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Genetical characteristic of stay-green of flag leaf after flowering in
Recombinant Inbred Lines (RILs) of wheat and its correlation
analysis with grain weight under drought stress
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Abstract: To investigate the quantitative genetical characteristics of SPAD of flag leaf after flowering at different
sites and its correlation analysis with thousand — grain weight (TGW), a 120 recombinant inbred lines (RILs) derived
from two Chinese winter wheat cultivars were used. The recipient parent Longjian 19 had strong drought resistance with
lower chlorophyll content (SPAD), while the donor Q9086 showed contrasting traits. The results indicated the interaction
between water and genotype. There was significantly positive correlation between SPAD of flag leaf and TGW after flower-
ing, while higher correlation (r =0.59" " ~0.69" * ) was detected between TGW and SPAD of flag leaf (SPAD,) dur-
ing filling stage. The SPAD, showed significantly positive effect on TGW, while that of flag leaf (SPAD;) during flowering
stage was opposite. Gross effect of SPAD to TGW in drought stress was significantly higher than those in normal irrigation
condition, and gross effect of SPAD, to TGW was higher than SPAD;. Heritability of SPAD of flag leaf and TGW were

generally lower (hz?=0.15 ~0.44) under different treatments. The number of genes controlling SPAD; were 22 ~ 36
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and 50 ~ 59, and those controlling SPAD, were 24 ~ 25 and 31 ~ 33, while those controlling TGW were 10 ~ 11 and 13

~ 14 under drought stress and normal irrigation condition, respectively. The result indicates the feasibility of using this

RILs population in genetical study of wheat drought resistance.

Keywords: wheat; RlLs; drought stress; chlorophyll content; thousand — grain weight; quantitative genetics
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Table 1

Phenotype of RlLs of and its parents under different treatments

SEAS Parent
782 PR Koy

RILs {4 RILs population

Site Trait Water Bz 4% 19 Q9086 ol AR s 63553
Longjian19 Mean CV/ % Skewness Kurtosis
DS 48.07 51.23 49.61 9.64 0.70 0.22
SPAD;
WwW 54.53 62.27 56.96 6.18 0.67 0.35
DS 45.91 48.60 46.89 11.92 -0.29 -0.51
El SPAD,
WwW 50.87 55.93 52.25 6.74 0.15 0.49
oW DS 29.62 33.74 31.19 12.98 0.82 -0.56
! A 40.93 49.55 45.23 9.20 0.34 0.93
SPAD DS 44.96 48.89 47.30 10.63 -0.71 0.86
’ ‘ WwW 49.65 58.72 49.93 5.37 0.94 0.32
DS 43.22 44.38 43.05 14.19 0.86 -0.45
E2 SPAD,
A 47.28 57.46 48.45 5.86 -0.41 0.66
- DS 27.79 32.43 30.36 17.49 -0.53 -0.80
! WwW 38.58 48.11 43.90 13.30 0.75 0.19

1 E1H E2 735145 22 MF1KCOE 185 5 5 SPAD; SPAD, F1 TGW 435 3 7m JT AN FIHESK ] (FESS 14 DM M-8R S i F TR

7R F SRR AL B, R T
Note: EI and E2 represent the experimental location in Lanzhou and Yongdeng, respectively; SPAD;, SPAD, and TGW denote the chlorophyll content during

DS 1 WW 43

flowering stage and grain-filling (i.e. 14 days after flowering) , and thousand-grain weight, respectively; DS and WW denote treatments of the drought-stress and

the well-watered conditions, respectively. The same as below.
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Table 2 Correlation coefficients among traits

in RlLs at different sites

8 4 PR
W AR AR SPAD,  SPAD,  TGW

Site Water Trait
SPAD; 1
DS SPAD, 0.42" 1
TGW 0.53"" 0.61°" 1
El
SPAD; 1
WW SPAD, 0.54" 1
TGW 0.59" " 0.69" 1
SPAD; 1
DS SPAD, 0.39" 1
TGW 0.51"" 0.59" " 1
E2
SPAD; 1
WwW SPAD, 0.42% 1
TGCW 0.54"" 0.62" " 1

3 AEMEEMT/INE RILs BHEHER IR E
BEMTHRENERSHT
Table 3 Path analysis of chlorophyll content to thousand-grain
weight in RlLs at different sites

s HAREH e 4545
7N gL (X)E (po-i) Indirect effect
Site Treatments i Direct X, Xy
Argument
effect SPAD;  SPAD,
% (SPAD) - 0.40" -0.14
DS
ol x,(SPAD,) 0.53**  0.18
% (SPAD)  —0.94" " 0.40
WW
x,(SPAD,) 0.76" "  0.22
% (SPAD) - 1.47** -0.32
DS .
X x,(SPAD,) 1.52°* 0.33
E
% (SPAD) - 0.45" 0.18
WW .
x,(SPAD,) 0.86" "  0.33
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IEE BT, PR K 3 250 T st e i 22 et
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Fth  FEANRABE 5 T 45 ] SPAD, 19 3 PR % 30 HH
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SPAD, IR Z, 43510 24 ~ 25 Xf (DS) #1 31 ~ 33 %}
(WW) , Ty T 7 510 35 PR X 80 20, o 10 ~ 11 %
(DS)FI 13 ~ 14 % (WW) , H T2 504 F BAntkRim
I R X B0 3k /D 1E  HEE AR N (3R 4) o 1B
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Table 4  Heritability and gene number among the traits in RlLs at different sites

AR I 2% B i A TR DAZR AR /N A2 T T b ad i

ok ek K5y 77 2% B it S /M NI IR
Site Trait Water o> o+’ hg® Liin Linax k
DS 8.45 19.02 0.44 47 .58 63.26 22
SPAD;
WWwW 2.54 15.54 0.16 51.20 63.00 59
DS 8.01 24 .45 0.33 49.11 64.72 24
El SPAD,
WWwW 4.87 12.59 0.39 49.68 62.64 33
DS 11.29 27.68 0.41 18.50 39.62 10
TGW
WW 9.20 26.47 0.35 32.20 53.81 13
DS 6.53 26.97 0.24 47.26 66.93 36
SPAD;
WW 4.29 28.62 0.15 47 .46 65.73 50
DS 8.70 21.28 0.41 46.40 65.36 25
£2 SPAD,
ww 5.79 19.53 0.30 49.83 64.36 31
DS 12.03 29.14 0.41 17.32 40.33 11
TGW
WwW 6.64 28.13 0.24 30.50 49.78 14
2.4 INE RILs BEEMHEEZSENTHRENS MR (Bl MERARE HR2PEFEE(P<

B S
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Fig.1 Phenotypic diversity index of chlorophyll content and thousand-grain weight of wheat RlLs at different sites
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