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Inducing Effects of Shade on Genetic Defect Barren Stalk of Maize
ZHONG Xue—mei, SHI Zhen—sheng, LI Feng—hai, et al.
(Special Corn Institute, Shenyang A gricultural University, Shenyang 110866, China)

Abstract: Illumination factor inducing barren stalk and its stress effects were studied by the method of artificial

shade using paired near—isogenic line of vulnerable and invulnerable barren stalk, hybrids prone to barren stalk and

normal hybrid and its inbred line as experimental materials. The trial preliminarily verified that maize had phenomena

of genetic defect barren stalk. The results showed that weak illumination stress could cause barren stalk to different

varieties and varietal difference increased with the increasing of shading intensity. Abnormal spinning of females spike

was the major reason to the high ratio of barren stalk and the secondary reason was the lower setting. The most sensi—

tive period to illumination stress was tasseling stage to late spinning stage. Illumination stress intensity of Shen—
nong98A should be below 38% . Shade tolerance of Shennong98B and Chang7-2 were similar, whose stress intensities
should be between 38% and 60% . Rates of barren stalk of Dongdan90, Dongdan80 and Zhendan958 had obvious dif—

ferences under 75% shading.
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Table 1 The comparison of annual light conditions

i JEHRIRE () Light intensity SRR () Light hour

Period 2011 £ 2010 4F 2009 4F 2011 £ 2010 4F 2009 £
6 AT~ 75 871.32 74 971.15 75 548.08 93.70 93.10 91.80
7 ALA) 75 740.00 69 673.08 69 554.19 62.60 69.00 65.80
7 A 65312.13 68 291.35 63 432.00 71.70 52.40 70.20
7 ANA) 75 320.20 36 713.29 76 486.01 59.70 49.00 116.80
8 HLH 72 157.38 56 580.19 73 480.77 63.80 65.10 95.00
S 72 880.21 61 245.81 71 700.21 70.30 65.72 87.92
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Table 2 Effect of different shading treatments on microclimate of maize population

FHAN AL ERE(C)

FERFRREE (%) EIABREE (1) CO, WRFE (umol/mol)  FEHIREE (%) Temperature at different positions
Shading intensity Light intensity CO, concentration  Relative humidity =B H % +
Canopy Surface Ground
0(CK) 75871.25a 368.28a 69.18 a 29.05 ab 26.47 a 22.67a
38 47 291.67 b 368.52a 67.84 a 29.32 ab 25.13 ab 2210 a
60 30716.67 ¢ 368.59 a 68.40 a 29.45a 25.27 ab 21.60 a
75 17 346.60 d 368.63 a 73.00 a 28.85b 23.70 b 21.57a

T NEFRFRORIE 5% /) L ERTE,

Note: The lowercase letters mean significant difference at 5% level.
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Effect of different shading stresses on barren stalk rate of maize
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Table 3  Comparisons on barren stalk rates of Shennong 98A and Shennong 98B at different shading periods

i BERA ZSFFA%) LERER %) o HERAHH] ZSFFER %) CERER %)
Variety Shading period ~ Barren stalk rate  Ear setting rate Variety Shading period ~ Barren stalk rate  Ear setting rate
1Ak 98B RIS (CK) 8.70 91.30 TR 98A ARIERH (CK) 17.00 83.00
A 9.03 90.97 AR 20.83 79.17
JE AR 100.00 0.00 JEHAERH 100.00 0.00
FESEIHERA 88.89 11.11 FESEHERA 100.00 0.00
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Fig.2 Dynamic changes of ear silking rate of different hybrids under different shading stresses
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Fig.3 Dynamic changes of ear silking rate of different inbred lines under different shading stresses
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Table 4  Changes of ear silking rate of Shennong 98A and Shennong 98B at different shading periods

i JEERA 22 R %) b CK £ (%) i TR 22 R (%) H CK + %)
Variety Shading period ~ Ear silking rate + (%) than CK Variety Shading period ~ Ear silking rate + (%) than CK
TAe 98B NI (CK) 95.00 - Tk 98A RHERACK) 87.14 -
AR 94.12 —0.93 HITHEERA 77.78 -10.75
=] 0.00 —98.95 JEHAERE 0.00 -98.85
HESIETH 82.14 -13.53 HESERA 3.85 —95.59
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Table 5 Comparisons on ear silking rate and ear setting rate under different shading stresses

ZRAZT TERHIREE (6)  HH2ZTHEE ) ZERER (%) SEnES ERHIREE (%) HRZZREER (%) eV
Hybrid Shading intensity ~ Earsilkingrate  Ear setting rate Inbred line Shading intensity ~ Earsilkingrate ~ Ear setting rate
%EL 90 CK 100.00 100.00 Ak 98B CK 95.00 91.30
38 82.98 82.98 38 87.76 85.71
60 50.00 50.00 60 82.14 11.11
75 33.33 0.00 75 43.33 0.00
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%2755 Continued 5

FEZTh MR %) HHZZREE %) LERER %) SEEN MR %) LRI %) LEREZR %)
Hybrid Shading intensity ~ Earsilkingrate  Ear setting rate Inbred line Shading intensity ~ Earsilkingrate  Ear setting rate
ZEL 80 CK 100.00 100.00 A 98A CK 87.14 83.00
38 92.86 92.86 38 5.71 426
60 50.00 47.00 60 3.85 0.00
75 0.00 0.00 75 10.00 0.00
HER 958 CK 100.00 100.00 g 72 CK 100.00 100.00
38 94.29 94.74 38 94.29 69.39
60 93.10 70.00 60 76.67 46.15
75 82.86 48.00 75 80.00 4.00
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