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Fig .1 The trend of grain yield per unit area in Shaanxi (1978~~2008)
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Table 1  Actual yield per unit area , estimated value and climatic yield in Shaanxi

A * %F:;ﬁ Estiﬁtﬂd%alue /:“%%FEZE A * IS/%F‘:% Estir/:itﬂdﬁfalue ﬁ%’iﬁ
Year (ke /hun ) (kg /hm?) (gl ) Year (kg /™ (kg /hm®) (g /o)
Actual yield o Climatic yield Actual yield o Climatic yield
1978 1994 2302 2761 .2 —459 .2
1979 2115 1885 .0 230 .0 1995 2399 2792 .1 —393.1
1980 1755 1948 .3 —193 .3 1996 3003 2825 A 177 6
1981 1845 1990 .0 —145.0 1997 2740 2887 .6 —147 .6
1982 2295 2033 .7 261 .3 1998 3233 2033 .2 299 .8
1983 2385 2098 .3 286 .7 1999 2686 3001 .9 —315.9
1984 2550 2165 .0 385.0 2000 2850 3039 .0 —189.0
1985 2400 2237 5 162 .5 2001 2776 3082 .0 —306.0
1986 2475 2299 .3 175 .7 2002 2960 3118 4 —158 4
1987 2400 2362 .3 37.7 2003 3067 3161 .8 —94 .8
1988 2415 2418 A —3.4 2004 3452 3208 .1 243 .9
1989 2550 2472 4 77 .6 2005 3300 32719 28.1
1990 2595 2530 .7 64.3 2006 3333 3325 .1 7.9
1991 2565 2588 .5 —235 2007 3074 3377 .2 —303.2
1992 2535 2641 .8 —106 .8 2008 3558 3413 .1 144 .9
1993 3000 2690 .7 309 .3
3600 [ IR FTHRE . ORI AR S Hhh XA B A T AR
I RS LR G £
EZ 0 Fited equation %ﬂiaz%@ﬁ m@&%ﬁ*ﬁ@ufﬁéﬁﬁf GRUES
£ 2a700¢ PR T IR TS R O R TS E SN IR
S FEl DG RS P B TO R TR
== ¥=-102916.7949+52.97277.X
S 5100 R?=0.99839 (P<0.0001) F 2 BEFEA 20002018 FEAREBEFE EFE,
AOMAHRE SFEFNE
1800 : : : : Table 2 The predicted value of grain yield per unit area ,
19751980 1985 19;()&\ IYQ:; 20002005 2010 total yield , population and grain possession per capita
from 2009~~2018 in Shaanxi
B2 BAEARRE~ENFNEER Wi e . i T
Fig.2 The predicting model of potential grain AEAY Grain'yi‘eld Total ;él d Population Grain possession
yield per unit area in Shaanxi Year pr;k:/l;tmf:a 10" v 10" A> p(zrk;jzl;d
2.2 REREEN 2009 3471 .66 1210 .08 3776 .34 320 4
BEPE 48 1978~ 2008 AT H B 2 r= E e Sk IR T+ e 2010 3523 .02 1222 .00 3790 .07 322 .4
VIS L 31 a BB SSS R (B 3) 9 2011 357437 1233 .90 3803 .81 324 4
A3 ) 00 ) ST P B R A A A B 08 . I 2012 3625 .73 1245 .83 3817 .54 326 .4
DPS ik{tFXqu{ﬁﬂ;qi&ﬁ 1@*41 ,é]ilz‘{'%ﬁ;ﬂ n="7 H_J. , 2013 3677 .09 1257 .81 3831.27 328 .3
B2 bREER N, PRI e, O T T e
TR X SURARGY T AR BRI InR 5 B ;01:; 3831 :16 1293 :60 38;2 :47 33\; :1
R 199371998 AEMLE B P ABON AL L IS i 2017 3882 .52 1305 .54 3886 .20 335.9

FER RN 1998 4F GA# 18 .52 . BUA EEMRE S 2018 3933 .88 1317 .47 3899 .93 337
JEBAFE LT R AR R R R AR
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Fig .3  Distribution of total grain yield over the years in Shaanxi
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Table 3 Actual total yield , estimated value and climatic yield in Shaanxi

A

i+

SRR e SRR I g
i{ﬁ ::tzf;jd Esmr(‘?gffllv)alue cﬁfifz yild iﬁ ;Ej;jd ES‘i“g?sf{lZal“e c@iiid
o't (n=T) a0t vy a0* v (n=T) 0*'t
1985 951 .9 905..7 16 .2 1997 1044 4 1088 .6 —44 2
1986 965 .5 920 .5 15.0 1998 1303 .1 1099 .9 203 .2
1987 987 .9 935 .4 52.5 1999 1081 .6 1124 .1 —42.5
1988 983 .6 950 .8 32.8 2000 1089 .1 1135 .9 —46 .8
1989 1049 .3 965 .3 84.0 2001 976 .6 1147 .3 —170 .7
1990 1070 .7 982 .5 88.2 2002 1005 .6 1152 2 —146 .6
1991 1047 .0 1000 .2 16 .8 2003 968 .4 1157 .9 —189 5
1992 1031 .6 1016 .0 15.6 2004 1160 4 1160 .9 —0.6
1993 1215 .6 1030 .2 185 .4 2005 1139 5 1173 5 —34.0
1994 944 .6 1053 .4 —108 .8 2006 1150 .9 1184 2 —33.3
1995 913 4 1061 .6 —148 .2 2007 1067 .9 1194 .9 —127.0
1996 1217 .3 1067 .4 149 .9 2008 1150 .9 1200 .6 —49.7
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Fig 4 The predicting model of potential grain yield in Shaanxi
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Table 4 The predicted value of grain yield
per unit area from 2009~~2018 in Shaanxi

INFZ [EEay EEPS = 5 K
AEfy Wheat Rice Corn Sorghum Beans
Year  (kg/hm®)  (kg/hm®)  (kg/hm®)  (kg/hm®)  (kg/hm®)

n="7 n=14 n=3 n=3 n=9
2009 3445 .0 6350 .2 4432 .6 2211 .5 1131.2
2010 3500 .0 6387 .5 4493 .1 2165 .6 1135 .5
2011 3555 .0 6424 .8 4553 .6 2119 .8 1139 .8
2012 3610 .1 6462 .2 4614 .0 2073 .9 1144 .0
2013 3665 .1 6499 .5 4674 5 2028 .1 1148 .3
2014 3720 .1 6536.8 47349 1982 .2 1152 .6
2015 3775 .1 6574 .1 4795 .4 1936 .4 1156 .8
2016 3830 .2 6611.4  4855.9 1890 .5 1161 .1
2017 3885 .2 6648 .7 1916 .3 1844 .6 1165 .4
2018 3940 .2 6686.0 4976 .8 1798 .8 1169 .6

T« n SRR 3l F 19 23 A7 1 S AR 300 5000 % 2 9 b o 22 I
N TR

Note ;: n adopts the best smoothing phase to get minimum standard devi—

ation of forecast error . The same as below .
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Table 5 The predicted value of grain yield
from 200972018 in Shaanxi

INEE AR E¥/N [ PN
ARy Wheat Rice Corn Sorghum Beans
Year 10" t) 10* t) 10* t) 10* 1) 10* 1)

n=3 n=1 n=3 n=1 n=2
2009 374 .6 86 .4 485 .9 3.9 29 .2
2010 369 .9 86 .5 196 .3 3.8 29 .4
2011 365.1 86 .6 506 .8 3.8 29.7
2012 360 .4 86 .7 517 .3 3.8 30.0
2013 355.7 86.7 527 .7 3.7 30.3
2014 350.9 86 .8 538 .2 3.7 30.6
2015 346 .2 86 .9 548 .7 3.6 30.9
2016 341.5 86 .9 559 .2 3.6 31.2
2017 336 .8 87.0 569 .6 3.5 31.5
2018 332.0 87.1 580 .1 3.5 31.8
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Trend forecast of grain production and food security in Shaanxi Province

LI Jiarrping' , SHANGGUAN Zhouping'
(1. College of Agronomy , Northwest A & F Unwversity , Yangling . Shaanxi 712100, China ;
2 . Institute of Soil and Water Conseration , Chinese Academy of Sciences , Yangling , Shaanxi 712100, China)

Abstract ; Based on moving average method and data of grain production in Shaanxi Province over the past 31 years ,
its shortterm grain production potential of the next 10 years was predicted . The results indicate that ; grain yield per unit
area of Shaanxi will increase with a small scale of 46 .2 kg /| hm” annually for another decade ; and its total grain output in—
creases slowly , with an average annual growth of 10" tons; In components of grain yield , wheat production and its ratio in
tatal output are declining , but corn production is increasing , while the change of rice and soybean yield and their propor—
tion are negligible ; The yield of each crop per unit area is steadily increasing ; A key factor to hinder the increase of grain
possession per capita is the ever increase of population . According to the actual situation of grain production in the
province , we present some developing strategies of comprehensive grain production potential in respects of population con—
trol , land conservation , water —saving agriculture , technology and financial investment , grain reserve , environmental
protection and so on .

Keywords ; moving average method ; grain production potential ; climatic yield ; grain yield per unit area ; Shaanxi

Province





