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Fig.l1 Main meteorological data during corn growing period in 2007
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TR0 AL BEALHE MRS 2 N, R
WG E GE Do LRI FAHE, BRI m A .
TEFH PR AT AS [T BR B 3 77 oK Rl 56K 335 (L) Al
10 CPIRAD; ARSERACR FHREE . IR AL 3 Fh
KA HET A, AL BRSOk H ) K &
] 70%~85%, TDR il (haS MK 7D HrE% Gl
S IS KR REM D AHSS A LS K,
B EE o TN TR R AR BN KRB . T b FE Y
e, 2B 7T~10 cm, ZE1Hi % 40~47 cm; {EZE_L3EFRh &
K NTREBACEEE AR, VAN ANERL, K% 70 cm
JE£ 0.005 mm ()b P-4 s SE T 28 F o BEREAL FEAR HiE /N X
IS KR T 200745 H8H.5 H20 H. 6 A 14
H.7 H 14 HA1 8 H 15 HAR/NX M 1 m® G4 T
H 33.67 mm), TN, FKSEFIHBEREN
168.4 mm. ¥ IL 6 ANMEEE, 4REHE, 24 4NX,
ZAPCIRIG BT, NX AR A 6.6X 4.5=29.7 m?, 4711 60 cm,
FRER R Sh s 56K 335 24 20 cm, L5 10 24 25 cm.
PEAGIE = DATF R RS RRE L R 9% R 7 o 7 et v
JIoNEB AR, KRR FARYE H br7 & 14 tvhm? 7
S, PRUEFR S e . R A2 280 kg, 75 3 IK
M FEIE AN 110 kg/hm?, 35715 B AR 80 kg/hm?,
i1 HE 1A I 90 ka/hm?; 423 it 46 50 kg, I 5 e
— Ui RSN 100 kg, FE RS RIE— YN ;
I3 MICAS U 46%I1 R 2. 5 P05 129013 i 1 45 Al
B KO 45% i FR AN A R . WEJEFI RS . 356 T 2007
fE 4 F 20 HEEFR, T8 H 27 HZ 9 H 13 HARE s
RIES B

R L L3RRI ) B it I S A AR B 5 0 £ 4
K5 kR Hybrid-Maize BRI & o
1.3 FEREKPHRXEREVENE

IR % TR F M e MR AR KRB, 0 F 6

AZEFL R AM] (R6) AR /NX Pl IOREX. (Fos)
BEATHURE, BRIGEZIBEHLIRE 3 BRIOK, I #s FoR i
PRI AT EY N5, AR R TS T 65~75°C R4
FlEpUE, 7ERERY (R3) LB (RE), ¥ HL
HMFSFE 2y TPAL B, RRRARE LR AR T IR, JFsE
PRS/NUIEE7/h

Fz1 HERBAE
Tablel Scheme of field experiment
RS R R Ko L

, o LBAKERSE M

ToOEESS A cmirowese P00
Sk 335 W RARBET 85000
%% 335 iy RIRBET 85000
- e EEAKEGEE W

4 WH0 ARk i 0%~ 85% 68000
W0 WHE KA 68000
W10 B KA 68000

1.4 Hybrid-Maize ##E & /v

YEM A K AR RS S DL R G40 M SR B O Sk, 3 i
TFEWB AR DL e B R EY AR KT mEEK
Tl it B HL R ) 2 8 o Hybrid-Mai ze 27641156025 1o %5
2O AU . R R B R 20 o B A I oK
ARG R BB R . & il K CERES-Maizet™
ERETHBEM PP ERKELBEEEKE SRS
INTERCOM™H1 WOFOST™ #4495 38 FH 52 5 v f) 5l 25 il
WP AT G I, S AN NN — S8 BEE T T B 1) 8
iR, Hybrid-Maize B o l/F FOKR A P25  /EY & ik
RN GRS IR R SRS B B A E A KR T
RIS, M2 O — X BOK = B ). Fr R
IR AR DL K s i v r= AR = I ] RE T ERAE . )
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1.5 Hybrid-Maize # 2 EIRELHE

Hybrid-Maize #8247 15 Se fr 2@ ke X A%+
BEFEY 2 8O B o <5 VRO 12 60 5 DK I 4 5
(MIm®) s HBER% (. Hisgm i CC). HEE
Al CCOL REAHAMNEE (%), BFEWE (mm), 7&K
(mm) FIRGE (m/s). TR T b [E R Bt AR 7K
TORFFOE TR AR A 5wl BERME R 1990~
2007 4,

TR (3R 2) QG RIEAKE, R,
75 (0~30cm Al 30~60cm). AHUR. 2% HX
Bl SAEE . TEHLEM pH i, Horb HIEE KSR LI
Hh AN -+ 3878 5N Hybrid-Maize #5712 47 T 06 7 - 355080
FOR O AR PR

Hybrid-Maize #i 8 pr f5 - 28 (3R 3) 2R 4
B FRAEK TR 50 b R 56 E Rk A2 R
FRY L T e KA 7 S A bt OO A 30 A
AH. HEH (VEDS fiEEH (v k223l (R R
PG (R6)D.

F2 TESBHNERERHELE
Table2 Determination method of soil parameters and its results

b W W5 J7ik:
T (BRE D)% 370 WOLKESHTIE
THEHKE (0~30 om)/% 1364  HT
T3S KE (30~60 cm)/% 1406 TV
T (0~30cm)/g » cm® 130  FJNE
2T (30~60cm) /g * cm™ 133 HJNE
pH 1 (0~30cm) 8.4 GERDATS

HHLFE (0~30cm) /g« kg 118 BREREIAT E ML

% (0~30cm) /g « kg 144  Olsen i
WA (0~30cm) /g * kg? 1446 LRI — KIECRED:
4% (0~30cm) /g * kg™ 087  JFRmEAEIE

ToHLA (0~30cm)/mg+ kgt 315  KCI &#— s &

%3 2007 FXHEIRE EREFHUNMIZR
Table3 Maize growing period observation record of field
experiment in 2007

R W (VE) i (VT 22 (RDEE (R6)

R g H * H % 0 ® H X
] weoo% W W % W %

S 335 M 4.20 54 15 710 8 710 82 912 146
JE 3357 4.20 53 14 715 87 716 83 910 144
S 335 ML 4.20 430 11 75 77 75 77 827 130
YL 10 R 4.20 53 14 79 81 710 82 913 147
P10 FFE 4.20 52 13 716 88 716 83 911 145
H 10 % 4.20 430 11 76 79 76 80 828 131
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AR TR E RGN AT, GO
XTHEWEALBE, 5% 335 FIPL A 10 S AR & A A i A K )
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AL TR SXof 5 - X7 7 B Ak T A 01 2550 SR A e 1) i IR A
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AWy FEFE AR SRR AL 5 S ) )
SE R Rk 0.9469. 0.8164 il 0.9650, ikt i3
K, [EHZREY 5 1.0198, 0.9787 F1 1.1844, ik
FEIET L SRR AR AR, RS 2w g 5 B
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b BE KA B AT S DA TSR I s 5 16 R
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Fig.2 Biomassand yield simulation verification of maize based on Hybrid-Maize model
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FIH 2007 4F H A FoK 580 Hybrid-Maize #E8Y1)
56 A0F L e S B0 AE 5 S W A OGP b R B,
Hybrid-Maize B8 - 5305 X KA KOS FE IR R
5 SMMEREAY) &, 3B Hybrid-Maize SE87EARX A
GRS ik, AWFF0FH Hybrid-Maize #5
A, DL GR35 4 AR BRI AR = )
RV A 0 AT RN B, TR AR TR R,
BATIAUNT 1990— 2007 4F 3 - Y5 TR A 7= ) AT
ML, iR WK 4.

T ARG AW ) AR AT TR R R o AR K
DA A ol A B I B, A 2% b Xl R B g % Y5V
BT RE S BN IR e P i, 2 1% X VR A P R K T g
B R BB E KO AW
Hybrid-Maize B RUE & T K AEKANZ IR0 K 5 R dL

FE, % RN B BN R A BT K
IsEm . BIEE REN] (% 4), BEMNFEE 335 Al

PRI SRR 10 BT A PR R RS B4 T8
(13.25+0.86) t/hm? f1(12.324-0.85) t/hm?; Hb & 2=
IR R PR ) 4y 13 4 (22,454 0.96) t/hm? FiI(20.62
+0.92) tthm®. KA TR 38 I7 R 3RIAT TR R Sk
KA, FEZHROBIR . SRR R K SR AR AE
ARVUIGTE P, AR FH ) R8I B de i 7 o AERSRLA

TR KA E P27 ), Hybrid-Maize #5881k AE K

AN IR AU IO e, R W KSR E
FOO FRAE A= ST R R o APl 45 R B (nk 4
Fizn), SRR G T 335 AP EALE AL 10 KR
A P 2 SR 2 (11.97 £ 1.88) t/hm? F1(11.37+
1.60) t/hm?; b b 358 s A 40 A 2B 7 s 0 40 3 1 38 hy
(19.94+2.27)t/hm? #1(18.63+1.80) t/hm?. M AT K b
Pl 22 A Gl 2B 79 ) B S AR T I AR SR, Ok
FLAUS ARG A 8 ) e RO, e K 335 4
Mk 6.49%F1 4.29%, YL 10 43514 6.86%F 4.46%; it
FERLFD S AR i S A P A e RO, ek 335
3 15.69%F1 11.41%; L5 10 4354 14.06%F
9.69%, B ARG AL ) AR e RN TR A R A
SREG USSR A O, R R RO
WAEFE O R e, RN,

TR J2 B R L A A 7 98 S iR A P
RLIRT B AR = 7K 2305 A2 R =P A 7985 DR PR T A
W1, RoR HARBEIK AT T BRI ED 5 K (P R FE R
ERRM, 7R LRI, B ORI A R N I A
S5k 335 Y H44 0.90+0.13, AR AECN 14.16%; LT
10 “F#4°4 0.92+0.10, &5 RECk 11.30%. X —45 14
IR T O R A ORI E S R R, IR K 4
TR, ARV B R REFE AR S R, PR ksk
e R K.

x4 HIBRBFBERRFEHRNRIG
Table4 Simulation results of spring maize field potential on the dry highland of loess plateau

t-hm'?
461 335 PR 10
4 HEE P ) AR ) o S SR 5
FRER EmR RReR RemR YR mReR gemR mReR akpe ORF

1990 13.36 22.38 13.36 22.38 1.00 12.58 20.38 12.58 20.38 1.00
1991 13.49 21.70 10.67 16.30 0.79 12.60 20.00 10.39 15.67 0.82
1992 12.15 21.27 11.64 19.52 0.96 11.52 19.31 11.04 18.34 0.96
1993 13.10 20.39 13.10 20.39 1.00 12.43 18.89 12.43 18.89 1.00
1994 11.99 22.80 8.32 17.53 0.69 10.79 21.69 8.44 16.65 0.78
1995 1227 21.85 11.91 16.15 0.97 11.22 20.19 10.93 1591 0.97
1996 14.22 23.07 14.58 21.85 103 1322 21.32 1335 20.80 101
1997 12.33 2251 797 16.71 0.65 11.03 21.48 7.72 16.21 0.70
1998 13.05 22.17 13.21 21.38 1.01 12.16 20.59 12.26 20.07 1.01
1999 14.23 23.47 11.58 20.82 0.81 12.87 22.07 11.20 19.15 0.87
2000 14.16 24.12 12.14 21.98 0.86 13.11 21.62 11.72 20.09 0.89
2001 1323 23.17 9.80 17.18 0.74 12.34 20.70 9.45 16.13 0.77
2002 1459 23.93 11.02 20.49 0.76 13.56 21.76 10.79 19.00 0.80
2003 13.36 21.82 1337 21.84 1.00 1261 19.95 1261 19.95 1.00
2004 12.33 21.59 12.48 18.70 101 11.67 19.60 11.74 17.73 101
2005 13.20 22.75 13.15 21.10 1.00 12.35 20.62 12.44 19.67 1.01
2006 12.76 21.93 12.38 21.35 0.97 11.87 19.87 11.73 19.69 0.99
2007 14.74 2321 14.74 2321 1.00 13.78 21.06 13.78 21.06 1.00
FME 13.25 22.45 11.97 19.94 0.90 12.32 20.62 11.37 18.63 0.92
PR 0.86 0.96 188 2.27 0.13 0.85 0.92 1.60 1.80 0.10
L5 R CVI% 6.49 4.29 15.69 11.41 14.16 6.86 4.46 14.06 9.69 11.30
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V£ h—A 1 CERES-Maize #% 5j INTERCOM #5 %Y
AR ERE AR BRI, BORAESTEIT R
Hybrid-Maize #5484 (#)[F]IF, FH Lincoln (1999-2001 4)
FI Manchester (2002 4) KHITREG L5, N FEAT 56
WFEERE |, 5 CERES-Maize i A INTERCOM #ii Y
HEAT T bR M, 25 K W, Hybrid-Maize #i717E Lincoln
F1 Manchester P H1I15 RIR L7 50E, AHX CERES-Maize
P, Hybrid-Maize 57856 S35 AR A0 AH % 5 4 UsE, T
HAEASBEACAE RS TNRE JE AT T, 25VF S N B /D
MVE YRR TES 0 At gt K 1, Hybrid-Maize 15
RTE B b SRR I A U AL AR, B R AR AR X
FORERRE b AT B 1 N S

IR A3 S B - SR R OK P R e ) 3 PR A IR
T, CATFTTERM, B FRE T KRR A R A
PR RSB 15 thm? LL b e o o A0 ) v ]
H PR R HAEY R P R T 3 L R IRX R
RGP A P 14 W 10,72 thm?,
8.77 thm?. 257241 F| DSSAT3 1 CERES-Maize fi7!
FEAIF 5T 35 v S 22 A Mk R KR A P98 R ik
FEEE T, 13 RUE KOG AR R RS A
W 1435k 8.27~15.97 t/hm?® #1 0~13.54 t/hm?. A<HF 5%
FIH Hybrid-Maize HiBA0ITHE H) 2 + F 8 1990-2007
S IA)F5-A7 TR 2R T A A e s ) RV A = i ) R
B, ORI OK SRR Bl R 2 5 A B A LI 85000 # 4k
PER, HOBTE A 7= 9y RS 2B 77 4y 0k 11.99~
14.74 tHhm? J 7.97~14.74 thm?; % J& 4 K 5 R 7 il
TS 6800 FR/hm? 450, Jeili Az =1 )y Fs e 2k
W 114054 10.79~13.78 thm? }¢ 7.72~13.78 thm?, 3
AP A S TR S v T o W AR R
PRV SRR (g R i 52 2225 BR ] CERES-Maize
BRI EPR &G RIEAR—3, 1 FRABRKESR, K
PRI 7 T2 7 3 o e AN 3 - g S R R AL, S )y
Chn g L FACER RIS A= 1, e Rk
PR ARG, PRI N RGBSR, A
FEE ARG 1997 AEBLRUR RS R AL PR Bk, A
8 thm? 47 . ¥ W] % % PO 7E b DSSAT4.0 rf
CERES-Maize R EAT S H0 E RIS UE (1) 3Lmt |, Xf4E
JE PR RAE P23 T A S S A e AR, fE— A —
TR, B RS X Tk 2R ek
PV 13.53~22.56 tthm?, E B [H £k X 4L
PR RO AR ) T X . R A
H FHAEY A= O R 4 R, Hybrid-Maize #5
R HI CERES-Maize fii 2l [F] R HLEERL AL, FHO/EY) AR 7=
NRERRAF AP = Rl R R, AW, 1
WP 52 N B 225 MK, 1 FLI A ok 4
i XA ) 5K B e T8 B B b i s B ST SR A 1K 9
i, B b LR, I Hybrid-Maize # % Fi
CERES-Maize B, Rpjjl & 78 5 2% 8 K PR 2 £ 1)
Hybrid-Maize #5784 T3k 45 i 45 5L 56 i B AT 5K By 2% Fl

HE.
4 2 it

1) Hybrid-Maize #5817E 5 1 AR HH A G Aqbl 3
B, AERAA X T KA AT RGN 5. SR 45
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Adaptability of Hybrid-Maize model and potential productivity estimation
of spring maize on dry highland of loess plateau

Liu Yi***, Li Shiging"®, Chen Xinping?, Bai Jinshun?
(1. Sate Key Laboratory of Soil Erosion and Dryland Farming on Loess Plateau, Institute of Soil and Water Conservation, Chinese Academy
of Sciences and Ministry of Water Resource / Northwest Sci-Tech University of Agriculture and Forestry, Yangling 712100, China;
2. College of Resources and Environmental Sciences, China Agricultural University, Beijing 100094, Ching;
3. Changwu Agro-ecological Experiment Sation in the Loess Plateau, Yangling 712100, China;
4. Graduate School of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: On the basis of verification of the Hybrid-Maize model in the maize production system on the dry highland of
loess plateau with field experiment in 2007, the Hybrid-Maize model was used to simulate the potential productivity of
spring maize on the dry highland of loess plateau. The maize yield potential data were obtained between 1990 and 2007.
The results indicated that the Hybrid-Maize model had a good simulation effect on the dry highland of loess plateau.
Correlation analysis indicated that there was a highly significant linear correlation between simulated data and observed
data of total biomass, stalk biomass and grain yield, and the coefficients of determination were 0.9469, 0.8164 and
0.9650, respectively, the regression coefficients were 1.019, 0.9787 and 1.1844, respectively, close to 1. Annual
photosynthetic- temperature potential productivity and climate potential productivity on the dry highland of loess plateau
were different with different varieties. As for impact-typed maize, annual photosynthetic-temperature grain yield and
total biomass were 13.25 t/hm? and 22.45 t/hm?, respectively, and for flat-typed maize they were 12.32 t/hm? and 20.62 t/hm?,
respectively. The annual variation of photosynthetic-temperature potential productivity was low. The climate grain yield
and total biomass were 11.94 t/hm? and 19.94 t/hm? for impact-typed maize, respectively, and those were 11.37 t/hm?
and 18.36 t/hm? for flat-typed maize, respectively. The annual variation of climate potential productivity was high. The
yield potential exploration of maize on the dry highland of loess plateau is dependent mainly on improving
planting-density and soil water condition, therefore, the Hybrid-Maize model has good application value on guiding high
yield cultivation of maize.

Key words: Hybrid-Maize model, potential productivity, maize yield simulation, spring maize, dry highland of loess
plateau



