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Table 1 List of 50 maize inbred lines and their heterotic groups
M 38 % AR A EEES A i B EEEAS AR AR
Inbred Heterotic group Inbred Heterotic group Inbred Heterotic group
=R 35 Jite K LT i 18
BGY Ry729
Lancaster Zheng 35 Liida Red Cob Y Reid
617 ENN Uk Pt 360 ik KL B 7922 Fii 78
Lancaster Dan 360 Liida Red Cob Tie 7922 Reid
LF RN 17 iR KL i 109 i
Lancaster Zheng 17 Liida Red Cob Wu 109 Reid
WMR 2RI K 515 P2k Nl 48-2 Fii 78
Lancaster Ye 515 TangSPT Chuan 48-2 Reid
BN R 7 46 ALRESS fia
5213 RN i S D3k K14 ﬁTﬁ‘{
Lancaster Dong 46 TangSPT Reid
I C546 SRk B HF Y J U Sk B73 T 78
Za C546 Lancaster HYS TangSPT Reid
U 446 EN U # R S 19 SF-3% D299 PB
Si 446 Lancaster HZS TangSPT
e = A ) 3130
Mo 17 =ik Sy3073 PRI 5 J PB
Lancaster TangSPT Dan 3130
330 BN X B 72 IR N #+ 599 B
Zi 330 Lancaster Chang 7-2 TangSPT Dan 599
Pt 11 R EEEES L H 29
Je it RN Ry697 S P - 3k % B
LK 11 Lancaster TangSPT DH 29
598 i é L [ 444 =l AN
7+ o ﬁﬁj(lﬁ‘ [Ll ’)%[LH:J'\“ P 138 PR
Dan 598 Liida Red Cob Si 444 TangSPT
22 i 28 P -3 205
e ﬁﬁj(lﬁ‘ Q 1261 JE 4 3k 3’? > PB
Zheng 22 Liida Red Cob TangSPT Qi 205
%3 NN K12 PPk F 319 -
Chang 3 Liida Red Cob TangSPT Qi 319
T 138 PR T k137
Ry 684 PB
W 138 Liida Red Cob y 68 Reid Shen 137
i 138 I PNAR i 87-1
i ﬁﬁﬁ(lﬁ‘ Ry 737 frrﬂ % PR
Liao 138 Liida Red Cob Reid Yu 87-1
PN 32 Fify {2 g o1
Gy798 PB
Y Liida Red Cob Zheng 32 Reid 72 01
25 AR E i 7
%3 ﬁﬁﬁ(in‘ U 8112 }m
Zong 3 Liida Red Cob Reid
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Table 2 Phenotypic performance and variance component of three husk traits

J5 2240 ¥, Variance component

HEIR F A/ em {1 /cm - - ——

Trait Means = SD Range He P A S EE HE PR I
Genotype Environment Replication  Genotype X Environment

HL 20.6241.09 16.52~31.47 54.80" " 414.87* " 3.29° 6.66 "

HW 8.2040.92 6.54~10.60 11.30* % 125.25" 1.68 2.54**

HN 9.69+0.83 8.21~14.10 10.86* * 72.83" " 0.52 2.72**

WD) HL A KE; HW M58 HN A 2REG 2) « R3E 0.05 K P ESF B, « » RF 001 KFMERBE, FH. Note:
1)HL:Husk length; HW:Husk width; HN: Husk layer number; 2) * indicates significant at 0.05 level; * * significant at 0.01 level, the

same as follows.
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Table 3 Correlation analysis of phenotypic plasticity for three husk traits within heterotic groups
2R RR R R AL S U 3K/ B 1 PB/ & FRARE
ik Lancaster /Liida Red Cob TangSPT/Reid PB/All taxa
Traits B AR B R AEMRKE AHIEE B R A RKE A TIE B R
EIEZER EIREeldR EIECldR EIEER EIRECLdE EIRClds EIRCLdR EIEZLdE IR
PHIL. PHW PHN PHL PHW PHN PHL PHW PHN
R
T #84 0.750 0.500 —0.160 —0.790 0.370 0.107
PHL (0.015) (0.137) (0.655) (0.007) (0.046) (0.652)
LW BT R
TIT 8 0.049 0.790 0.620 —0.140 —0.120 0.101
PHW (0.830) (0.007) (0.044) (0.694) (0.732) (0.389)
it E%
T —0.200 —0.068 0.260 0.260 0.330 —0.230
PHN (0.571) (0.851) (0.474) (0.465) (0.356) (0.528)

1 PHL . A M4 BE R R AT W% s PHW . 48 it 9% B2 3R B AT 9P s PHIN . A i 2 0GR B R WM, 32 vp X 3 4 A 00 R 22 M 43 ) AR 3R — A~ 2 R AL
ST A 00 B AR e A AT A ] A A 6 R A 355 P M E R R R AT ¥ 1A 9 P {H. Note:PHL, phenotypic plasticity of husk
length; PHW, phenotypic plasticity of husk width; PHN, phenotypic plasticity of husk layer number. The right and left side of the diagonal

line in the table represent a heterotic group respectively; The values in the table represent the correlation coefficients,and the values in brack-

ets represent the P values .
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Lancaster

B3 FEDY-E L B FfE EPB
Liida Red Cob TangSPT  Reid

’ a
a N a -
. b . b ) a g
b %b ? E * a
BRI 4
PHL

0.3

0.2

Coefficient of variation

0.1

0.0

T ] S 1
PHW

B ET
PHN

AR 0 Y% Phenotypic plasticity

B PR TR 0 Bk R [ B OR A RE R AT R P22 5= . Differ-
ent letters on the color blocks indicate significant differences among
heterotic groups.
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Fig.1 Boxplot of phenotypic plasticity distribution

for husk traits among heterotic groups
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Table 4 Comparison of extreme values of husk traits and husk plasticity traits in inbred lines
. M F A Phenotype of husk g F A ] ¥ P Phenotype plasticity of husk
TrAmg SR WA L/ % EEER WAE /%
) Inbred Extreme value comparison Inbred Extreme value comparison
AL
A RE DAN360/LK11 32.2 4F1/ZONG3 93.6
Husk length
AL 5T B
1205/B73 29.3 647/K14 99.1
Husk width Q1205/
i, 1 A‘*
wrrER SY3073/Z1330 25.5 71330/S1444 98.1

Husk layer number

T AXREE T NN AL R/ F/AME 32 FR s W H = (e KM — e /MED /e KB X 100% . Note: Variety comparison is maxi-

mum/minimum; extreme value comparison formula is (maximum— minimum)/maximum value X 100%.
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ST V2L = Ve IR
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relative humidity(RH) ; D: Average temperature(RT) ; E:Coefficient of variation of the meteorological data; V1 :First leaf stage; V2:Three

leaf stage; V6. Jointing stage; VT: Tasseling stage; R1: Silking stage; R2: Blister stage; R3: Milk maturity stage; R5: Dough stage;

R6 : Physiological stage.
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Fig.2 Changes of meteorological factors at different growth stages in maize in different environments
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Variation of phenotypic plasticity for husk traits among maize inbred lines

XIA Haoran',XU Tao®,HE Wei’,LI Jian' ,ZHANG Ao' ,RUAN Yanye',
ZHANG Lijun', HE Yan’,CUI Zhenhai',SONG Bo°

1.School of Biological Science and Technology »Shenyang Agricultural University/
Liaoning Provincial Genetic Engineering Technology Research Center /Shenyang
Key Laboratory of Maize Whole Genome Selection Breeding ,Shenyang 110866 ,China ;
2.Tieling Academy of Agricultural Sciences, Tieling 112000,China ;
3.Tieling Xuri Agricultural Technology Development Com pany Ltd.,Tieling 112000,China ;
4. Inner Mongolia Bayannaoer Kehe Seed Industry Com pany Ltd.,Bayannaoer 015000,China ;
5.National Maize Im provement Center of China ,China Agricultural University ,
Beijing 100193,China ;
6.Liaoning Dongya Seed Com pany Ltd./Test Site of Shenyang Agricultural University ,
Shenyang 110000, China

Abstract  The phenotype plasticity of husk plays essential roles in disease resistance,insect infec-
tion and the rate of grain dehydration during the introduction of maize inbred lines from different envi-
ronments. In this article,the husk traits of 50 inbred lines from 5 heterosis groups (referred to as heter-
otic group) in 3 environments including Sanya City, Hainan Province in 2014, Beijing City in 2015 and
Tieling City, Liaoning Province in 2017 were measured. The coefficient of variation of husk traits was
calculated. The variations of phenotypic plasticity of husk length (PHL), phenotypic plasticity of husk
width (PHW) and phenotypic plasticity of husk layer number (PHN) among heterotic groups and the
correlation within heterotic groups were analyzed. The changes of meteorological factors in different en-
vironments and growth periods were compared. The results showed that the traits of husks were signifi-
cantly affected by environment. Among all lines, Liidda Red Cob and TangSPT groups, PHL and PHW
were significantly positively correlated. While in Reid group,PHL and PHN were extremely significantly
negative correlated. The phenotypic plasticity of husk among different maize germplasms had significant
variations. PHL and PHW had the characteristics of coordinated regulation. The husk length in Liida
Red Cob group,husk length and width in PB group were insensitive to environments. These two traits
remained stable during introduction to other environments. The PHL in Lancaster group was higher
than that in other groups,meeting the requirements of the long husk in the South and the short husk in
the North. This kind of breeding material is suitable for introduction in different places in the north and
south. The average temperature and humidity in the meteorological factors were quite different at the
early growth stage of maize. There was a big difference in the sunshine time at the early,middle and late
growth stages of maize. It is indicated that sowing early in high temperature area and late sowing in low
temperature area is beneficial to reduce the difference of husk traits among environments.

Keywords maize; husk; phenotypic plasticity; correlation analysis; germplasm; introduction; me-
teorological factors
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