e
TR U iR 2. A 41T 2008 4F 4 H 5—16
H .8 H4—11 H 53 5I7E 2R B Rk s B R IF 4 P
P AR T B OCTHE T 7 248,14 M7

R, 36 181 e ;1. T 2009 4F 7 H 11 H—20
H .8 J 23 H—30 Hi#Ffr#bsuimdr , 2 & 15 1~ %
B, 28 AMTHR 214 PR . U A A A B
9349 Fr A ROE 323 . R PR A Y DR U R AR
it V- 34153 A R A A e P e R | AR A P S B 2B
T AR BE AL, B A AN IR AR
FIHEFT IR A I, JE A N A EE R Ak e
FIA TG T BRI A8 X AR B 0 A7 A% SR 36 S
ST AR 7 e A Gk
1.3 Rk
L3.1 s/ ASH b AU R e 80 J/h A
PRk BURE— E B XL BN, —ERE A
TR A = 1 450 o8 T RN IE# A7 A4
W EYER TR AL, EEEYASE B
Y 2K Bk A 7 KOS IR R R (K1)
BT IR — 2 KIS & Y& 2 T P B #F
IR,

G,

Sminzﬂpquk <1>

A :Smi,jEll:EEi/J\Aiéj%#ﬂﬁﬁ$H( hmz) 3B ZEYH
BR(% )6, e NBIEYT R (kg) s P Z2EYH
77 (kg « hm™) ;¢ S E YRR AL SAEF AL
F(% ) sk SR E (% ).

B Hb R 76 O fo /N A Y AR S S PR A3
B L

K=S,./S, (2)
K R BE R 148 8 S, Ry S B S5 8 v AR
(hm®) . Bt & 468 B0CR — 5 X8R 7E — Be B[] 9
b B R A BIORE B RN T SR AR B, R MR B4
(I EZARFR. 24 K=1 0, Bk H T -7, st 20 iy
IEFFHIE S 5 2 K> 1 B R HEL /N TR, B R
ZE KT, T i 1k PR A4 4 ) ;4 K< 1
i, B B, b A A RAS | IO T8 R A
HEH AL AR 25k
1. 3.2 fl A SE A BT AR = pR R AR P U A
Fir , S ] AR A PR P SR B 9B
SPSS 16. 0 B Ak v He vp (9 R S8, M S 8Ok
M/ Nk RAAN ST EE EZHEA
Ap g v TR [ 7 S R S 1 TR [ A
TP A Py N E I T 90 NES S e oA
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TR I & 35 b DX A MR B AR 4 ) TR AL P Bl 1) 8
JELDAZ O AR B 1) 8L, T LA X BR T 7R 52 2l 3%
ARG RIBATTIWEE 14, BB IRZR B LS
(R — 5 e 7. AR I AN 2 M 7 BURF 5 77 M 45
AR RN A J b 7 6 U 1) 7 3K T DA DX R B 42
SRS R A R R SR R AN RE O AR £ A
AT, DR 7 RN R S R X S
54T nI R el kR I AT R MR & A 7 BE
5 DAFEAAR AR H AR ER L R FEIR R 2
. AR E A P RE T B R S AR AR ) RAERL
AR RSP A AR ARl 57 3 2R G R i 28
W 3E TRATSE R A 73S 4 5 I 3E AR T A A
VR AR E ARl PR 1A 3R NS 4 e AR R AR
BB, I EL o] B v ol ) S A S BT R .
I < AR R S S 0 X A 2 5 2 U T Rt
KR SR PR, FORF “3r R X I, S A {45, 3
PEF, LAERMIK, 28 B AR 1 LA SR . AR PR %
R, ZE AT R AR R R
ATERe IR A, WEEAR I R BHE K 55 3
J78 77 I DX ELA W R A N TR SR AR B A g
T3, T A X R PR A 4
2.2 RPREZERN
2,201 AR M M FCER M FEAR A BRI R
BREIR 2R AARAS | DR o AR £ 22 4 ) 0 20 By 44 3+F
FEAA T THIFRUR 755 2 DX B B oK, BVl ol

F1 BALEHXEARRERERL

Ik TSIl it R 5] BB 0 3R A5 H 8 T R, FEARAR HE T
AR EEY), (B H S0 Ym0l AR
IR A A T AR AT DA VR TE AR TR oK, B
A R G K AT BT AR A BEAS Y fR .

PR Wos (3R 1), R E H ATk P A
MR AR 0. 16 hm?* , FEAR A H LU A1) 55 90. 19% , N3
0. 15 hm® , A¥IHEE 54 5 392 kg, LLAY 350 kg A
HETRRE, RPRE HAFEN 112% , Hi/hA
WHF AL 0.14 hm® (P =2812 kg - hm™, ¢ =
86% ,k = 100.8% , B = 100% ) , #F i JE )1 45 B Ky
0. 88, K< 1, {18 , AMFAEMR & 4 In) . 7E
TR SRR FEAL A T AT, 0 A
350 kg MR B oK &, S /N EEA AR R I8 2 0. 14
hm*(P=2937 kg + hm™,¢=86.6% ,k=100.9% ,3=
100% ) , 530G NIEA A H T AHAH [F].

KNG E A P B an AS#F R 0. 14 hm?,
Horp AR AL 52.3% , A3 0.07 hm® , AFARE
mi A 258 kg, LAY 350 kg SRR TR SR AR o R
B HBAERA T4% , i THAR 30% #4055 80 )
FUMCEIAE , B AT BN B 0 2 p . (H
&, A B/ N AN S8 AR R s K E B/
NIHF TR AN 0. 19 hm? (P =2220 kg - hm™, ¢ =
83.6% ,k=101.8% ,B=100% ) , #f Hb JE 7135 5 h
1.36,K>1, Ut B #F & 52 B R R I, 1 B AR %
JEIE D, /N EEA LR I FFIKF) 0. 14 hm® (P =
3140 kg » hm™,¢=75.2% ,k=103.0% ,8=100% ) ,
1 H AT 0. 07 hm?.

Table 1 Basic cultivated land status in Grain for ‘ Green Project’ area of Northern Shaanxi

i H Ttem R E Wugi County KJgE Mizhi County

Wl mIRME ¥iE cv wEE mIRE HIfH cv

Max Min Mean (%) Max Min Mean (%)

N F T AR 1.33 0.01 0.16 87 1.13 0.01 0.14 98
Cropland area per capita( hm?)
NFHARA T A 1.33 0.01 0. 15 94 1.13 0 0.07 105
Basic cropland area per capita ( hm?)
H Yield per unit (kg * hm™2) 14063 443 2812 61 12500 121 2220 77
A H L= 26250 443 2937 81 12750 100 3140 45
Yield per unit of basic cropland (kg - hm™)
el v 7500 300 1274 93 5475 90 1440 51
Yield per unit of sloped cropland (kg + hm™)
RSEgERIES 2050 10 112 91 1049 2.06 74 95
Self-sufficiency rate of grain (% )
/NN B R 0. 14 0.19
Minimum cropland area per capita (hm?)
B 14850 Pressure index 0. 88 1.36
/A EA A 0.14 0.14
Minimum basic cropland area per capita (hm?)
4% Difference (hm?) 0.01 -0.07

DA F K FL 4 1 P4 The data were from rural households survey.



2 4 BN BT RUE R BRILIB B XM R 22 4 405

A FEDHR ) R, St B B R T R
19 AT S B DX 48 4, o A IX 3l T 2 e
FIE &, B IR SRR AR, 7850 R Tolk SO
AR/ R | Al | A L I A = |
T KNG B AR AR 1o AR JE DA OR B R 4 4
/N A FA K HIAAETE 0. 07 hm® FBR I, X F %
SEHAKIEEEAN O RSN, Bk g RE LK
T BUE B, 3875 AR Rkl LA Al A 72, Hok
J R A A AN Q) U, AR R B LT, o8 T ARSI IX
WEL AN W, B 2L 55 MR PUm K
eHF R s | LA 34 0. 14 hm® 26245 B FE A4 H
. HAERRE A 7 R ) R LRIEAR B % 2 i 2k
fili b, A BBk ZAEE A= IR TR,

KGR RAED K b2 —, TR
T S 25 3 AT AN 18 38 ] DG 4, DX AR oMb XoF v 38R 1 4K
FPEAR A SR T Rk TR A B SR IX, £E K
TR | HARAME S GO T, H A KR
ST it A 15 B I NS FE R A A 323 F
e Prh JA 76 PR PAERRE A TR T TR,
KA 13,39 hm?, Wil 7% .
2.2. 2 RNFHEBR A AR B RO BHE AR
P A2y ALHE  Hb B WL AE R & A= 7 9 T, 23
RACL M PR BE AR R 1 5 R A XA B
FOR R R A AR R AVE . X 4Ol BHE F A4
PR 25 55 MR A B 7™ 1) i A DG o3 A7 R 3. R T AL AR A
BRI ARG A, I AR 5 B 2 2 IE A G
(2% 2) , RIAPUEB AL M BB X 27 (1)
TRk IR/, IR B X A2 I W R S, HoR & AE
FEHLEALVE A BR. FhF 5w, R Rk
FURHEIGSE , + AR SEEA R AR R R Y, X
HE— R LR T P R P AR
WAFEARZ A, — 5 1, AR Rk FoR 4. 7R3 £
J5 e B AR X AR Bz B L T A il Ak
JE SRR LAPR R B IEFNRR B o0 =, A BB R AR, (H
JLTFEAHIE(EER O P RPREH) . 5 —TJF

F3 RPAMEERMEISMNE. B HIEERS

F2 RUMEBRASREETHIREXRE
Table 2 Partial correlation between agricultural technolo-
gy inputs and grain yield per unit

A iy (e bre] HupE DU

ltem Seed Fertilizer ~ Pesticide ~ Mulching Agricultural
film machinery

7 Yield 0.290 0.223 0. 141 0.209 0.022

per unit

P{H 0 0 0.012 0 0. 691

P value

T, it A R e B AN LA L A TRI AR A it 25 57
K, HA B ARG LB A LR E A
(F3). LA rhm = P (B i 5000 kg -

hm™ ARG R /85 1 5 8 B0 ) 197 2 46 A it
SR AT it K F BT LA Bt aR A IX
A P AR AT it FH o 4 4 8, HLR AR E 7 — AT 3
(A BT PN, 3 B i B mliaed /A it AL 5 M V400 = . T I
I RFAEAR 23 254 A 8 43 A 25 LI RGE | >4 b e P
FEAEAR T MU FOR AR, 255000, EH R
AR P A R AR R A B, R BRI BN
A FERE T B R

2.2.3 58RI AR B ILEJS X A i — A B
S L — B AR 25 48 5 R —Jn iRl | TR
v EER  FEREE AR PR RS FEB IR RS BT, 4 7 X A
A 57 3 B Al = 3% 3. H R SF
A AT G B 57 30 01— o B R BE ) —2F
SCARR BE LA/N2 Fn) v R 2 AR 24 T FE 40 ~ 60
B EINEA B NANEIT T (£ 4) 1 21t R
BHIER AKZ A BRI TR = i,
MATLRTE XA AR P REAEAS BE A5 16 A2 FE R 5 1
AR v 57 B0 T B K

2.2.4 BURHSE T S0 AT AT, R A AR X
A R A A B PR E L, RIS R IR B B
I, A2 1 7 ORE XS It ol A A R S g B B R
REHS BhA P A B A TR B A 7 IR BRI AR X
T Y M AR 7l 25 4 1 HE SR IR 8 2 U R

Table 3 N, P and K application rates in corn and Potato fields among households (kg - hm™)

5 H EK Corn + & Potato
Ttem A A Hi A A e A

N fertilizer P fertilizer K fertilizer N fertilizer P fertilizer K fertilizer
J{H Mean 234.02 67.92 3. 68 185.57 57.94 2.61
#x/MHE Min 40. 69 0 27.30 0 0
e R AE Max 855. 00 762. 50 75.00 337.50 750. 00 107. 14
e P E{E Mean value 255.25 70. 25 9.24 250. 64 69. 31 4.59

of high yield households
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Table 4 Characteristics of households in Wugqi and Mizhi counties ( % )

X35 A 555 ] SCAFEFE Education degree T Age 55801 J]

Region L 41 - - — R Ll
Rate of FE N Bl SN 20 ~40 40 ~60 >60 Rate of

agricultural ~ Semiliterate Primary Junior High labor

labor school high school school migration

R H 42 24 43 27 6 24 58 18 31

Wugqi County

K 51 14 36 43 8 25 58 17 31

Mizhi County

e AERRARMY 5 1, AR B 2R i AR R ek, A
VERIRIAE A TR A 00 3 {H i T ah A R S5
BRI, FF AR G B 255l TR A AR SA7- A
SRR PR 09 BR SCRpIR) AL, e e 1. 7 38 Ol T
1T, B IAS RO 0 R RUME L ok H97 sh &0k, <&
BRI SR 0 i G AN R BB, HLOC O 2 55 Ak i
AL L A T U TR IR (15 DO > | (75
B IO LS5 H8  T 8 Ol & AR E T
TR T AT BT R X Al
RGP T A RGBT FEIR, AL B A AL
L ORTLL, N T SRR A B R A R
7 1 7 S AR AR I B 22 BOR LU AR E L
R AR

3 RAKBEREZMAE

SMAAC PR A N R
I E AR A DR £ 22 4 ) A R i o A
BARE AR RRE S, T EEX 1R AR AR A Th AR Y
BB/, AT LA o b P RE A T A i v A

3.1

oAk PR T B v A MR B K | T 2 fif Al
DX R AR TR R L R, AR SR B R
B DAy R A AR R A R X B 4K [
FEl % FEDRR 8 FH A% 9 A%, AEAR AR B RO R4
RIEN 578 156 R BT LA B i & A= 7 g 0 [
T BRI K- A5 21 %5 18 el T AT fig
AR PR 11 N8R (R 5) , DU S AR
PR T AT R A EER A A s R, 15
2 DT MR A 77 B ) s i R S L st R A
R, Ao R B A 2 R
3.2 RPRE A N R A

R R A 7 R RO B 1) 28 B T S, AR SCR AT T
A AT —TE A i 357 A 7 ek B X BOE X M i Bt
BB E 2 R P R BB T

InY = C + a,InX, + a,InX, + a;X; + a,InX, +
aslnXs + aglnX, + a,1nX; + agXy + aglnXy + alnX,, +
a,InX,, + ¢, (3)
A Y AR B (0 hm™) s C A RROI &, TB%
2% 50, ~ a, NE R T BTG S, 7000 3R 4% i B

£S5 BUBRHMERAREREERFRRAM-BRAEHESRYOEFER

Table 5 Impact factor system of household food security and regression results of Cobb-Douglass production function in

Northern Shaanxi

BR AL 28 fliTt R AL T1H W
Factor Impact factor Parameter  Estimation T value Probability
coefficient (P)
+ 4% A Land input FREFE AL X, Crop area (hm?) InX, -0.377 -7.273 0
FEA R H it R X, Basic cropland area (hm2 ) InX, 0.251 5.057 0
Al B4R A JEER X, Trrigation rate (% ) X, 0. 108 2.492 0.014
Agricultural technology input =7 A X, Production input (yuan + hm™) InX, 0. 246 4.213 0
e A £k 55 51 51 AL X5 Number of agricultural labor InX; 0. 061 4.032 0
Agricultural labor input F1EZH KF X Education degree of householder (a) InX, 0.013 3.272 0. 001
JFEAERE X; Age of householder (a) InX; 0.001 1.177 0.241
578 J1Hel LA X, Rate of labor with concurrent business (% ) X 0.087 1.833 0. 068
Nie; 5750 BHHMIE Xy Subsidy of ‘ Grain for Green Project’ ( yuan) InX, 0.028 0. 824 0.411
Policy environment HLE MG X, Subsidy of grain (yuan) InX,, 0. 095 4.264 0
A K- Income level AFJLEBCA X, Income per capita (yuan) InX,, 0. 005 0. 121 0. 904
C -0. 955 —3.455 0. 001
F A F value 26. 194 R 0.776 R? 0. 603

A RREARRL n=205. 1 F—Le P KIAAIIH N 0, TEEBOSE, SPSS 74 11U i BR UK L 7 BB , BT LAAE 8RR %0/ T 323 The number of effec-

tive sample was 205. Some data of households was zero and they could not take the logarithm. SPSS software deleted the default data, so the number of

effective sample was less than 323.
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AR AR PR M. 38 ] SPSS 16. 0 B R BUE HEA T
WSE /N T ik (OLS) U TFR. DA 1145 5 (3%
5) LA BB R RS 0 b 2 LB R AU

N EESE N = FRE - 7 3 EE T A
FRNESEA P A 55 8l 1 NGB K 558 13
M A DR A X B B R TR S, R
M i 58 G Ay« AR e o R > A P 43 A > TE IR >
RN > 55 30 J1 30l Ll > 55 sl 1 N8> 55 80 1 %0
BKE R R AR B R R i
2 PR SRy b b DX T Jo o A v, R R AR A FR 1Y
TEOUT, PRI A b AR R R AR AR | IR
(ISR, 55 3l 13l FL B AR B B =t TR S
FEFEH AT R T R ER B 7R, R0
B b o i v 1 b R AT R, HRGRAA hAT T
()55 S 1407 2 5 A AR 77 A7 T8 22 1) 4R 3 4 ok 3
B AR, 55 8 AR RS GRBERS B AN A Al A
SRR BA R AT R

4 it 5EW

ASCNFEAR H Al B | 5530 7 FECE 7 T
5T T B RTREACIR B X A P AR B2 AR L. 4
A 0. 14 hm® A A H i AU DR B i XM B 28
AR TA S N I B2 X B A AT A 2 i A
o 8 B DX bR T AR A AR T T AR AR 3 — 2
f7u

TEAO BB AT T, A B S Bl BB} 27 it H 4k
JIEI AN RE TS FE AR 1 2E 7 BB 7 Y L K, R P X
Ak RS B B HOR ARG SUT AN FRAR ) 57
I EERUAF] T4 5 AL & . 5 4b, FRR e
FH ik 6 Sl P B SR PSR A0, TR AR B IS B3R
ERB AN ] B3 T ek — 2 58 3.

MAREE A= 77 B 7 0 # B2 43 Bt , FEAS A H TR
HECE R (FEBE R ) TR 4% AR 52 i Pt
IR AR PO ) FE LR R 7 K
MIVE K, AR itk 28043 310 0.251,0. 108 FiI
0. 246. HURI7 8 T 2 HE KV FRL M,
EATSAR P RRE A P RE A TE s e s R
B4k 0. 061 0. 013 F10. 095.

3 XL AR B X A PR £ 2 A AR K e [R]
RN, IR XA S e R 2 4 Rk 4
IR 3 S,

1) AR AT 5 B 37 1) B 5 i AR P s

AR B LR B XA DX I AE AR £ A 7 A 0, 11X
AR 22 N T AR A 2, WA T Ak B2
FARFE AR @A AR ARBER R | RIEX
SRNAT R A 7 BE 5 [l O 1 i — A X
SRR ZS IR 2 A B IR AR IS 22 UK AL IR
BECR, DT A 5 Bp 8] X3 A 28 ot e 5 Al ] -
K.

2) BRACIB B X AR AR AL R R 22 F A R I
BRI ERE R, IR K A S5 it 25 A A T At 8 I
TR I BE RS E BB A [, S e Bt 2 7 B
T3 BEXE N R DX, — 5 T ARSI R I ol
&R BRI BAZ R R 0 15 93— D5 AT
IR IX 358 8 22 o 22 T figp R 12 XA 22 2 [ AL,
A S | PR R T SR E L AR A S A
I AR

3) BRSO BN ST B S B AR AR
7N T T SR I8 B A 7 BE ) [ #E
FORIINGOL , 72 B <7 55 sl o D S LT, 0 T
TR (Y A = HUARE, 2 R I HET Ak B2 H AR 1
(IS, 15 FH B A SR O A 2l - 3t 9 5 BRI e L T
SPAFF T RET AR A R, DA g Al A 7 2 4
TESAETE.
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