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Abstract

Food security has been the basis of the economic security of a country or region, especially in Zhe-
jiang, such a economically developed provinces, due to the comprehensive effect of declining ara-
ble land and natural disasters and other factors, grain yield is unstable and reduced for many
years. How to stabilize and increase the grain yield of Zhejiang province has become an urgent
problem for all levels of government in Zhejiang Province. Therefore, it is of great significance to
study the influencing factors of grain yield in Zhejiang Province. This paper uses the sample data
of 62 counties in Zhejiang Province, establishes a multi level model of grain yield and its influen-
cing factors. The results showed that the grain sown area, the effective irrigation area, agricultural
chemical fertilizer and plowing area has significant effect on the grain yield. Therefore, in the fu-
ture grain production, Zhejiang province should expand the planting area, rationally use chemical
fertilizers and pesticides, increase agricultural irrigation effective surface product, and expand
the area cultivated, which plays an important role in improving grain yield.
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HAT, RTREERWERNITRARE . BT HQENE SR, SRR E AR
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Table 1. Zhejiang 11 city sample
F+=1OMIE 11 HEER

ES AL
BT IX 7
TWTTX 6
TRANTTIX 8
FNX 5
WX 3
PMTTX 5
BHETTIX 8
R T IX 4
Sl X 2
BIMTIX 6
K X 8
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Table 2. Variable definition table
F=2 TBEENE

A4 LTS BT
piESeas CL I
FRAT R PR TEIRY BZ T
A RCHERE TR GG T
o P A e HF T
VB R Z) 71 JX iy
AT YD T3 LI
AR S A FL cY Jik
PR JG F A

3.2. BIKFEER

YRR B = s K R T, e FHOLSIE RN HEAT T Akt HJ2 H T8 A A X A7 70 B AR 2
MHEARZEARFE, Frik, WiTFEAH X FAR & = B2 21 5 SRR 52T, 152 B ARG A2 [10]. 78
XFHEOLT, SRS N R AT RE S RECE RS HU TS R R, A SCIEHTAR &
PR R 2R 2 R E (W E L), BT IXZ [ (KEL) A X B Z (K F2) 08 FH 2 /KPR RS Wi it T
it

2 KRR R A BE ML 1R 22 T 20 i 2 25 5088 J2 I g RoKF b, M35 00 2 vk & SR A L Y B AL 1R 22
2, MIA T — B2 e ERIEBA[11]. 43 AP K Z T 2 KPR n] Lk e N[12]:

Vi = Boj + Xy B+ &5 1)
ﬂoj:ﬂo“'ﬂoj 2

SRR Q) RIREILT, (1)L T EAFE R H (B, + X, B) SR + ey ) 2
Hp

Yij :(ﬂo+xijﬂ1)+(ﬂ0j +eou) 3)

FE)RF, JRRKF2EENXE (j=12,--n): i RRjXE AR KFLER AT X
(i=22,--,m); y, NjXEith X APRE™ 8 X, X B = B AKAN LI K 2R 4T B (1xk )s By,
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WHBE: E(ey)=0. Var(ey)=0? .
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Figure 1. Two levels of hierarchy
1. PIRFRREEH

fE@)RH, o) AKY-2 ERAINTZ, of KV 1 ERMEANTTZE; p FHRME, HBT K1 R
AR AR AV E B S, T AR T AW & 5 A L Z3 T 2Kk, — AN, pi@ KT 0, N
HIZKT- 2 RIS R A B,  NiZis 2 KRR R 1
4, RRIS 4T
41 Bl —.: ZRBETE

iy Vi = Boj + €

w R Boj = Bo + Hoj

1z SPSS AT HEAT 73 b, &5 R (K 3~5).

SBH X 75 B A THE N0.41, BAE GRS ARMX PR E S 8K A Z57. RIEE AT
HJICCIE ~0.385, FT~38.5% M)A 7 2 X BAI 2 7 5 KK . HAITE10%H BE K F FEE.

42 BB SINEERABHER
F)z CLy =By + B;BZ; + ey
B By =Pt ey
By = P+ 1
iz SPSS B AFikAT /34T, S5 Rk 6.
MAE 6 FTLAFE Y, DA B 4 A 1o AR A ] 5 RN HEAT R 38 P = 0.000, /T 0.05, d WIRR & Hf A
BOS IR 7 Bk AT B0, B OR B R i A RS R & Bk s .

43. HER=. SIARRLIPTE

& SPSS B AFHEAT /i, A5 H gk 7.

M 7 ATUEH, RSB, A RGEREA, AR R PR P E%/N T 0.05,
YRR B = KPR B[R, AR ) AR s E AR A A P
PP E KT 0.05, FULATDAAINT, HAPRE~EREWAEE . NEHRRFEWRE, REFmamm
A AR TR AR KR 7 R LA E R, R P A ARt BRI LB R AR B 7 | B fum . EoCEe
Bk ok B A ACAE, DMRTEIRRFEE BRI LR g, POHR & A= MU £ 7= & A £
A BE A2 N UL, 325 BRER 43 7K FEH LB HB X 7K FE Y8 A (R e )2 ) iR S i, A st 2 H B 4
BFUGIE FHILG, R —SK HASAET, SRR~ E N .

4.4. OLS f&it
AR 1L 52 B 2 A AE 2 B LR M S R E AT, X HE e T 2 B EAGES, 2R
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Table 3. Type of inspection of fixed effect I11*
3. EEME AT 2R

I 431 df 3B df F BEM
AR 1 9.324 0.035 0.856
Table 4. Estimation of fixed effect?
%= 4. EEMRET
95% B {5X[A]
ZH it FriiR 2 df t BEN
R R
B 0.040456 0.217504 9.324 0.186 0.856 -0.448978 0.529890
Table 5. Covariance parameter estimation®
=5 MMAESHEHIT
95% {5 X [H]
S5 it FrikiR Wald Z B
FRR BR
W7 0.656810 0.118528 5.541 0.000 0.461139 0.935509
BE [ME = X5] Ji % 0.412532 0.240886 1.713 0.087 0.131348 1.29566
Table 6. Estimation of fixed effect?
% 6. EIEM bt
95% 15X [A]
S5 it FrifEiR 2 df t M
TR R
e 0.007856 0.023573 8.101 0.333 0.747 —0.046385 0.062097
A AT 0.982161 0.016860 66.501 58.253 0.000 0.948503 1.015818
Table 7. Estimation of fixed effect?
%= 7. EEMRET
95% 15 X [H]
ZH it FrifEiR 2 df t N
RR - BR
B 0.005507 0.015278 44.389 0.360 0.720 -0.025277 0.036290
AR B AE R 1.024177 0.032948 62.563 31.084 0.000 0.958326 1.090028
LMV HLIE 2.5 0.013177 0.026124 7.592 0.504 0.628 —0.047632 0.073986
R TR 0.157651 0.043596 19.745 3.616 0.002 0.066635 0.248667
Zzwjgﬂﬁ% —0.067748 0.029739 46.100 -2.278 0.027 -0.127605 -0.007890
RS 0.004462 0.029259 3.629 0.152 0.887 -0.080159 0.089082
m*i%gy\ﬂ -0.011945 0.014940 27.937 -0.800 0.431 —0.042551 0.018661
PR -0.136731 0.045262 17.761 -3.021 0.007 -0.231915 -0.041548
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P IEFAER s AR ACAE R L MUBFR AU R R SR AR . RIS 30 7 R L&
AL M NEFIP{E K T-0.05, DRI EATDRHAR B 177 50 ik & PRS2, 3X-5 2 /KPR 7 A B9
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5. &

XA AR B B 2 O i, RO R R R A RGBT AR A AL P
LR AU I AR AE R M T LA M B N R B 3, R HUUR 3l J AR R i . ARGl Ol A 5
SRR RN K. L, WA Ja R a4 th B KA AR & A LA 25, 1]
INANY A RGRERL A, KUB A LA I AN AR R ™ &

5.1 REMMEIMATHRR ~EAXIR

5.1.1. FREHITHbRPHIE
MR TS KRG, FEMAR R S S HE R R BRI A . Wi 7E 20034 AR 2 15
A AR 148297 T A B, 20094 [FIAR & £ P01 AT B 4 1290.09 T /A Ui, KR 7= & AH N Hi A 20034 (1
809.23 F7 ki T [% 2120094 11789.15 /i Mki[13]. ZR LFTiA, HEREMRE =&, Skt ORIy 6 AR A 0
B2, R, AT S e A AR ) R R L R L
Table 8. The model summary
8. BALCR
i R R 77 ERR FRAER T 15 22
1 0.993° 0.987 0.986 0.12022098

oo

Table 9. Coefficient

F9. B
Jebrui il 25 PRt R AL ) B #] 95.0% & {Z X [i]
A S t Sig.
B bR 2 R I FRR R
(W) 3.879E-16 0.014 0.000 1.000 -0.028 0.028
AR R AR 1.054 0.034 1.054 30.919 0.000 0.986 1.122
B3
Zzﬂkﬁ;? # 0.006 0.022 0.006 0.280 0.780 -0.038 0.050
B R T R 0.148 0.041 0.148 3.645 0.001 0.067 0.229
Zzﬁﬁﬁgﬁiﬁﬁﬁﬁ -0.090 0.030 -0.090 -3.005 0.004 -0.150 -0.030
=N

AHT I R 0.006 0.021 0.006 0.282 0.779 -0.036 0.048

AR IR
W 0.008 0.015 0.008 0.488 0.627 0.038 0.023
LB AR -0.140 0.044 -0.140 —-3.158 0.002 -0.229 -0.051
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1) 56, 0T AL PR SR ST RT LATE 73 ORI FHRTT A, AT B AR O FB AT AR, X th
AT DA IR 7 L 5 G LA BE YRR 9

2) %, MEFRPHBI, AU Tk TSR S AT AT R R ], He,
TRYOC BTN Y EE 2, DR R 2R 7 e O (1 2 2T

3) W, EIA MBI, X E AT REAR S B UL SRR, T i s BT R
HuE a2 TR BB DL SR VMR SR R A BRI, AERPE RSO S DR g B A

5.1.2. eEKFHEFAE, HMNAXERER

IKFERI AP WL AR B ZORIT, 08, KRB A X 25 07 T ESR P sy, JEH XA FH KR
[14]. MAETHATRT LA 2, A3 RREB AR AR 6™ B BT W B R Re ), (RS i) S 35 R P AR o 26—
MR 1 SRR B BRI o Bt DL A 04T, X el R e (R8O £ o4t LA (R

1) B, A EERBOME BN ) TR EE RN . e dn ] DU R K R B AT 250, ROALHE X )
VEMLR TR B, RIS X B R X 0 e B LA TH R IX 1 20

2) 5, AR A RE B E 70 7 R e, JCHAE DUORKRHEN T ML SRR 20, e ARL K 3
PR ERRI 230 AT 22 et R AR Y A U ) A 2

3) wm, M ALK BRI SR, DR AREI A A RO TR, A & T /K IE BB AR AR H A L 2L

5.1.3. FigiEHILIBRIER, AREFEERI

M BRI 7 Hr 8 R BATAT AF R AR 518, ALIERIAE A S i e e B A B PR, X
o 8k 2 RS2 A DT 1Y, R AR AR AR A R R B A A N BN ER . W, AT T RE
WOER TE R R B i DL R A, KRR IR K2y, AR, ZADUESE 1T ALK
R b AR, B AL AEASIAEE, AP ALK IATN[14] [15]. BHXTIZI AR, HIVTAE 5 EEsk
it LA PR it SR A AR A P 5 B P -

1) B, WKL ER, HERELEEEMRLGFIAIR. LHEMERETIT] L, ERLE
FIEE S, ATTHIAIERI A Z RS A 2I75% L L, SO E AL BRI FH R AUN35% 47 o R, (RS
RERIA R T7 T, Wil E A BRI 2.

2) HE, AT REFLAER NG E LU ARSI R, IF Bk RATSEHIERE K1)
R AR, BATHE R ks,

3) Wa, AT EBEMEAANULE, ZIEIMBNGHRCELLS], BN TR LG,
IR EHHUL.

5.1.3. iXAES A

Bt [ YA UL BRI & R, 120104 [ P3P 157K HBHEE B UL /K P Cak 21 70% 4 4 [13]. B E
SCAATEIR, WL E AR & = B SR s, 5| X — LG R N AR T 2 AU B b, i
FIG 73 7K FEATLAE Hi DX 7K Y B (R J2 )38 4 IR, A b 7y Lt B R LG VR T IR, il — 2K A
BTN TSI R RER PN LA E A, ATk Teselxt “18{Zmbithers” &— A5, W
I, PRI

1) B SIS AN AT A T 5, BT, e R A AN —— R R T 5
AR SRS, R BCRITH), RIEA — A AL

2) BEF RS SRS . HUAE ™A SRS sk R B ML 8s B, IR AT
OISR S R Je ik, A KR E BT RIS I, A4 B B L, >
F R EE Ha B BEREHL o
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3) oI E P B URGE 2 E L AU, UM 5 EAE T T X AR R 2R, R MR RN

Pk, AT v
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