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Genetic analysis of stay — green of flag leaf and thousand-grain weight in
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Abstract: A total of 160 introgression lines (ILs) and two parents, Xifeng 20 and Jinmai 47, were used to investi-
gate quantitative genetic characteristics of chlorophyll content (ChlC) of flag leaf at different development stages and
thousand-grain weight (TGW) , and evaluate the correlations between the two traits and genetic variations of the ILs under
drought stress (DS) and well-watered (WW) conditions. The results showed that there were significant differences in
phenotypic values of ChlC at different growth stages and TGW in wheat ILs and two parents under two water conditions.
All phenotypic values under the WW condition were significantly higher than those under the DS, associated with the
drought-stress coefficients ranging from 0.79 to 0.91. Under two water conditions, the phenotypic means of all traits in

the ILs were intermediated between those of two parents, but tended to be closer to the recurrent parent Jingmai 47.
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Thephenotypic values of all traits in the ILs varied widely, altogether with presenting substantial transgressive segrega-
tion. The coefficients of variations differed from 8.39% to 16.71% under the DS and from 8.61% to 16.54% under
the WW, while the genetic diversity indices altered from 0.74 to 0.83 under the DS and from 0.71 to 0.82 under the
WW. The heritability of all traits was lower, with a range of 0.29 to 0.62 under the DS and 0.20 to 0.50 under the
WW. There were significantly positive correlations (7 =0.500" " ~0.629" * ,DS; 0.488" * ~0.622" * ,WW) be-
tween ChlC and TGW, with ChIC having higher correlation coefficients at the grain-filling stage and under the DS condi-
tion. Furthermore, ChIC showed positive effects on TGW, and higher effects (0.582" * ,DS; 0.3127 * ,WW) to TGW

were associated with ChlC at the grain-filling stage. The result indicates the feasibility of using the ILs in quantitative ge-

netic study in wheat drought tolerance, providing a theoretical basis for further dissecting the genetic basis and QTL fine

mapping for green-stay trait and thousand — grain weight in wheat regulated by drought stress.

Keywords: wheat; introgression lines; drought stress; stay-green; thousand-grain weight; quantitative genetics
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Table 1 ~ Phenotypes of the ILs and its parents under different water conditions
FEIR JK A b 3 FA Parent ILs fE{A TLs population
e Ve EEa P 20 . s 5 RH I e
treatment Jingmai 47 Xifeng 20 Mean CV/ % Skewness Kurtosis
DS 43.49 47.52 11.14"" 45.27 9.89 0.32 0.81
ChiCh N
(SPAD) wwW 48.11 57.13 11.17 51.82 15.86 -1.01 -0.55
F 2.17 23.81" " 42.23""
DS 50.33 55.23 16.82" " 52.49 16.71 0.51 0.47
ChlCf * %
(SPAD) wwW 57.72 62.54 11.97 57.94 16.54 -0.33 1.20
F 22.9"" 9.5" 33.21"7
DS 40.85 46.61 1.147" 40.22 12.37 -0.84 0.82
ChlCg x x
(SPAD) wwW 50.78 52.75 2.81 51.10 11.42 1.14 0.77
F 79.76 " 60.45" " 91.91" "
DS 46.62 39.54 35.927 " 44.35 8.39 -0.72 1.23
TGW/g WwW 53.61 43.96 26.177 " 49.94 8.61 -0.62 -0.85
F 29.61" 7 10.20"~ 12.347 7

L : ChiCh, ChICE Fil ChlCg 43 3|2 /R AR T ALY AR M 40 35 1 s TOM 3R THRCEE, DS A WW 435l 27 -+ 52 kil A e A 2L
* P<0.05; * x P<0.01. F[A

Note: ChlCh, ChICf and ChlCg mean chlorophyll content of wheat flag leaves at heading, flowering, and grain-filling stages, respectively; TGW means thou-

sand-grain weight; DS and WW mean drought-stress and well-watered treatment, respectively. * P <0.05; * * P <0.0l. The same below.
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Fig.1 Drought stress coefficients of chlorophyll content of flag

leaf and 1000-grain weight of wheat Ils and its parents
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HAE 7M. XF/ANE s BERAS 6] & & s 491 3
ChIC XF TGW A RN (B4 5 A E FHZ A

K2 AEKSFHTNE s BERSERZEREXRE
Table 2 Correlation coefficients among traits of

wheat ILs under different water conditions

K34k 3 Pek
Water . ChlCh ChlCf ChlCg TGM
Trait
treatment
ChICh 1
ChICf 0.39" 1
DS
ChlCg 0.256 0.505" " 1
TGM 0.500" " 0.598"" 0.629" " 1
ChICh 1
ChICf 0.358" 1
ww )
ChlCg 0.3127 0.429" 1
TGW 0.488" " 0.523" " 0.622" " 1

TE: o« x, AHSCHETE 0.01 KF 1355 « AHSCHETE 0.05 KF |
B,
Note: * * , correlation is significant at the 0.01 level; * , correlation

is significant at the 0.05 level.

AT 455 0 M R B, DS 451 F BB 43 B R
-0.231.0. 464 FI 0. 429; WW £ 4 F 20 51 N
-0.137.0.130 1 0. 425, ULHATFEA R K53 5544 T
TEAESA S e v i 2 20 TR E AT R EVE A
BAET 2 T e E N B
2.4 INE s BEEHMHEEMTREREHAR
RESHMEST
M 4 W LUE L FEARFIKR 5T, /NEE TLs
BHALE AN 6] & & I ChIC 38t 1% 1175 0.29 ~ 0. 62
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(DS)F10.20 ~ 0.43(WW) Z [H], KR Z -4 £ 7e
0.74~0.78(DS) 1 0.71 ~ 0.76(WW) Z [6],, # L 5%
FHAEIINY ChlC HA 8 i i ast A% ) e B Z e 4
B, TGW HyisE 15 0.52(DS) 1 0.50( WW) , &7l
ZREPEFE SN 0.83(DS) 1 0.82(WW), 4% HFRIEIR

RRR B R B AR RO, 18 A% T AR i B
PR IS AL, H DS 25 AF T 125 PRI AL ) A
ZREERR B T WW 2 0F T, R a7 —
ERE EFEE T4 HbsIRR B A

K3 ARAKSEHETME s BERARA TR EZSEXM THENER SN
Table 3  Path analysis of flag leaf chlorophyll contents at different growth stages to thousand-grain weight of

wheat ILs under different water conditions

[A] 32245 Indirect effect

A7 SRy LR HEEAER
Treatment Xi Tivo Poi BRI Total X, (ChICh) X,(ChiCf) X;(ChICg)
X, (ChICh) 0.500 ~0.074 -0.157 -0.027 ~0.130
DS X, (ChICf) 0.598 0.283" " 0.181 0.014 0.167
X3(ChICg) 0.629 0.582" " -0.153 0.003 -0.156
X, (ChiCh) 0.488 0.087 -0.224 -0.105 -0.119
WW X, (ChIC) 0.523 0.235" " -0.105 ~0.004 -0.101
X;(ChlCg) 0.622 0.312* 0.113 0.010 0.103

T4 REKGEHETIE ILs BESIERD
BEAME SRR
Table 4  Heritability and diversity index of traits in

wheat ILs under different water conditions

LT SRR

PR AR PR ROiE PR
Traits  Treatment v, Vo+ V, h2B 1.vcr51 Y
index
DS 3.95 13.83 0.29 0.78
ChICh
wWwW 5.29 18.75 0.28 0.71
DS 26.20 21.03 0.62 0.80
ChlCf
wWwW 14.06 27.19 0.43 0.76
DS 7.16 14.72 0.29 0.74
ChlCg
WwW 5.19 11.18 0.20 0.71
DS 13.02 13.64 0.52 0.83
TGW
WW 14.53 15.94 0.50 0.82
N \/\
3 9 i
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