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Tab.1 The variance test of growth characteristics of Yongliang 4 and Ningchun 47 wheat at different growth stages

AR e B7E T HI(SS) Y7772 (MS) F PfH FRE
ity Bl ] 0.012 0.012 0.012 0.912 4.085

i K ] 134.322 33.580 35.214 0.000 2.606
N ity Bl ] 67.500 67.500 7.324 0.012 4.260
i Al 12 091.000 6 045.733 655.957 0.000 3.403
- sty Rl ] 6.746 6.746 0.184 0.670 4.043
e KT W] 2388.971 477.794 13.011 0.000 2.409

L2 29 mMmEM~EMRERERNEZN
oL

2 Al i R R R A A Y T R R (K 2)
B2 A Bl 4G S0/ VR AR URE R 2 S
FAEr 50 12.718 F112.071,¥ > F_ =7.709, 4
PRIA] 2 A~ h Bl i) 45 52/ FE R, SRR R 2 22 S A
B F A <F,=6.338, NRELE 5 2 AL AP
25 S/ VR AR R OB BF 5T L S LAT B 56

Fo BRICZ AN, 2 A b Ff i) FEORE &R REORL H L TORE
O HLE SN R AR E A AR
ZES R A 2, 29 AT DA 2 A4S dh R % 25 b A
MF=GORMT SIS LAL R AR . BREEIE ™ 4R B
(] F) 22 5 S0 25 A1, A7 8 Ay Bl 2 3R A s ) ) 22
S R W EPE 2003—2007 47K | 4 5 Al
2008—2012 43¢ 47 SRR BEAT I 220 T &
Y.



360 + 2

TR

35 %

R2 2NN ERWTERFTEMBERNTEREER

Tab.2 The variance test results of yield and it’ s component of two cultivars of wheat

2255 7R A B2 P I RI(SS) 17572 (MS) F Pa FEfE
JNEEL 5.329 5.329 12.718 0.023 7.709

FRR R 0.169 0.169 12.071 0.025 7.709

TR 1.444 1.444 0.267 0.633 7.709

PL:y AR 0.057 0.057 2.499 0.189 7.709

il R ] THE 39. 800 39.800 1.846 0.246 7.709
LN VRS s 123.904 123.904 0.000 0.987 7.709

S 15 406 15 406 0. 506 0.516 7.709

E Vi 45 426 45 426 2.774 0.171 7.709

A 82 105 82 105 0. 889 0.399 7.709

JNEEL 3.376 0.844 2.014 0.257 6.388

BBk IR 0.040 0.010 0.714 0.624 6.388

EE TR e 79.910 19.978 3.695 0.117 6.388

T 0.277 0.069 3.022 0.155 6.388

AEPRIE] THIE 39.341 9.835 0.456 0.767 6.388
g 17 537 482 4 384 370 10.508 0.021 6.388

SR 339 835 84 959 2.792 0.172 6.388

ZFE 289 465 72 366 4.419 0.090 6.388

A 1230 885 307 721 3.332 0.135 6.388
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Tab.3 Correlation of LAI with growth traits, yield and yield components
at different growth stages of spring wheat in Yongning County
=] LAT STEEN] LAT AT LAI il FE ) LAI AL LAI FEORHEAR
Wtk 0.180 0.400 0.267 -0.303 -0.060 1994—2007
ik -0.473 -0.139 0.194 0.437 -0.062 1995—2007
2| AR 0.173 -0.066 0.482* -0.005 0.207 1994—2007
= 0.556 * 0.462 ** 0.303 0.186 0.017 1994—2012
ST EER I 0.202 0.199 0.56* 0.364 0.505*  2000—2012
P R 0.012 0.012 0. 808 ™ 0.8 ¥ 0.406 * 1994—2012
s 0.145 0.333 0.554** 0.683 ™ 0.415* 1994—2012
FLENE B 0.087 0.312 0.445* 0.565 ** 0.377 1994—2012
R 0.171 0.283 -0.317 0.192 0.523* 1994—2012
iR s 0.260 0.563 ** 0.211 0.387 0.290 1994—2012
LA R 0.186 0.194 0.167 0.456 ** 0.495 ** 1994—2012
AR 0.077 0.333 0.139 0.439* 0.334 1994—2012
BLIN g iy 0.063 -0.147 0.204 0.592 ** 0.563 ™ 1994—2012
S -0.212 -0.290 0.236 0.556 0.434~ 1994—2012
R4 -0.120 -0.357 -0.071 0.231 0.199 1994—2012
TR -0.111 -0.394 " 0.124 0.281 0.216 1994—2012
JINEE -0.053 -0.142 -0.131 0.053 0.132 1994—2012
TR -0.034 -0.187 0.369 0.219 0.121 1994—2012
ZF A 0.098 0.112 -0.163 -0.133 -0.030 1994—2012
e | e S RORIEAT 0.1,0.05.,0.01.,0. 001 [ & A 56
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Fig. 1

Relationship between LAI and plant height at different growth stages of Yongliang 4 wheat during 1994 —2007
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Fig.2 Relationship between LAI and plant density and panicles per unit area

at different growth stages in Yongning County of Ningxia during 1994 —2012
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Fig.3 The relationship between LAI at heading stage and the real yield (a) and LAT at milk

ripening stage and theoretical yield (b) in Yongning County of Ningxia during 1994 —2012
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Fig.4 Relationship between LAI at heading stage (a, b), milk stage (¢, d) and wheat

yield component in Yongning County of Ningxia during 1994 —2012
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Tab.4 Estimation of LAI at heading stage and wheat yield by MODIS
EVI and NDVI in Yongning County of Ningxia during 2005 -2010

MBS A EVI LAl BULLAT - 507%/kg « hm =2 Al kg - hm ™2 R2E/%

2005 0.39 6.21 6.20 4 813.5 5030.7 4.51
2006 0.42 4.71 4.87 5001.0 4684.2 -6.33
2007 0.28 3.66 2.70 4 417.5 5279.4 19.51

VI 2008 0.36 6.02 6.55 4750.5 5212.1 9.72
2009 0.35 7.71 6.45 4713.0 5156.2 9.40
2010 0.30 2.68 4.31 4 551.0 4699.4 3.26
2005 0.48 6.21 6.02 4 813.5 4954.1 2.92
2006 0.58 4.71 4.96 5001.0 4 690.9 -6.20
2007 0.43 3.66 2.73 4 417.5 5263.6 19.15

NDVI
2008 0.47 6.02 5.57 4750.5 4799.0 1.02
2009 0.51 7.71 6.77 4713.0 5350.2 13.52
2010 0.46 2.68 5.01 4551.0 4695.4 3.17
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Relationship Between LAI and Growth Traits and Yield
of Spring Wheat in Irrigated Area of Ningxia

LIU Jing"?, MA Liwen'?, ZHANG Xueyi'”’

(1. Key Laboratory for Meteorological Disaster Monitoring and Early Warning and Risk
Management of Characteristic Agriculture in Arid Regions,CMA , Yinchuan 750002, China;
2. Ningxia Key Laboratory of Meteorological Disaster Prevention and Reduction ,Yinchuan 750002, China)

Abstract : In order to provide the basis for using MODIS vegetation index to monitor wheat growth and estimate yield, the variance anal-
ysis of growth characteristic, yield and yield components of two varieties of spring wheat was carried out by using the observation data of
two varieties of spring wheat from 1994 to 2012 in Yongning Agrometeorological Experiment Station of Ningxia, then the samples with
no significant difference between the two varieties of spring wheat were selected to establish the relationship between LAI at different
growth stages and plant height, density, yield, panicle number per unit area, grain number per spike and 1 000 grain weight. The re-
sults show that LAI could reflect the changes of the plant height, density and the number of panicles per unit area at different develop-
ment stages. The plant height could be estimated by using LAI from the heading to milking stage, the plant density could be monitored
by LAI from the trefoil to milky stage, and the monitoring effect was best from the jointing to milking stage. The number of effective
panicles per unit area could be estimated by LAI from the heading to milking stage, which was best at heading stage. LAI from the
heading to milking stage could reflect the change of wheat yield better. The vegetation index, which can be constructed by wheat cano-
py hyperspectral measurement value or by MODIS Terra/Aqua data, could be used to estimate LAI, and then the yield could be esti-
mated by the relationship between LAl and yield. The wheat growth could be monitored by the relationship between LAI and plant
height and density of wheat if LAI was estimated by remote sensing vegetation index at different growth stages. LAl retrieved from MO-
DIS vegetation index was relatively stable during the heading to early filling stage and it could be used to estimate the wheat density,
yield and yield components.

Key words: wheat; LAI; growth characters; yield; yield components; vegetation index



