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Abstract: In order to determine the ecological factors for the fertility transition of photo-thermo-sensitive tassel
vanishing line in maize, two lines of materials with stable sterility characteristics were used in this study with a optimized
sowing date for seed production. Photo-thermo-sensitive tassel vanishing line in maizes 117, 1478, Ptvt3 and Ptvt2 were
selected as studied materials, and the maize self-inbred lines 478 and B73 as control materials. The field staged sowing
experiment was studied in Liuyang City, Hunan Province, to analyze their male flower fertility and male ear traits,
fertility and yield traits at nine sowing dates. The results showed that the main influencing factor for the fertility transition
of maize photo-thermo-sensitive tassel vanishing line was the average daily high temperature at the seedling stage, and
117 was environmentally sensitive during the VV2-V6 period; 1478 was environmentally sensitive during the V2-V4
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period. Ptvt3 was environmentally sensitive during the V2-V4 period and Ptvt2 environmentally sensitive period during
V2-V5. 117 was suitable for self-crossing for seed production at sowing period 1, 8, 9, and for hybrid seed production as a
two-line sterile line from sowing period 1 to 6. The 1478 was suitable for self-crossing for seed production at sowing

period 1, 2, and 8, and for hybrid seed production as a two-line sterile line from sowing period 5 to 7, while Ptvt3 was
suitable for self-crossing for seed production at sowing stages 1, 8, and 9, and for hybrid seed production as a two-line
sterile line at sowing stages 2 to 7. And Ptvt2 was suitable for self-crossing for seed production at sowing stages 1 and 2,

and for hybrid seed production as a two-line sterile line at sowing stages 3 to 7. Photo-thermo-sensitive tassel vanishing
line in maize Ptvt3 had the advantages of high reproductive yield and longer growth period compared with 117, 1478 and
Ptvt2, and Ptvt3 had the advantage of stable sterility characteristics, thus Ptvt3 was more suitable for production and

application as a two-line sterile line.

Keywords: maize; photo-thermo-sensitive; tassel vanishing; sowing date; pollen fertility; growth period; yield traits
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Table 1 Pollen fertility of six maize inbred lines at different sowing dates

LR P H EE /%
iUl
117 1478 Ptvt3 Ptvt2 478 B73
1 22.6044.26 86.4916.74 65.7442.13 88.9642.77 55.7044.08 94.7045.00
2 1.96+1.20 12.1245.77 4.8742.68 22.2346.46 64.3044.70 93.30+..69
3 0.00 11.3844.67 4.36+42.88 46148273 81.9043.02 96.1040.95
4 0.00 16.3346.18 1.58+1.34 3.3643.03 12.8043.99 65.9045.06
5 0.00 2.35#1.37 0.00 5.1144.17 36.104.77 13.5046.59
6 0.00 0.2340.02 0.00 0.2540.05 0.1940.04 9.7915.74
7 69.2840.78 18.4043.23 0.00 0.00 84.86+42.80 97.1620.29
8 52.6743.75 65.5245.84 34.1043.89 70.7843.84 89.8343.04 90.4142.49
9 80.6044.68 76.5343.96 72.3842.44 73.6944.00 95.7643.21 93.28+42.98
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Table 2 The number of six maize inbred lines with no male ear appearing at different sowing dates

poen) TCHERBRRA S
w1 & 2 w3 w4 & 5 &6 w7 w8 ko

117 0 0 0 1 6 5 9 1 1
1478 0 0 0 1 1 1 15 12 7
Ptvt3 0 0 0 10 23 15 1 9 5
Ptvt2 0 0 0 15 19 20 6 4
478 0 0 0 0 0
B73 0 0 0 0 0

22 NRHTEEREKIEE GRS

H2E 3 Al 40, HIEXT 1171478 . Ptvt3 Fil Ptvt2

TCHEREAR R R s A 2, T H st 117,
1478 . Ptvt3 Fl Ptvt2 JoIERERR B TR A 5.2,

#3 EARAEBBILERBZDEATEMEAYREFMBYSRS LERKNORENHE XM
Table 3 Correlation between daily average temperature and high daily average temperature and the number of stemless plants in

different seedling stages of photo-thermo-sensitive stemless line of maize

LB ES
G V2—V4 AR v2—V5 AR v2—Vve HigiR  v2—v4 A¥miE v2—Vv5 @i v2—Vve A¥miE
117 0.643 0.670 0.705 0.831** 0.830** 0.849**
1478 0.721 0.686 0.700 0.965** 0.948%* 0.917**
Ptvt3 0.544 0.547 0.420 0.892%* 0.870** 0.817**
Ptvt2 0.514 0.577 0.498 0.805** 0.840** 0.805**

e SR RIZRTE 0.05, 0.01 K-
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Table 4 Growth period of six maize inbred lines with different sowing dates

AT
PR THmT mmz  mMs  WM4 WS WMs  @M7  @Ms  MMo
117 101 100 100 92 94 93 89 107 111
1478 101 92 99 93 91 89 90 92 114
Ptvt3 103 97 102 99 91 91 90 110 108
Ptvt2 102 100 93 99 93 93 90 112 107
478 91 92 90 92 88 87 99 96 104
B73 92 90 93 97 92 91 86 112 110

2.4 BHERTYC RS TERE R TR 2R
H 1 FNER 5 AT, RRI0T 1 FN4GI 8 19 117 1Y
FEEC | FHORL . R AR e O T AR
I 117 BOESERE 1 AR 8 #EAh, LIUEITA
SR, &L 2—6 1Y 117 ALK AT oIE IE %45
52, TEIX 5 AMMEWINGER, nIE AR ARNE R T
ZeAs i, B 1. 2. 8 1Y 1478 FURERA TR . 1TRI%R
FLERRR = I F AR, 0 1478 BE3E & 76 #%
W1, 2. 8 #EF, LI ESSHIFR miEH 5—7
B 1478 [ AERY AN T J0HE IR #4552, AT e 3 44K
WINHERD, 1AW RN T R T2 TR #5801,
8. 9 [ Ptvt3 FUREL: | FEUHLAN Bk = i 44 e B L4
AIAERE 1. 8. 9 #EFhIEAT A sCHil Rl iRk 2—7

) Ptvt3 RMAEMI AN B TCILIE 4552, WTEX 6 1~
FEIINRERD, 1AM RAT R T4l #51
1 FIEIA 2 1Y Ptvt2 py bk SO0 T A RR 10, AT 7E
&0 1 I 2 FEAD I T B ACHIA R 3—7
AT ICIE IR E552, 76X 5 MBI NFEFR, 7]
VYERMRAT Rt eschilmh, fi 1. 2. 7. 8,
9 1Y 478 MUK . BEHLR MR =ML, PIFERX 5
M EUREFS T A ASHIRD, BRI 1. 2. 7. 8. 91
B73 MR UL T HABRE IR, AITEIX 5 %
IR R T B IR, Pvi3 FEAERY 1T B BOHEI0) 1.

8. 9, RN 4777, 48.10, 4161 g, =
T 478 1, FERE T 1 A 9 Bk LA LG B73
ik 0.62.,2.70 g, 7ERE I 8 LBk f = T B73 .

*5 TREIHEH 6 MERBRRMTEWNL

Table 5 Yield composion of six maize inbred lines at different sowing dates

Bk 4 Hi/em Fki/em MATH Fiki b itlg Tk g
117 1 16.80+1.23 3.2740.65 15.55:41.33 11.00+1.14 49.4242.34 28.3242.78
7 11.0020.57 3.0040.21 21.0040.92 12.000.76 20.7441.96 7.7341.05

8 15.78+1.28 3.1940.23 23.002.50 11.7522.28 41.1622.30 12.64:2.69

9 15.3541.79 3.1140.20 24.502.12 12.1342.26 37.4942.65 12.5242.23
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Bk 4 AN Hikl/em HA T8k Fimie b itlg Tk g

1478 1 13.214.21 3.89:0.36 27.4142.29 16.214.12 55.2142.21 11.19+1.97
2 10.4241.33 3.4910.29 244131 14.4941.25 37.3142.29 11444221
3 11.50+1.33 2.9540.65 21.23#2.13 12.2541.84 31.132.76 14.1542.58
4 10.7940.94 1.9740.49 16.43:1.87 11.42+1 51 21.2341.85 11.2542.56
8 12.2041.49 2.9410.28 25534221 13.6042.30 39.4442 44 10.4242.47
9 9.1942.59 2.7940.25 17.0042.66 13.43+1.68 21.2742.72 10.2542.14

Ptvt3 1 16.30+1.28 4.2330.54 16.98:+.38 11.12+1.89 47.7743.34 21.1842.29
8 14.03+2.08 3.2920.55 18.70+2.87 10.902.84 48.10+2.93 23.7142.59
9 11.8240.70 3.3740.21 16.50+2.40 12.1742.41 41.6142.53 24.4742.58

Ptvt2 1 16.86:+1.17 3.2140.31 13.334.76 15.14:41.58 49.6543.56 31.1543.62
2 10.3240.67 3.1540.47 11.48+1.35 12.231.42 36.6342.35 17.3242.06
8 1141417 3.1740.41 10.552.68 8.5542.68 24.3182.75 18.4142.59
9 11.144.17 3.4640.21 14.7142.55 13.5742.13 31.58+42.48 13.5642.67

478 1 18.2140.14 4.2140.19 10.3046.80 11.5340.76 32.4142.98 18.1742.43
2 13.98+1.16 3.3940.56 17.43+1.93 10.3640.91 41.5742.59 21.73+1.22
3 1177432 2.9440,57 15.53+1.95 10.7840.88 24431211 13.1241.45
4 13.46:41.25 2.1540.59 10.4541.41 6.98+1.21 22.5542.25 14.3941.39
5 12.28 278 11.87 17.45 12.32
7 12.80+1.40 3.3040.10 13.0040.50 30.00+2.00 45.5142.62 16.45+1.12
8 17.99+1.86 3.0840.23 15.50+2.39 10.380.86 36.8742.78 21.9242.51
9 13.55:0.14 3.2040.42 16.50+2.52 10.00+1.67 34.86+2.84 19.23+.95

B73 1 15.4240.43 4.1140.76 15.401.59 10.70:+1.44 48.3943.59 22.9442.09
2 14.48:41.04 4.1920.37 14.4342.46 13.374.25 49.2842.94 24594215
3 15.5842.01 3.7620.52 1459+ 46 10.32:41.33 39.4143.05 21.4342.89
4 15.83+1.43 2.4140.43 11.24+1.89 9.65:+1.57 29.14+1.59 18.49+.17
5 11.26 3.07 10.65 1755 12.47
7 14.10+1.24 3.9040.30 16.00+1.48 17.0042.35 74.2042.43 28.85+1.04
8 17.60:4.76 3.1540.45 12.5042.50 8.0042.72 42.2442.74 27.3942.53
9 16.82:+41.81 3.0840.39 14.754.79 11.2542.34 44.3142.02 25.9842.24
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