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Effects of Continuous Rain on the Abortive Characteristics of Maize Tassels
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Abstract: This study aims to provide a theoretical basis for screening continuous rain tolerant germplasm materials of maize
tassels by studying the effects of continuous rain on the development of maize tassels. In the study, 73 maize inbred lines and 14
maize hybrid combinations were used as experimental materials to determine the characteristics related to maize tassel abortion,
including tassel length, main axis length, main axis abortion length, first lateral branch length, first lateral branch abortion
length, main axis abortion rate, and first lateral branch abortion rate after 6 days of continuous rain. Genetic variation and
principal component clustering analysis were conducted. The results showed that under continuous rain, the tassel abortion
characteristics of maize inbred lines and hybrid combinations showed rich variation. The main axis abortion rates of inbred lines
and hybrid combinations were 0-100% and 18.40%-100% , respectively, with an average of 37.15% and 35.16%. The abortion
rates of the first lateral branch were 0-100% and 8.59%-100%, respectively, with an average of 38.48% and 46.31%.
According to the characteristics of tassel abortion, both inbred lines and hybrid combinations could be classified into three
categories. The first category of inbred lines and hybrid combinations consisted of 34 and 4 materials, respectively. The tassel,
main axis, and first lateral branch were longer, but the main axis abortion rate and first lateral branch abortion rate were lower,
indicating a continuous rain tolerance type. There were 24 and 9 materials in the second type of inbred lines and hybrid
combinations, respectively. The tassel, main axis, and first lateral branch were shorter, but the tassel main axis abortion rate and
first lateral branch abortion rate were higher, indicating a continuous rain sensitive type. There were 15 inbred lines and 1 hybrid
combination in type III materials, respectively, with a moderate degree of tassel abortion. 34 inbred lines and 4 hybrid
combinations were selected as the continuous rain tolerant materials for tassels.
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Tab.1 Meteorological data from early June to early August in 2021

SEHIREE/°C Average temperature

f%7K#/mm  Rainfall H B %0/h  Sunlight hours

H

Date - i 4 me i 4 mE i 4 2%
Over the year Difference Over the year Difference Over the year Difference
6 Hvd] Mid June 26.84 26.60 0.24 34.60 9.50 25.10 52.20 72.60 -20.40
6 HFf] Late June 29.64 26.80 2.84 0.70 37.30 -36.60 79.10 64.30 14.80
7H LA Early July 28.64 26.40 2.24 1.50 52.30 -50.80 65.90 60.70 5.20
7HH A Mid July 27.49 26.80 0.69 438.50 53.50 385.00 38.10 47.40 -9.30
7HFA Late July 26.49 27.20 -0.71 534.50 49.20 485.30 72.10 63.80 8.30
8H Ifl Early August  27.54 26.90 0.64 64.70 62.10 2.60 75.30 58.70 16.60

FK2HIH T 2021457 H 17—23 HBY R %k
20214FE7H 17—23 0 ,#%£:5d H BB 0h,7 d
HIEB BB 1.5 h; 7diELLFEW, KRR

720.3 mm, # i AR SRR A U0 B R O R TR
TR P R, 5% FI R R HE S

Fz2 2021FE7H17—23A8R&ER
Tab.2 Meteorological data on July 17-23 in 2021

H/(A-A) R /C FEokik/mm  HEREE/h | B/ (3-H) T /C FEoKik/mm  HIRE &b
Date Average temperature Rainfall Sunlight hours Date Average temperature Rainfall Sunlight hours
07-17 26.5 8.4 0.4 07-21 24.1 325.5 0
07-18 24.8 64.8 0 07-22 24.2 197.8 0
07-19 24.9 19.8 0 07-23 24.8 8.2 1.1
07-20 24.3 95.8 0
22 BXREEFMESH
7340y A 38 F MERERF AR OL AN 3R 3 PR .
®3 EKREBXREERHE
Tab.3 Tassel characteristics of maize inbred lines
PR M S PN IR /ME b v 22 WRFRE %
Trait Mean Maximum Minimum SD CV
MEREH S /cm Tassel length 24.35 35.50 13.18 5.81 23.88
FAHIKE /em Main axis length 17.80 28.98 5.90 5.15 28.96
FHIMH K /em Main axis abortion length 5.61 20.00 0.00 4.36 77.78
S5 1A B /em First lateral branch length 12.33 21.06 5.32 4.10 33.21
5 1A E K /cm  First lateral branch abortion length 3.81 13.92 0.00 3.43 89.88
FHIKE /%  Main axis abortion rate 37.15 100.00 0.00 32.24 86.79
9 1MANGTH #/ %  First lateral branch abortion rate 38.48 100.00 0.00 36.18 94.04

Hi % 3R, B AP 2 1 R Dy 24.35 em, B ME AR
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Fig.1 Clustering analysis of tassel characteristics of 73 inbred lines
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Tab.4 Tassel characteristics of different clusters of maize inbred lines
. # 12 ClassI F12% Class Il FM2E Class [l
Trait TFME AR S RE/ Y% FEE SRR R R/ % FHE R ER R/ Y
Mean=+ SE CcVv Mean=+ SE CcvV % Mean=+ SE CcV
MEFEK ¥ /em Tassel length 28.3343.50 12.36 20.1943.52 17.80 21.61+3.15 15.07
FA4KE /em Main axis length 21.38+£3.06 14.54 14.0643.42 24.82 15.62+2.83 18.76
FEHMEKE /em Main axis abortion length ~ 3.01-1.84 62.29 10.1844.37 43.83 4.674+1.65 36.49
S LMAL KB /em  First lateral branch length  15.48%2.70 17.72 9.11+1.86 20.81 10.7342.22 21.41
51BN B K/ em 2.06+2.29 112.96 6.7942.12 31.21 3.83+1.37 37.04
First lateral branch abortion length
TR #/%  Main axis abortion rate 14.42+9.25 65.09 73.09428.90 39.54 31.71+£13.92 45.45
551 MAEE 2%/ % 12.91413.13 103.26 74.24+14.31 19.28 36.21+11.63 33.25

First lateral branch abortion rate
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Tab.5 Tassel characteristics of maize hybrid combinations

AN THE I PN Ie/ME bt 2 RS O
Trait Mean Maximum Minimum SD (Y%
MEREK E /em  Tassel length 26.27 33.60 21.04 3.12 11.86
FK B /cm Main axis length 18.02 23.80 15.72 1.98 10.96
FHIMF K B /em Main axis abortion length 15.72 3.42 3.16 51.35
5 LMAL K B /em First lateral branch length 14.01 20.06 11.76 2.48 17.70
1AM E K /ecm First lateral branch abortion length 13.52 1.44 3.61 58.87
FHIME R/%  Main axis abortion rate 35.16 100.00 18.40 20.76 59.02
B 1MAEIE R /%  First lateral branch abortion rate 46.31 100.00 8.59 28.56 61.66
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Fig.2 Clustering analysis of tassel characteristics of 14 maize hybrid combinations
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Tab.6 Tassel characteristics of different clusters of maize hybrid combinations

F 12 Classl

FIZE Class [l FZE Class Il

ok FHE R ER AN FER R YRR FHL R

Mean=+ SE CcvV Mean=+ SE CcV Mean=+ SE

i /4> Quantities 9 1

MEBK % /em Tassel length 29.31+2.61 10.27 25.50+1.81 7.52 21.04

FA4KE/em Main axis length 19.404+2.57 15.30 17.6041.06 6.40 15.72

FHIMAE K /em Main axis abortion length 3.9840.35 10.27 6.07+1.46 25.47 15.72

55 1A BE /em  First lateral branch length 17.27+1.86 12.40 12.64-+0.84 7.02 13.24

5 1A E K /em  First lateral branch abortion length 2.914+1.01 39.91 6.76+2.78 43.54 13.24

FHIYH /% Main axis abortion rate 20.69+2.21 12.31 34.3947.70 23.74 100.00

S5 TR E #/ % First lateral branch abortion rate 17.15+6.88 46.31 53.30+20.24 40.27 100.00
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