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Tablel Analysisof variance for stalk rind penetration strength
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Fig.1 Changes of the stalk rind penetration strength for four
maize varieties at two years
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Fig.2 Comparison of stalk rind penetration strength of maize at four growth stages (2006, 7.5 x 10* plant/hm?)
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Fig.3 Response of maize stalk rind penetration strength with the planting densitiesin 2006
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Table2 Correlation analysis between rind penetration strength and the rind traits of 3 and 6™ internodes in 2006

W I T AR JEEELHGUSE  JEREAH SR AR éﬁzmﬂ; JEBET b BE TR ZEAR A
(X)/mm (%2) /mm (X3) 1% (Xa)/mm (Xs) /mm (%) 1%
- r 05217 0.6617" 0.5528" 0.5360° 0.6372" 0.5569
o P fH 0.0183 0.0015 0.0115 0.0149 0.0025 0.0108
3 i r 0.3378 0.6622" 0.4329 0.3421 05679 0.4371
P fti 0.1452 0.0015 0.0566 0.1399 0.0090 0.0540
- r 0.6098" 0.7621" 0.6303" 0.6064" 0.7399"” 0.6323"
6451 i P {8 0.0043 <o.000} o.oozsi 0.0046 o.ooo% o.oozzi
i r 0.3684 0.5466 0.4949 0.3609 0.4700 0.4944
P fH 0.1100 0.0126 0.0265 0.1180 0.0365 0.0267
e X7 T S RIRIRTE 5% 1%KL . Rl

2 BN (R 3) RHI, AE K22 I LURT &
KILHEZETJERE ZUT L (XD Xof 25T 27 5 2 1 TR
Ko RYBENNFRRER I Z AT, SRR N R IERE

®3 EMFREESEHEMDIKAZESEYFEE (2006 F)
Table3 Equation of stepwise regression between rind penetration
strength and rind section traits in 2006

A EH W 5 Y R A RERH R
3457 i y=-15.1634+45.0861x, 0.4378"
It #2 31 y=-18.683+62.5159x, 0.4385"
. B y=-6.1617+36.8299x, 0.5808"
- 22 34 y=4.1633+43.2827%; 0.2987
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Table4 Correlation analysis between rind penetration strength and agronomic traits of 3" and 6™ internodes (2006)

FAL AH W Kz (z) Tk (z2)/em i (zs) 19 TR GKEZ) % AR R 2)/(g - cm™)
- %A% r  -0.5007" -0.4495' 0.2097 0.4010 -0.3361 0.6585"
o Pl 0.0208 0.0409 0.3616 0.0716 0.1364 0.0012
s i H%RAfr  -0.5043 -0.3382 0.4515' 0.5625" -0.5704” 0.6461"
Pt 0.0234 0.1447 0.0457 0.0098 0.0086 0.0021
- M%ZHr  -0.5597 -0.6233" 0.0360 0.3054 -0.3529 0.5402°
o Pl 0.0103 0.0033 0.8803 0.1904 0.1270 0.0139
o i M%A$r  -0.6891" -0.4986" -0.1332 0.3071 -0.5721" 0.5954"
Pl 0.0008 0.0252 0.5757 0.1878 0.0084 0.0056
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Table5 Equation of stepwise regression between rind penetration

strength and agronomic traits of internodes in 2006
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Variation characteristic of stalk penetration strength of maize with
different density-tolerance varieties

Gou Ling'?, Huang Jianjun?, Sun Rui!, Ding Zaisong', Dong Zhigiang®, Zhao Ming"*
(1. Institute of Crop Sciences, Chinese Academy of Agricultural Sciences, Beijing 100081, China;
2. Key Laboratory of Oasis Ecology Agriculture of Xinjiang Construction Corps, Shihezi University, Shihezi 832003, China)

Abstract: Enhancement of biomechanical stalk strength is a key pathway to improve lodging resistance in modern maize
(Zea mays L.) production. Four maize varieties were used to investigate the effects of planting density on stalk
penetration strength as well as agronomic traits of maize stalk. The four maize varieties were differing in lodging
resistance, i. e. JK 518 and JK 519 (low density-tolerance and lodging resistant), CS 1 (high density-tolerance and
lodging resistant) and ND 108 (moderate density-tolerance). Five levels of density treatment were imposed, 3.00, 5.25,
7.50, 9.25, and 12.00x10* plants’hm?, respectively). The results indicated that the stalk rind penetration strength (RPS)
was enhanced with growing of maize. There was difference of stalk RPS in years, and planting densities, respectively,
between maize varieties differing in density-tolerance. With the rising of internodes position, stalk RPS were decreased
significantly, which fitted a quadratic function curve (y=a+bx+cx?). Furthermore, the difference of stalk RPS between
varieties differing in density-tolerance was present at internodes below ear, particulally at 3® to 6" in the
tasselling—silking stag. With increasing planting densities, stalk RPS of base internodes decreased linearly significantly.
Therefore, in the pre-tasselling stage, developed early and thicken in stalk wall indicates that stalk RPS was higher. In
the silking stage, both shorter internodes below ear and well developed stalk base had the benefit for improving the stalk
lodging resistance. In conclusion, that the 7 daysbefore tasselling—silking stag and 3%to 6" of the base internodes can be
used as the suitable test time and sensitive internodes of the stalk of rind penetration strength in lodging resistance
identification. This method can evaluate the stalk strength objectively and improve the breeding efficiency of selection
varieties with lodging resistance.

Key words: crops, stressanalysis, stalk, maize (Zea mays L.), puncture strength, lodging resistance



