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Genetic Analysis of Flag Leaf Morphology in Wheat Micro-core Germplasm
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Abstract A total of 262 wheat microcore germplasm samples were used for phenotypic identification of flag leaf morphological traits (length,
width, length-width ratio and leaf area) of four environmental types,and the correlation between flag leaf morphological traits and 1 000-kernel
weight was analyzed.The results showed that the values of the morphological traits of flag leaves showed a single peak distribution.The variation
ranges of flag leaf length,width, length-width ratio and leaf area were 10.41-39.31 ¢m,0.83-2.32 ¢m,7.83-28.38 and 7.61-61.00 em’, re-
spectively.The morphological traits of flag leaves were significantly different under different environmental types and genotypes. Heritability of
flag leaf length,width,length-width ratio and leaf area were 89.44% ,39.51% ,90.18% and 95.17% ,respectively.There was a significant nega-
tive correlation between the length and area of flag leaf and 1 000-grain weight,and a significant positive correlation between the width of flag
leaf and 1 000-grain weight.This research provided basic data for further exploration of new gene loci related to wheat flag leaf traits by using

micro-core germplasm,and laid a foundation for molecular genetic improvement of wheat flag leaf morphology.
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Table 1 Morphological phenotype analysis of flag leaf of MCC

‘ H-K 5% </ T n i
V-Ih{j( ﬂilﬁﬂ Leafllggth Leafl »i?dlh Le:ft I/ej:;th- L:ﬂrea
Traits Environ cm cm width ratio cm’
75 Range El 11.02~40.36 0.75~2.47 7.45~39.06 8.52~62.20
E2 10.80~40.88 0.85~2.29 8.01~24.90 7.23~58.69
E3 9.92~38.20 0.86~2.16 7.74~25.20 7.50~61.42
E4 10.60~38.00 0.85~2.35 8.13~24.37 7.17~61.71
14 10.41~39.31 0.83~2.32 7.83~28.38 7.61~61.00
& Mean El 19.75 1.41 14.27 19.79
E2 20.06 1.44 14.09 20.60
E3 20.25 1.40 14.61 20.50
E4 20.39 1.40 14.74 20.63
St 20.11 1.41 14.43 20.38
HrifEZE SD El 4.73 0.25 3.67 7.05
E2 4.65 0.24 3.14 7.38
E3 5.35 0.28 3.08 9.21
E4 5.47 0.29 3.24 9.44
14 5.05 0.27 3.28 8.27
fJE Skewness El 1.06 0.34 1.80 1.45
E2 0.98 0.26 0.70 1.58
E3 0.89 0.70 0.44 1.44
E4 0.79 0.69 0.52 1.45
S 0.93 0.50 0.87 1.48
53 Kurtosis El 1.85 0.68 7.86 4.74
E2 1.73 0.28 0.38 4.74
E3 0.78 0.23 0.47 2.32
E4 0.43 0.15 0.22 2.33
STy 1.20 0.34 2.23 3.53
AR 2R CV /) % El 23.96 17.71 25.76 35.63
E2 23.19 16.87 22.29 35.84
E3 26.41 20.28 21.11 44.90
E4 26.83 20.57 22.00 45.75
STy 25.10 18.86 22.79 40.53
& H /% 89.44 39.51 90.18 95.17

9 ELAE 5T (2018) s E2.5 & (2018) ;E3.4L51(2019) s E4. 55 (2019)

Note: El.Beijing (2018) ; E2.Gaoyi (2018) ; E3.Beijing (2019) ; E4.Gaoyi (2019)
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Fig.1 Frequency distribution of flag leaf morphological traits of MCC under four environmental types
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Table 2 Variance analysis of flag leaf morphological traits of MCC

AR A S AR H SEI5 A ¥y r
Traits Variation source Df SS MS
K Leaf length EEHI(E) 3 356.390 118.797 17.864"
IR (G) 261 61 537.415 235.776 8.720"*
ExG 783 30 745.254 39.266 2.154" "
R 2 096 19 331.572 9.223
ot 3143 111 970.630
5% Leaf width FEEHI(E) 3 1.149 0.383 13.123"*
FPHI(G) 261 175.186 0.671 10.314"*
EXG 783 55.763 0.071 2.811""
1R2s 2 096 20.564 0.010
Jovr=d 3143 252.663
£ %l Length to width ratio FIERI(E) 3 182.962 60.987 20.585" *
FEPHH(G) 261 27 104.418 103.848 8.066" *
EXG 783 17 341.917 22.148 1.690" *
1R2s 2 096 10 957.876 5.228
AR 3143 55 587.173
I Leaf area//cm’ HEERI(E) 3 846.846 282.282 11.343" "
FLPA(G) 261 168 220.240 644.522 9.504"
EXG 783 71 915.015 91.845 3.431°"
P 2 096 23 440.910 11.184
oG 3143 264 423.010

W+ FORTE 0.05 K TVPZEREE; + + FORTE 0.01 /KT R4k i 2%

Note: * indicated significant difference at 0.05 level; * * indicated extremely significant differences at 0.01 level
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Table 3 Correlation analysis between flag leaf morphology and 1 000-

grain weight

etk LS - 5E Kaar

Traits Leaf Leaf Length to Leaf
length width width ratio area

5% Leaf width 0.438" "

<5t Length 0.677"" -0.347""

to width ratio

1Y Leaf area 0.891"" 0.779" "  0.282" "

T-RiE 1 000- -0.246" " 0.190" " -0.401"" -0.092""

grain weight

e FIRTE 0.05 K- BEHIC; + + FRTE 0.01 7P FAHOC
Note: #* indicated significant correlation at 0.05 level; # :* indicated ex-
tremely significant correlation at 0.01 level
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Table 3 Effets of different sowing dates on the major agronomic characters of Dajingjiu 26

: - 3] E-viil s ESLI R Y
:‘?’ﬂ’ﬂ dat H H&?ﬁ,ﬁ dat Plant height Stem diameter Ear height Number of Single plant Average yield

owing date arvesting cate cm cm cm green leaves weight // kg kg/hm’
05-02 09-30 315 2.8 150 13 1.11 70 832.5
05-12 09-30 318 2.9 151 13 1.14 72 457.5
05-22 09-30 321 2.9 152 13 1.22 77 613.0
06-02 09-30 299 2.6 148 13 1.12 71 328.0
06-12 09-30 286 2.5 140 13 1.09 69 504.0
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