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IAL PR %, LIREAFTAAETT 0~20 em # /2
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Table 1 Soil sort, soil ID and regional distribution in Ningxia

TR 1= I3 X35
Soil ID Soil sort Distribution of region
5 ‘ . N -
i SR A T R el A K
NX 00000001 Surface ust Mainly distributed in Zhongning: Zh i Li Wuzhong: Qingtongxia and Yongni
irrigation-warped soil ainly distributed in Zhongning, Zhongwei, Lingwu, Wuzhong. Qingtongxia and Yongning-
IR 1 s . [
0000002 Aqfﬁ‘f; £ ER AR P R
- . Mainly distributed in Huinong, Pingluo and Helan-
warped soil
P LB AE R AL A R AR | [5G e A LS o DA L LA
NX00000003 Si Mainly distributed in northern Yanchi, eastern Lingwu. central and southern Tongxin: north-
1erozem ern Haiyuan and south of Zhongwei and Xiangshan-
FEATAEER I RO MRS L R ) A AR AU AN SR =2 L0 AR AR 0w g R A AE S
— BRI 53 I MR £ 4
NX00000004 N § A]l ted soil Mainly distributed in the lowland among hills in Yanchi: Tongxin and Haiyuan, and highland
ew aceumuiated sot at the east foot of Helan Mountain: secondly distributed in the plain land and tableland of Liu-
panshan mountainous areas-
00000005 Rt IR AL O By
Aeolian sandy soil Mainly distributed in Yanchi, Lingwu and Tongxin-
NX00000006 R - T AT TR LR
Eroded loessal soil Mainly distributed in southern loess hilly areas-
00000007 waL EEAAEA L R
Loessial soil Mainly distributed in Yanchi, Tongxin, Haiyuan and Guyuan-
00000008 Byt I BT B
Dark loessial soil Mainly distributed in Guyuan, Xiji and Pengyang
XU0000009 WL I,
Grey cinnamonic soil Mainly distributed in Longde Jingyuan-
FARE R L E B B2 AL B SRR L B RG b
- o T B
NX00000010 o The meadow bogg solonchak mainly distributed in Pingluo. Helan, Shizuishan and Taole,
Solonchaks . . L _ . . . . .
while the residual solonchak mainly in gentle-slope hilly area in Tongxin, Yanchi, Zhongning
and Zhongwei-
- FESAAEB LB W S A S S L, SRR AT 257 A
NX00000011 " Minly distributed in mountainous areas of Helanshan, Luoshan. Liupanshan, Yueliangshan

Skeleton soil

and Xianshan, with the gradient of 25° of slope-




5 2 1 t Bh% . VM DSSAT BRIHIN T KA /N B AT B 43

e E A e W S & SR (m) Vs a=s 18 R 2w T
Grid name Longitude Latitude Altitude Gridnumber Soil sort Soil ID
B2BJ 106. 440 39.390 1365. 630 123 HE 1 Skeleton soil NX00000011
B2BK 106.730 39.390 1286. 900 124 ¥ 1 Skeleton soil NX00000011
B2CI 106. 160 39.170 1375.790 119 ¥ 1 Skeleton soil NX00000011
B2C]J 106.450 39.170 1346. 050 120 JREE L Sierozem NX00000003
B2CK 106.730 39.170 1261.170 121 454 Solonchaks NX00000010
B2DI 106.160 38.950 1349.350 115 H1E L Skeleton soil NX00000011
B2D] 106.450 38.950 1261.200 116 Wit Alkali soil NX00000010
B2DK 106.730 38.950 1207.310 117 WL Trrigation-warped soil NX00000002
B2EI 106.170 38.730 1275.770 111 451 Solonchaks NX00000010
B2E]J 106. 450 38.730 1196. 330 112 WL Trrigation-warped soil NX00000002
B2EK 106.730 38.730 1415.110 113 R+ Aeolian sandy soil NX00000005
B2FH 105.890 38.500 1515. 660 106 JK¥+ Grey cinnamonic soil NX00000009
B2FI 106.170 38.510 1161. 460 107 HEW - Trrigation-warped soil NX 00000002
B2FJ 106. 450 38.510 1279. 800 108 HE + Trrigation-warped soil NX00000002
B2GH 105.890 38.280 1356. 680 102 FFL- New accumulated soil NX 00000004
B2GI 106.170 38.290 1171.270 103 WU+ Trrigation-warped soil NX00000002
B2GJ 106.450 38.290 1338. 850 104 K55+ Sierozem NX00000003
B2HH 105. 900 38.060 1313.520 96 K5+ Sierozem NX00000003
B2HI 106.170 38.070 1252.930 97 WL Trrigation-warped soil NX00000002
B2HJ 106.450 38.070 1399.230 98 JREE L Sierozem NX00000003
B2HK 106.730 38.070 1485. 600 99 K+ Aeolian sandy soil NX00000005
B2HL 107.000 38.070 1576.670 100 R+ Aeolian sandy soil NX 00000005
B2HM 107.290 38.070 1543. 290 101 JREE L Sierozem NX00000003
B2IH 105. 900 37.840 1484. 360 89 FFL- New accumulated soil NX 00000004
B211 106. 180 37.850 1418. 490 90 #514- Solonchaks NX00000010
B2IJ 106. 460 37.850 1427.550 91 Kb+ Acolian sandy soil NX00000005
B2IK 106.730 37.850 1548. 800 92 A7+ Aeolian sandy soil NX00000005
B2IL 107.000 37.850 1544.710 93 K5 L Sierozem NX00000003
B2IM 107.290 37.850 1545. 750 94 KF5+ Sierozem NX00000003
B2IN 107.570 37.850 1426.730 95 FF L New accumulated soil NX00000004
B2JE 105.070 37.610 1523.770 78 K+ Aeolian sandy soil NX00000005
B2JF 105.350 37.620 1506. 680 79 R+ Aeolian sandy soil NX00000005
B2JG 105.620 37.620 1428.990 80 JRAEE - FIHLE 1 Sierozem and skeleton soil  NX00000003
B2JH 105.900 37.620 1496. 790 81 BER 1 Irrigation-warped soil NX00000002
B2JI 106. 180 37.630 1445. 250 82 JREE L Sierozem NX00000003
B2JJ 106. 460 37.630 1395. 550 83 R+ Acolian sandy soil NX00000005
B2JK 106. 740 37.630 1571.920 84 7>+ Aeolian sandy soil NX00000005
B2JL 107.000 37.630 1669.070 85 K+ Aeolian sandy soil NX00000005
B2JM 107.290 37.630 1601. 240 86 R+ Aeolian sandy soil NX00000005
2.2 HEERE 6 H 20 HAT/EHE 4 K, BEK B R4l K-F-an sk

INEEETIRE S~ K, kKT A AT TR 2,
RAPHERE: K S A Lo A 20 ARTJEHE 3 K:
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Table 2 Fertilization and irrigation control lever in the experiment
HEKALTE HEK A Jit AL Acb Jiti A A 3
Irrigation handle Irrigation date Fertilizer handle Irrigation date
e 2 3 H¥wj
SV (4 A 26 F) JI 5 71 i JEAE
1 AR . 1 Applying base fertilizer at the end of February or the
Irrigation in tillering (April 26) L
beginning of March-
. - 4 HJE S Hynane
B 12
2 }KT"]J((OH . Ei) 2 Applying additional fertilizer at the end of April or
Irrigation in jointing ( May 12) g
the beginning of May -
5 TR (6 L H)
Irrigation in flowering (June 1)
, S HK(6 24 H)

Irrigation in maturing(June 24)

JEEBH -5 BN 1986 SETTAGH B A S
BC % BEKREAE 4~ 6 K /bR 900
m’/hm” s T AR A B A AR AR ST A
To, 1989 4RI 4 A7 HE IR IC 5% MK 6~ 7 Ik, /b
Sy 400 m®/hm®, FEREAEIE ST s [0 A 1990 4ETF 45
R LB AEIC S BEBEN 1991 SETH45, K 3 IR 5
ANEEER 9 800 m®/hm®, SR AR B — (AR E
KGR ERSR)/ FRR I 4 1 TSV X A
MA/NE R N &, m i P05 &, K ErA
HtiH o TENE T Ok H PR R BRIE R A RN

TEBATTHIA p » AP A B2 3~4 1K
FEIK 273 NS T HA% Re T B & &

Jit JE FREE 7K B8 I =K I TR DR — 2k, KR
FE B B 18] B fome ™ &, ZEE 1994 4ERAFT-F-1
B2 42~43 kg/667Thm”, 2 J5 0 5] 25~ 33 kg/
667hm”,

B J7 K 80 AR A R AT, i % 5 A BkE L
B, 80 FEAUG - i SEE#HE LR, —F =Pk
PR, BRI AL R B T B AL H Tl
BRms =, IL 3 M A TEE, 1C R A HER P, 25
B S ARHERE , Ty 1 R a] g A2 1l 25 1 FeAl]
KT T B A H AU W3 /N AL I 5
P X TG IR B B A 7 BEAT A IE AN
3 AL

i SR T S — EL AR AR B e AW
MR — L0, T R S B AL Oy ik B 9 P 4
WFHA, HHaLr" % (2004) 7E R i DSSATS. 5
AU ) CERES — maize BRI, $2 T —Ff
a PSR T i%, o] LU R EVRY) M 24
Wik, BT RSB0 RS ) g
SRR R R AR RS 5 ok R BT AR, X T

B SR TR R B R A SR S 5
AT ERAY, JF 456 T 28 e 1Ak B ki
W REA I B /NP )7 ZERICSS = (sim Y1 —obs Y1)*
++(sim Y; —obs Yi)2 ,sim A1 obs 4351 3% 75 AL AT
DB Yoo Y FORARAEA AL B R e AHIE B Y
P SEIL FSH, DSSATS. 5 FEMA 45
TR T D SHARTF #FRVE Genotype Coeffi-
cient Calculator (CENCALC)[Q]O FEWIE SRR, gk
TSR 5 S BAE A A R S
JFIRZE R A IR ZEARRT IRl /N AU B 25 SR 3%
B VAR B L BTG A R S S B AR
Pt BEAUSE SRt #Em Y 17 B XM A% 25
km X 25 km B 39 Mg L FERE R Ak 100 48
(1 baseline ,AZ B2 5l 5 T AL E TR
.

B AL 2 T 2 T 2 80 R de B A
(BB RR TR R, H R I AR X e —
IS FE P AR AR S T B AR 38 2 500 B AR B 5k S
B, AAEWEE ) BAR S A A SFE A
R B RIS R S R I i A S RO 7 #R RN
ST T RSB B e, RATTE
Vi DSSAT 3.5 B FE A I B S B ARE A 1)
i 8] 5 B Rt Dy Al S A e sl SCE s 7R
W R, ATRAH R S5 SHOR A SR A K
] Fe s A b 4 B 7 X BKF R = A A
IRE 7K W TLUOK, B BT fR HEK & T A & &
NP, K {8 & ] it AE e J LI 5 U 1 i AE
FEATFAE, Hoh N.P. K & B 204X S
SN B B 2 55 1Y) SR B AS 1 S5 R 1] LAAS 1) A
E . FERIAR ] 7 20 7 Bl b T DAV g S 2
—AFBPRG TR B 7 20 A R R TR
A RO R R 34T, X FE AR SR IR B 0 7 &
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Fig-1 Comparison results of observation and simulation of growth stage characters and potential

yields on spring wheat Yongliang No- 4 in Yongning(left) and Pingluo(right) counties

B L] LU KT O BB '
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Jitg s ORIE T B OEAE T AR 00 N HEBE K e 2. X

LO87 45y ] 88 DX 9 7 Bl 4 St R AE A 72 T I
IR TR 34T 1T 40K F R E 4. 8
AR AT B, 1987 2K 7 KT % i EL 4 1
FNERFAEEW KB T REARPRRE, K
TO6AA~TH LR (A~ HRMN) LT H
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W KA TR, CFB KA T H T R R IR
5 HTA)~6 A L) (AR~ hBE) A 1 i dum
BAER RIS K, I SERRTE L - 3 R
7 8 2 R PR 2 B AR M K B S B I R TR
PR s, TR PR v 5 R T X B R
BN AERAUN. HI PR F TG X — A S5 R
MR AR
3.2 RESH

Xt PA B RN R TIRZE AT . BN RE
Tl 71 BF- 2 F 73 %% 22 (the mean percentage

x3

errors MPE), 7R 122 (a root mean square differ-
ence; RMSD) , “F-34{fZ= (mean bias error» MBE ) %45

PRSI, S g SR B M 2= T E A .
MPE = [ Ein:l | dataid;?odeli ‘ 100] /n ()

RMSD = [[Einl(modeli_datai)ﬂ /@
MBE = [ Zin:l(modeli _datai)] /n (3)

MRAELL_E =, T By 15 48 (1986~2000
AE) AP B A RN A PR A R B A A U (]
SEMME IR ZE g5 R a3k 3 s,

KT VEZHE 1986~2000 FHEAEFE FEXY EEMARBENEREUEIRELR

Table 3 Comparison of observation and simulation error about potential yields and flowering

days and physiological maturity days for for 15 years(1986~2000) in Yongning and Pingluo counties

B4 County Eﬁ"ﬁd M%Zfiﬁd MPE (%) RMSD MBE
EAEF B Potential yield (kg/hm”) 5770 5375 16.5 1029.3 388.4
7K T* Yongning FF 1 Flowering(d) 90 90 0.9 1.3 0.7
A= 3 A Physiol maturity (d) 116 110 5.4 6.4 6.0
{BAEF 1 Potential yield (kg/hm”) 4872 4601 11.2 599.2 245.2
*F-% Pingluo FFAE Flowering(d) 95 96 2.6 3.4 —1.5
A= 3 B Physiol maturity (d) 120 109 10.0 12.0 10.5

P TR AE 7 B TN 285 2R LE S B v K T
H 400 kg/hmzv‘T‘%}%%} 271 kg/hmzO X B
FFAE H AT G S (e 1K T A= 2 s A H 3
TRME PS4 24 L S (B 6~ 11 5%, T8 R
AP 15 42 =i 45 5 MPE iR 22 73 47
BT 2000 B IR T TR E .

4 T HE 25 km X 25 km B HEX 39

A LS

*T Baseline 4F (1961 ~1990 4E) Ky A2,
B2(2011~2100 42) S5 5 . T E B # X 39
MERK R 4SRN BTE T BT, 45510
&l 2.3.4 PR,

X 39 MK HEAT A2 B2 SURIE S T 100 4E Ry
BT SEMEAR LR 45 R K W] . Baseline 1% 5
T 39 A A P B AE 7 R N6 428 kg/hm”, A2
5 R iy 2011~2040 2041~2070  2071~2100 -
PB4 5] 6 235 5 869 5 211 kg/hm”, 55 Base-
line 4 AR He 3 5 7= e . 43 B S 3740 890,
19% . B2 {55 Fhy 2011~2040_ 2041~2070 2071

~ 2100 3 #7284y B K 6219 5977 5 721
kg/hm”, 5 Baseline 4FAH .4 i a5 43 31k
M3 TV 1Y, A2 SMERE R T, KR 4 SHF N
FEHRTTHE L B2 ARG R TEK,

Bl 2 Baseline(1961~1990 ) SREHER T HAERX 39 4
HEAR (25 km 725 k) B FEF B (kg/hm*) IULE R
Fig-2 Simulation of potential yields (kg/hmz) of
39 grids(25 km X 25 km) in Huangheirrigation region of

Ningxia under baseline (1961~1990) climate scenario
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Fig.3 Time series simulation of potential yields(kg/hm?) of 39 grids(25 km X 25 km) in Huanghe irrigation area
of Ningxia under A2 climate scenario( left 2011~ 2040, middle 2041 ~2070, right 2071 ~2100)
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Fig.4 Time series simulation of potential yields(kg/hm?) of 39 grids(25 km X 25 km) in Huanghe irrigation area
of Ningxia under B2 climate scenario(left 2011 ~2040, middle 2041 ~2070, right 2071 ~2100)
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Application of DSSAT crop model on prediction of potential
yield of spring wheat in Ningxia

YANG Qin's XU Yinlong’: LIN Erda’, XIONG Wei’, CHEN Xiao-guang’
(1. Weather Station of Ningxia, Yinchuan, Ningxia 7590002, China;
2. Institute of Environment and Sustainable Development, Chinese Academy of Agricultural Sciences

Beijing 100081, Chinas 3. Meteorological Bureau of Qinghai, Xining, Qinghai 810001, China)

Abstract. Under the conditions that insect pest and diseases were not considered; the CERES-Wheat model
in DSSAT 3.5 crop modeling was applied to predict potential yield of spring wheat in Ningxia- Through adjust-
ing spring wheat cultivar coefficients of Yongliang No-4 on Yongning County and validating the model, cultivar
coefficients were identified- Using these coefficients, growth performance and potential yields were simulated on
the same cultivar for 15 years (1986~2000) in Pingluo County- The results showed that between simulation
and observation there was a good approach for potential yields and flowering days. and a larger error for physio-
logical maturity days- Under the future climate scenarios(AZ and BZ scenarios ), in Huanghe irrigation area of
Ningxia for 39 grids(25 km <25 km scale) . potential yields were simulated for 90 years which were divided into
three stages(2011~2040, 2041~2070, 2071~2100) and were compared with baseline climate scenario (1961
~1990). The results showed that potential yields under both future climate scenarios(AZ and B2) would de-
crease compared with that under the baseline climate scenario by 3%. 8% and 19% under three different stages
of AZ climate scenario respectively, and by 3%, 7% and 11% under three different stages of B2 climate scenari-
o- The decrease rate under higher release of CO2 was larger than that under lower release-

Key words: DSSAT crop model; baseline climate scenario; AZ and B2 climate scenario; cultivar coeffi-

cient ; potential yield



