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Varietal Differences in Growth and Development
Affected by Temperature in Barley

Jong Un Chun*, Moon Woong Park**, Jung Gon Kim** and Eun Sup Lee**

ABSTRACT

In order to get informations for breeding early barley cultivars, the thermosensitivity and low
temperature growth ability about the breeding materials vernalized were tested at the .high & low
temperature and field conditions.

The temperature coefficient (Q10), ratio and thermosensitivity for plant height were various among
cultivars versus temperature treatments. The early cultivars had greater Q10 values and insensitive
responses to temperature changes.

The Q10 and thermosensitivity for the time of flag leaf unfolding were various among cultivars, but
the coefficient of variation in the thermosensitivity was greater, so the character would be more useful
for investigating the varietal differences.

The Q10 and thermosensitivity for plant height were not significantly correlated with Q10 and
thermosensitivity for the time of flag leaf unfolding.

The periods from heading to flowering were 2 to 4 days at the high temperature plot, but 1 to 11 days
at the low temperature plot, showing much greater variations,

In general the cultivars with greater difference of heading time between the high and low temperature
plots were Suwon 218, SB 76588, Oweolbori, and Jogangbori, showing the sensitive thermophase and
early heading.
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Table 1. Means, ranges and CVs of several agronomic traits for each experiment grown in 1982-1983.

Treatment Trait Mean Range CV Remark
1. Growing response . . .
. Rat lant ht. late seedin
at carly & regrowing O oo (Plant it n ne/ 0.62 0.48-0.78 10.9 1982
plant ht. in early seeding)
stages
b. Qi (plant ht. in 25/20°C plot/
. . 0.80 .41-0.95 15.1
plant ht. in 15/10°C plot) 0.41-0.9
a. Days to flag leaf emergence(day)
. . . 23 19-38
. Heading & anthesis - high temp. plot 37 21-50
at low temperat - low temp. plot
:rea(t)mentl e . t(l:\e\rn:::wi‘t)i\(')it\' 0.370.23-0.44 10.6
Q T ; 0.63 0.56-0.77 6.2
N 1o
b. Leaf number of main tiller _HTP 7.2 6.2-9.0
LTP 7.5 6.7-9.0
¢. Anthesis period in low temp, plot 5.2 111
3. “Célidil.l}!, & znl!hciis a. Days to flaiq{’ll‘c;z:f emergence (day) 278 2435 1983
at low temperature LD 8.6 3247
treatment ; it 0.28 0.16-0.36 16.7
Q‘“‘“‘“““ ! 0.72 0.640.84 6.4
« Qo
b. Heading period:dayy CJHTP 6.1 3-9
Lre 9.3 712
c. Anthesis period dayv) TP 3.1 2-4
TP 7.2 311
. Heading time a. Heading time April 24.7 13 35
i ficld b. Anthesis period day) 3.5 1-6
¢. Maturing umet May) 32.1 24 40
d. Culm length ¢m 79.2  52-101
HTP : high temperature plot, LTP  low temperature plot,
Table 2. Classification of barley varieties and lines 4t regrowing  stage  treated with high & low

temperatures by reaction of plant height to Q10 grown in 1982,

Judgement standard

Q10 value) Frequency Remark
A(under ¢.5) 3 Yeogi, Baechi, Sekitori 1
B(0.6) 2 Haongmi, Baekdong
Cw.n 7 Suwon 18, Buheung
D(0.8) 17 Olbori, Bunong, Milyang 6, Nambaebori, Nulbori
E(0.9) 25 (;anghor? !)‘(m;zbm'i ?' Durubori, _Alchanbm'i,
Buhobori, Tapgolbori, Jopungbori
F(above 0.9) 11 Dongbori 1, Jogangbori, Oweolbori, Padalbori

Qio=Plant height at 25/20°C plot/plant height at 15
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Fig. 1. Distribution of used varieties and lines
with thermic responses of days to flag
leaf emergence and plant height expres-
sed by temp. coefficient,
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Fig. 2, Distribution of used varieties and lines
with thermic responses of plant height in
different seeding time and temp. treat-
ments expressed by temp. coefficient.
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Table 3. Distribution of anthesis period in low
temperature plot grown in 1982.

Anthesis

period (day) Frequency Remark

1-2 4 Iwate omugi, Barberousse

3-4 13 Baekdong, Nagaoka, Suwon 203

5-6 39 Gangbori, Dongbori 1, Bunong,
Jogangbori, Albon

7-8 6 Durubori, Oweolbori

Above 9 3 Olbori, Nulbori

Total 65
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Table 4. Classification of barley varieties and lines by thermosensitivity grown in 1983.

Judgement standard Frequency Remark
I(?Z?;ZI‘;:;E 2 Gangbori, Saeolbori
Moderate Suwon 18, Hangmi, Yeogi, Buheung, Bunong,
(21-26%) 1 Jogangbori, Yeongsanbori, Kwangseong
Sensitive Durubori, Dongbori 1, Dongbori 2, Tapgolbori,
(27-32%) 10 Padalbori, Albori, Buhobori, Oweolbori
Very sensitive Baekdong, Milyang 6, Sacheon 6, Doosan 8,
(33-38%) 7 Suwon 203

Days to flag leaf emergence in LT>— days to flag leaf emergence in HTP

Thermosensitivity =

LTP : low temp. plot, HTP : high temp. plot.
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Table 5. Correlation coefficient matrices among several agronomic traits grown in 1983.

Variable HHT HLT ALT FHT MT CL
Heading time in high temp. (HHT) -
Heading time in low temp. (HLT) 0.753** -
Anthesis time in low temp. (ALT) -0.672** —.696** -
Field heading time (FHT) 0.683** 0.536**  —0.425"* -
Maturing time (MT) 0.566°" (.388 —0.362* 4.739* -
Culm length (CL) 0.370* 0.157 0.058 0.416* 0.410* -

*, ** Significant at the 5% and 1% levels, respectively. (n=39)
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