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Analysis on fluctuation of grain yield and its influencing factors in
Yanchi County, Ningxia Hui Autonomous Region
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Abstract: To study the mechanism and efficient alleviation of fluctuation in agricultural system of farming-pastoral
transitional zone, fluctuation characteristics of gross grain yield from 1954 to 2013 at Yanchi County in Ningxia Hui Au-
tonomous Region and the regulatory factors were analyzed with stepwise multiple regression, empirical mode decomposition
(EMD) and set pair analysis (SPA). The results showed that the gross grain yield in Yanchi County was gradually in-
creased during the past 60 years with the variance contribution at 82.86% . The distinct fluctuation in gross yield of grain
accounted for 17.14% of variance. Gross grain yield presented the periodic fluctuation with quasi-periods of 3 a, 6 a and
9 a. Magnitude of the 3-year period was the greatest. In addition, the agricultural machinery gross power and irrigable
farmland area were two main factors responsible for the gradual increase of gross grain yield. Annual precipitation pre-
dominantly regulated 3 a or 6 a quasi-periodic fluctuations of gross grain yield. Grain acreage and fertilizer input rate were
the two control factors in short terms. Irrigation water diverted from the Yellow River and effective irrigation area were the
negative regulatory factors, showing a significant influence after the occurrence of inflection point became stronger than
that before. Furthermore, conversion of agriculture from climate-dependent to hydrology-dependent would be promoted as
a result of strengthening the ecological agriculture construction.

Keywords: gross output of grain; fluctuation; influencing factors; Yanchi County of Ningxia Hui Autonomous Re-

gion
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Table 1  Multiple regression analyses of gross grain yield and its influencing factors
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Gross output Model t Parameter AR/ % df Model P s Variance
of grain o torms P value R? change value inflation factor
el Intercept 39752 46 0.029 0.704
2% AR
REeHl AU E B )
Before Agricultural machinery gross power <0001 46.8 2.471
mutation point
(1954—1999) AE[E K Annual precipitation <0.001 20.0 1.048
ARSI i Mean annual temperature 0.029 3.6 2.514
#UE Intercept - 13925 12 0.013 0.878
REJE U3 )
After Agricultural machinery gross power <0.001 3.9 1013
mutation point
(2000—2013) AE[E K Annual precipitation 0.012 11.7 1.013
BT R Effective irrigated area <0.001 1.2 1.013
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Table 2 Variance contribution of IMF in variations of gross grain yield and its influencing factors

IMF1 (341 35)

Intrinsic mode

Tr Z TR/ %

IMF2 (3 341 35)

Intrinsic mode

IMF3 (2 3 &34

Intrinsic mode

IMF4 (3 A 1)

- BRAE R
Intrinsic mode

Variance contribution function 1 function 2 function 3 function 4 Residue
FEE = Gross output of grain 11.70(3a) 2.82(6a) 2.61(10a) — 82.86
HEREFIEFL Grain acreage 15.16(4a) 27.48(7a) 27.09(22a) 22.25(-) 8.01
A5 RETEBE T FY Effective irrigated area 0.27(3a) 2.16(12a) 6.53(-) — 91.04
Ignl'liiffﬁ\:if volume from Yellow river 0.93(3a) 2.18(12a) o o %.88
TEYI A% Rate of fine seeds 0.41(3a) 1.94(10a) — — 97.65
ARHE G Fl 4+ Fertilizer input 1.64(4a) 0.31(12a) — — 98.05

M3
fZiiﬁﬁfzi1;ijzneq1gnﬁspower 0.45(3a) 0.43(9) — — 99.10
AERE/K B Annual precipitation 70.58(3a) 6.19(6a) 4.65(9a) 11.83(30a) 6.76
AESEH i Mean annual temperature 23.14(3a) 16.58(7a) 8.98(14a) 51.30( -) 0.00
YEW) 32 9T FL Crops to the affected area 16.92(3a) 10.11(6a) 14.34(12a) 38.59( - ) 20.04

1 : W% )45 IMF(Intrinsic mode function) 5 51455 P 1 B0 27 FH I A ASEAAS eRER A v e 10

Note: Number in the brackets expresses the quasi — period of the intrinsic mode function.
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Table 3 Effect rates by fluctuation component IMF of gross grain yield and its influencing factors in Yanchi County
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output of grain output of grain output of grain
A T T AR R R T AR
Grain acreage 0.1731 10.52 Grain acreage 0.1486 3.94
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AR B IR AR B IR
Effective irrigated area 0.1382 0.14 Effective irrigated area  0.2622 0.51
IMF1 IMF3
1 B 5l K
Irrigation water \f()lume 0.1231 0.48 Irrigation water w{olume 0.122 0.24
from Yellow river from Yellow river
IMF1 IMF3
KA R KA R
Rate of fine seeds 0.1053 0.17 Rate of fine seeds 0.1007 0.17
IMF1 IMF3
AHE It FH 2 ALt 2
Fertilizer input 0.1278 0.86 Fertilizer input 0.1630 0.03
IMF1 IMF3
LN AU 3 Ty
Agricultural machinery 0.1417 0.27
gross power
IMF1
GRS FERRK GRS T
Annual precipitation 0.2009 56.83 Annual precipitation 0.1679 0.99 Annual precipitation 0.2761 2.95
IMF1 IMF2 IMF3
PR TR P
Mean annual temperature  0.0952 8.84  Mean annual temperature 0.1123 1.81 Mean annual temperature  0.2158 1.75
IMF1 IMF2 IMF3
PN 2 K TR A2 I THTA WA Z K AR
Crops to the affected area  0.0939 6.37  Crops to the affected area 0.1510 1.47 Crops to the affected area 0.1486 1.64
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Table 4 Indexes of same, difference, opposition of IMF between gross grain yield and its influencing factors
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[ —
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FESE
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Index of difference
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