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Abstract: The relationship between annual changes of meteorological factors and population structure of maize were
studied through the 5-year experiment with Danyu 39 (late maturing variety) and Zhengdan 958 (mid-late maturing vari-
ety) as test materials. The results indicated that the annual changes of meteorological factors had a significant effect on
the population structure of maize and caused the changes of optimum density and suitable density range of different maize
hybrids which affected the yield finally. Precipitation and its temporal distribution were the most important factors affect-
ing population structure, followed by the sunshine duration. Leaf area index (LAI) was most heavily affected, followed
by leaflet orientation value (LOV), plant height and light transmittance. LAI was influenced greatly by the precipitation
in the last ten-day of June; LOV was closely related to the sunshine duration in the first ten-day of July; and plant height
was fundamentally affected by the precipitation in formative period of plant height.
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Table 1 ~ Main meteorological data during growth period of maize in different testing sites from 2007 to 2011

KREHT rin A3 Month e ot ERRR %
Meteorological ) At i Coefficient
) g Year 5H 6 H 7H 8 H 9IH Total Average . -

actors May June July August September of variation
2007 17.1 24.2 23.5 23.0 18.4 3249.7
L 2008 15.6 21.0 23.8 22.9 17.4 3085.5
Temperature 2009 18.7 20.0 22.9 23.8 17.3 3147.7 3155.5 2.0
a 2010 16.6 23.7 23.8 22.5 17.4 3183.4
2011 16.6 20.6 24.6 23.8 15.9 3111.0
2007 81.4 30.3 192.8 158.3 15.6 478 .4
Wk 2008 120.2 110.4 179.9 132.5 52.6 595.6
Precipitation 2009 57.4 79.5 79.7 44 .4 13.6 274.6 495.9 33.3
/mm 2010 9.8 31.7 294.5 237.4 46.8 707.2
2011 72.8 76.5 140.7 122.2 11.3 423.5
2007 9.3 10.4 7.5 7.6 8.0 1311.9
S H AR 2008 7.7 7.2 7.4 8.5 9.1 1220.5
Sunshine hours 2009 8.9 8.1 8.2 9.6 8.4 1318.8 1231.2 7.0
/h 2010 7.2 9.3 5.5 6.9 7.5 1112.4
2011 8.3 7.2 7.0 7.0 8.2 1192.6

T L R R A e T AR A B3 £ 5% A MDGRRARE R BFERSEAY AT, A5 Al R A
P BEYEIE . R 2 AL, S BRSO Sl E T, IR R AR vE, Hoh 2008 AR R I K
AL, PR AR K, E 2007 4 .2008 4, B ;2011 AR FEOK G BOR R T IE AR E L 2
2011 458 B B Y Bl 4 5, Horp 2008 AR5 IR, PR SRFRAGE B U B 22 R K. a0k
T R R PR A BRI i, PEE 39 FREA 958 ¥H,7 A BAIFE/K R (108 mm) /D, I T AR
TEEL A T R0 0 A 45 000 ~ 63 000 Bk - hm™2AT BNEEFREGITFAE AN, 2 T R AL T T R
60 000 ~ 82 500 #% -hm ™2, £ 2010 4FIE EH % Ml FAF B Z G, 525 WA X85 /N, i
AR A2, P 39 FIHSBA 958 (G B VB 4> 2010 4R & T 3L YA 22 WY 32 A 4F , e HUJE 7—8 ARk
5124 49 500 ~ 54 000 #k - hm~2F1 67 500 £ +hm~2, T2 GROR R HOREAR MR 75 SRME LA A2

AR F#AT 0 b Al W2 2007 4F.2008 4F JTHESZIMAIAE AR B ARROE . R, S EE R
J&FIEH A0 KIS H DAL FEREE T, BUSHFHElE AT E AR, SO 5 R IS U R
B AR ) 5 4 L BC BN, AT el R MR R B XK AR GE B B AR 2
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Table 2 The optimum density and suitable density range in different years

F}E 39 Danyu 39 ¥ 24 958 Zhengdan 958
Iy i BT 2 i3 N 2 3 e 2 [ P N 2 3 R
Fh ETE B S P ETS B A SE
Year Maximum yield Optimum density Suitable density range Maximum yield Optimum density Suitable density range
/(kg'hm_z) /(B +hm=2) /(B +hm=?) /(kg‘hm_z) /(Fk+hm=2) /(B +hm=2)

2007 10123.5 54000 49500 ~ 58500 12058.5 60000 52500 ~ 67500
2008 11065.5 58500 45000 ~ 63000 12796.5 75000 60000 ~ 82500
2010 7854.0 49500 49500 ~ 54000 9042.0 67500 —

2011 10992.0 49500 49500 ~ 63000 11355.0 67500 60000 ~ 67500

2.3 BESHSHXTERESKEFILAZN ok, ML R PEE 39 7E 2008 AERE E A, M
2.3.1 #%& BE 1RO, [ — 5 A E AR Frl] 329.8 ¢m,2010 A%, M 278.4 cm, MHAEAHZE51.4
AR, AR S BN 5.3% ~7.5% ,2H 2008 4 em, 35 15.6% . 2009 4F 4k & B B4 F 2008 4,
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Fig.1 The change of plant height of different varieties
in different years
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Fig.2  The relationship between plant height of Danyu 39 and
precipitation from June 11 to July 10
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Fig.3 The relationship between plant height of Zhengdan 958

and precipitation from June 11 to 30
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Table 3 The change of LAl in different growth stages
FA) Year
2007 2008 2011
il R : : 2010 :
Variety Growth stage Lt CK 34 m e CK 3#m F CK Hem Lt CK ¥4
LAI Comparison LAI Comparison LAI Comparison LAI Comparison
to CK( % %) to CK( % %) to CK( £ %) to CK( % %)
221 Silking stage 4.86 CK 4.35 CK 5.2 CK 5.28 CK
FEE39 R
Danyu 39 Middle filling stage 3.94 18.89 4.03 7.36 4.58 11.95 4.61 12.73
A Maturity stage 2.82 2.4 2.67 38.68 3.58 31.13 3.47 34.36
221 Silking stage 4.89 CK 4.82 CK 5.00 CK 5.09 CK
) 958 .
o T T
Zhengdan . - 3.96 19.03 4.17 13.49 3.93 21.25 4.34 14.66
058 Middle filling stage
I Maturity stage 2.23 54.38 2.74 43.26 2.61 47.81 3.06 39.77
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Fig.4 The relationship between LAl of Danyu39 and
precipitation from June 21 to 30
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Fig.6  The annual change of LOV of different varieties
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