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Sensitivity analysis of spring wheat to variations in temperatures
under different tillage measures

DONG Li-xia', LI Guang'?, YAN Li-juan®, LIU Qiang', YAN Zhen-gang'
(1. College of Information Science and Technology, Gansu Agricultural University , Lanzhou, Gansu 730070, China;
2. Gansu Provincial Key Laboratory of Aridland Crop Sciences, Lanzhouw, Gansu 730070, China;
3. Agronomy College, Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: In order to study the influences of temperature variations under different tillage conditions on yield of
spring wheat, a revised APSIM model was used. A simulation was implemented to analyze the yield of spring wheat by
cultivation measures including conventional tillage & straw turnover (TS), no-till (NT), and no-tillage with mulch
(NTS) under nine variable conditions using lowest and highest temperatures as the independent variable factors. Then the
surfer software was used to complete the sensitivity analysis. The result shows that under three different cultivation mea-
sures, yield rate of the spring wheat was more sensitive to the variations of the highest temperature. When the highest
temperature rose, yield rate showed a negative sensitivity. Under conventional tillage + straw returned and no-till cover
tillage measures, the average yield of spring wheat are respectively 2 268.8 kg*hm~2 and 2 274.0 kg*hm ™2, signifi-
cantly higher than the average yield of spring wheat 1 815.4 kg*hm ™2 of no-till tillage measures. Under traditional farm-
ing + straw returned and no-till cover tillage measures, wheat production seemed stable with the changes of tempera-
tures. When the lowest and highest temperatures varied within a certain range, wheat production under traditional farming
+ straw returned and no-till cover condition was stable.
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Table 1  Simulation design of the lowest and the highest temperatures
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Table 2 Classification on sensitivities of crops to climatic changes
TiH Hh B 7 BURK A UK AU R IOE BBk o TE Uk
ITtems Moderately negative Slightly negative Not sensitive Slightly positive Moderately positive
7R K Yield change rate —15% ~ - 25% -5% ~ - 15% -5% ~5% 5% ~15% 15% ~25%
#i Code -2 -1 0 1 2

2GR

2.1 AEBEREETENEFENITEUI T

FoREB L 5 % 1, K T30 UEJ5 9 APSIM £
Sl 19702011 4R G HHE + F5FF
M (TS) Al (NT) F BT 35 (NTS) 3 RS it
TANER RTINS . TEEGHHE + TR
H (TS) Ae#F (NT) F b 55 (NTS) 3 FBEAERE it T
INFZ R () AR AL S B AR, O R LR
PEAHDCAE A GHHE + FEFHE H (TS) BEE AT,/
Frr RN 2 685.8 kg hm 2,42 a FXy =i
2 268.8 kg hm =% Gk (NT) BEE T, /AN 7=
BN 2 128.4 kg hm™2,42 a F-X 57 N1 815.4
kg hm ™2 o BF 35 (NTS) BHE A1 T, /N 7= i i
TN 2 697.5 kg-hm™2,42 a P28k 2 274.0
kg'hm_zO
2.2 HNEFENERETUHSBES T

FIH] APSIM 455 BURELHL = FhBEAE 251 T /I
e, WA AR AL TR AR AR
o VIR B 728 A i | e e Rk B ) 78 A o R AR Ak
FRE T =B . AR R OB R A3 b o, 75 2
SR i i, A FH - Surfer 2014 % 7= AR fb Rk 47
RN IR W =R [ E RS I T BN =)
BRURMEVE 40T, IR 1 B 2 R 3 AT RAE Y, Y
S AR EEAN AR, B R T B /N By R
IEBURAIANBURR; B i BTt /N T R
AR U, R, = RORRIEE R N BN
2277 i (1 ORI O3 A R 348 < X AR 4 Xl A b oy
AR, 2T f RN IEBURR K, A7 A R
RURRIX I, X FERH - 7E 3 FIBHERSHE T, Y e IGIRE
FrEg i, F/INAE 7 i IR IF U B s T
B, /N2 7 e AR I 0 B 5 T 4 e I I B R e e
TS L AR R N, /N2 7 i R BOER BN A
2.3 AEA#MERETENEFENEBEETHNE

R LR T

FEE 1B 2 FE 3 H AT 2R A SR (E LR AR X
7 LB SRR o, HL 25 B A A e 50
RO AR B A AN A, R

TE =PSRRI &, A /N2 7= o B o I
s, e AR AR N AR /N2 ™ B R e T
JERSEIN, P AR B R . WA /N A 7= A B
1 ek P P92 A SRR e i L BE 1) A X A /N K
R R T I AR

1.0

0.8

0.6

0.4

i §§\§§\§\§§\§\§§\§\k§
I”é \\{\\\\\\\\ .“g

02 04 06 08 1.0
3 I i £ Minimum temperature/C

I TSHERHTRREENMRSEEZHR
INEETHIBREES
Fig.1 Sensitivity distribution of wheat yield to variations of

lowest and highest temperatures under TS
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Fig.2  Sensitivity distribution of wheat yield to variations of

lowest and highest temperatures under NT
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