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Genetic Studies on Heading-to- Ripening Period
and Its Relationship to Yield Components in Barley

[. Studies on maturity criteria in barley

Chun, J. U* E.S. Lee* and H. S. Lee**

ABSTRACT

Experiments were carried out to establish physiological maturity determination criteria with reference
to visibly easy measurement in barley in 1980 at Suweon. Thirty-three cultivars and lines from 500 crossing
biocks were classified into 4 heading groups, and 5 variables; moisture content, discoloration of awn, exser-
tion, lemma and flag leaf were measured.

There were highly negative correlations between heading date and ripening periods (1= —0.656**), so
early heading types had longer ripening periods. Comparing with the variables used for maturity deter-
mination, moisture content and discoloration of lemma were most sensitive to development of grain-filling,
Those two variables, alone or in combination could be used to screen many genotypes of barley for phy-
siological maturity. In determination of maturity with reference to visibly easy measurement, color of lemma
changed stably and was the most useful way and discolor of flag leaf increased the accuracy of determina-
tion. The color of lemma at this time was Grayish yellow, and the mean moisture content was about 33

percent in 33 barley cultivars and lines,
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Table 1. Arbitrary classification of discolor degree
of 4 variables used for maturity criteria
according to the standard leaf color charts
by T.Kiuchi and F.Yazawa.

Discolor degree Classification

Dark green
Dull yellow green

”

Soft yellow green
Light yellow green
Bright yellow green
Grayish yellow

Dull reddish yellow
Dark yellow
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Fig. 1. Relationship between heading date and
ripening periods in the different heading
group.
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Table 2. Means. correlation coefficients with grain dry matter weight, polynomial
equations and their R% of discoloration in 4 variables used for maturity
criteria in heading group 1,2, 3 and 4

Ié:?s[;ng Var. Mean Sgergé?;?n Polynomial equation R?
Xy 4.9 0.598** yi= 1877+ 4.09**x,— 0.26x,* 0.4)1%*
Group 1 X2 5.7 0.592** y:= 1581+ 5.14**x,— 0.35x,° 0.44**
(4.23—25) | x5 6.4 0.660** ¥3= 16.77+ 3.45**%;— 0.18x,* 0.40**
R | Xo____S4___ 085T**  y,= IT64% 479%*x,- 033x] __ 0.40%* -
X, 45 0.657** yi= 17.27+ 4.66%*x,— 0.34%*%x,2  (.54**
Group 2 X2 5.6 0.752** ¥o= 15.38+ 4.47**x,— 0.29%*x,®  (.74**
(4.27-28) | xs 5.8 0.752%* y3= 16.68+ 3.14**x;— 0.16%*xs®  0.60**
e |%_ 50 0.663**  y,= 17.03+ 4.80**x,— 0.34**x}  0.61** _
X1 44 0.750%F  y,= 4.47+10.27%%x,— 0.76%*x,!  0.78%%
Group 3 X3 5.1 0.825%* V2= 5.51+ 8.62%*x,— 0.50**x,?  (.84**
(5.6—8) X3 5.3 0.848** y:= T.69+ 6.29%*x;— 0.36**xs*  0.80**
_____________ Xe____46___ 0726 yo= 4.95% 9.04%x,—0T0%xl  076**
X1 40 0.700**  y,=—6.00+ 15.16%*x,— 1.12%* 5,2 0.72%*
Group 4 X2 4.0 0.724** Y2=—T7.24+1553%*x,— 1.14**x,*  (.78**
(5.12-14) | %a 46 0.829** ¥3=—220+ 10.93**xs— 0.69%*x;?  0.79**
X4 3.6 0.653** ¥o==—6.20+ 16.68**x,— 1.28**x,>  (.69**
X, : Exsertion, X, : Awn, X3:Lemma. X,: Flag leaf,
Yi: Grain dry matter weight.
Table 3. Means, correlation coefficients with grain dry matter weight,
polynomial equations and their R%s of discoloration in 4
variables used for maturity criteria in overall group.
Variable Mean S:erf;iegl:?;(tm Polynomial equation R?
Xy 4.4 0.652** y1= 6.65+9.52**x,—0.70**x,? 0.56**
X2 5.0 0.671** y2= 5.00+9.58%*x, —0.69**x,2 0.66%*
X3 5.4 0.733%* Y3= 6.72+7.19%*x; —0.45%*X,? 0.65%*
X4 4.6 0.597** Yi= 6.48+9.96%*x,—0.74*" x,° 0.58%*
s 47.1 - 0.759** ¥s=14.57+1.30%: —0.02**xs? 0.70%*

Xs - Moisture content.
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Table 4. Multiple linear regression equations relating mautrity criteria of
barley in heading group 1,2,3 and 4.

Heading Multiple
Group Equation correlation coefficient
1. y,= 2052+ 1.41%*x, 0.606**
Group 1 2. y2=21.22+ 0.82%*x,+ 0.63 x; 0.619**
__ _ _§._Ya= 20.54+ 1.36_*_*_x£+ 1.27)_(1__—_1_.(131(4 e 0.6§§_** o
T vy = 21484 1.16%x, Y 1 7 T
Group 2 2. y,= 2055+ 2.37**X,— 1.18 %3 0.786**
B . 3 y3=1952+189**%,~ 1.36*x +0.79xs ___ 0.796**
Ty = 1453+ 245 %% x, R Y -
Group 3 2. y,=14.22+294**x;—~ (0,51 %, 0.852**
3. ys= 14.36+2.42** x5~ 0.61 %, +0.62%, 0.857** _
""""""""" Ly aevdidme T T T e
Group 4 2. y2= 917+544%* %3~ 1.51%, 0.842**
3. ys= 8.97+4.93%*x3~ 2.69%x,+1.72x, 0.846**
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Table 5. Multiple lincar regression equations
relating maturity criteria of barley
in overall group.

Multiple
Equation correlation
coefficient
1 y1=1560+234**x, 0.733*
2. y2=14.60+354**x;— 1.16%*x, 0.752**
3. ya=14.36+3.20%*x;—2.50%, 0.770**

+1.88%*x,

Table 8. Multiple linear regression equations
relating maturity criteria to be included
moisture content in overal group.

Multiple

Equation correlation

coefficient
1. 1= 57.03_0.61**}(5 0.759**
2. y2=41.71—0.40%*x; + 0.99**x, 0.779**
3. y3=41.84—-0.42%* x5 + 2.22%*x, 0.797**

-1 28X4

x5 ¢ Moisture content.
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Fig. 2. Polynomial curves showing the relationship

between grain dry mater weight and 4 var-
iables used for maturity criteria in overali
group.
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