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The Gene Effect of Culm Length and Ear Length
Using Isogenic Lines in Barley

Chang Hwan Cho*, Eun Sup Lee**and Yeol Kyu Sung***

ABSTRACT

This experiment was conducted to evaluate the main effects and pleiotropic effects of two comparable
isogenic lines for culm and spike length in hulled barley and observed various agronomic characteristics,
vield and yield components under the conditions of heavy fertilizer application and high planting densities.
Three isogenic lines, culm, spike and culm and spike, were planted and to obtain basic data for improving
high-yielding and quality of hulled barley at Experiment Farm, Dankook Univ., Cheonan city in 1985.

Differences of culm length between two comparable isogenic lines, short culmed line (SCL) and medium
culmed line (MCL), “in isogenic lines for culm length showed highly significant differences. And differences
of spike length between two comparable isogenic lines, short spike line (SSL) and medium spike line (MSL),
in isogenic lines for spike length showed highly significant differences. Differences of culm and spike length
between two comparable isogenic lines, short culmed and spike line (SCSSL) and medium culmed and spike
line (MCMSL), short culmed and spike line (SCSSL) and long culmed and spike line (LCLSL), in isogenic
lines for culm and spike length showed highly significant differences.

Characteristics affected highly by the genes of culm length in isogenic lines for culm length were heading
days, the Ist and 2nd internode length, No. of grains per spike, No. of spikes/m? and one litre weight
Characteristics affected highly by the genes of spike length in isogenic lines for spike length were No. of
spike nodes, heading days, maturity days, thousand grain weight and one litre weight

Characteristics affected highly by the genes of culm and spike length in isogenic lines for culm and spike
length were No. of spike nodes, the 2nd, 3rd and 4th internode length, thousand grain weight and grain
yield.

Grain yield of SCL, MSL, MCMSL and SCSSL was more than grain yield of MCL, SSL, SCSSL and
LCLSL, respectively. Maturity days of SCL, MSL, SCSSL and LSLSL were faster than maturity days of
MCL, SSL, MCMSL and SCSSL, respectively.
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Table 1. Isogenic lines used in this experiment.

. Cross . - Yrs.,
Traits No. Cross combinations Isogenic lines selected
Culm 1 F, (Benkeimugi/Kinom— a) Short culmed (SCL) 9
length eomugi) //Jogangbori b} Medium culmed (MCL)

2 F, (Suwon 190/Hiproly— a) Short culmed (SCL) -------------- 9 ----------
Suwon18)//Dongbori 2 b) Medium culmed (MSL) 9
Spike 1 Fs (Samheung/Olbori) a) Short spike (SSL) 9
fength //Durubori b) Medium spikeMSL) ]
2 F,(Suwon 190/Hiproly— | a)Shortsplke(SSL) ------------------- 9 -----------
Suwon18) //Dongbori 2 b) Medium spike (MSL) 9
3 F, (Suwon 190/Hiproly- a) Short spike (SSL) 9
o Suwon 18)//Dongbori 2 a) Medium spike (MSL) 9
Culm and 1 F, (Suwon 190/Hiproly— a) Short culmed, short o 9
spike Suwon 18)//Dongbori 2 sprike (SCSSL)
length b) Medium culmed, medium 9
spike (MCMSL)
2 s (Samheung/Olbori) " a) Short culmed, short 9
//Olbori spike (SCSSL)
b) Long culmed, long 9

spike (LCLSL)

Note a) and b) are derived from the same population.
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Table 2. Differences of various agronomic characteristics hetween two comparable isogenic lines for culm
length, spike length, culm length and spike length.

No. of No. of 1000
Traits Cross Isogenic Heading  Maturing Culm Ear Awn spike grain grain Grain
No. lines date date length length length per per weight vield
tem) {cm) tem) m? spike (g) tkg/10a)

Culm 1 SCL May 3 June 3 73 3.6 8.4 572 53 27.5 518.4

length MCL May 3 June 4 86 3.7 8.3 570 55 28.0 518.9

2 SCL Apr. 27 June 4 68 3.2 8.3 581 47 28.6 551.9

MCL Apr 27 June 5 85 3.4 8.4 586 47 28.3 562.8

Spike 1 SSL Apr.29 June 3 73 3.4 8.1 603 53 26.2 515.6

length MSL Apr 30 June 4 74 4.5 7.9 599 52 26.7 516.2

2 SSL May 3 June 5 70 2.9 7.9 567 51 28.9 577.5

MSL May 5 June 6 70 3.5 8.1 578 52 28.3 583.5

3 SSL May 2 June 3 85 3.4 9.1 570 57 29.1 599.7

MSL May 1 June 3 83 4.6 9.1 562 59 30.3 587.9

Culm 1 SCSSL May 3 June 3 70 3.2 8.3 580 51 28.3 544.6

and MCMSL May 3 June 4 85 4.3 8.4 583 52 28.4 549.3
spike

length 2 SCSSL Apr.28 June 1 61 3.0 9.1 540 54 31.9 511.0

LCLSL Apr .29 June 1 93 5.7 8.9 539 56 32.2 516.0
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Table 3. Differences of various agronomic characteristics between two comparable isogenic lines for culm

length of two cross combinations.

. . Cross 1 Cross 2
Traits selected Isogenic
sucessive years lines Average Diffe— t—-values Average Diffe- t-values
value rences value rences
Culm length (cm) SCL 73.5 69.0
MCL 86.0 -12.5 -5.086** 84.2 -15.2 -9.879**"
Spike length(cm) SCL 3.7 3.7
MCL 4.5 0.8 -2.634 3.6 0.1 0.671
No. of spike nodes SCL 20.0 20.4
MCL 21.7 0.7 —-2.500 20.4 0 0
Heading days" SCL 24.7 29.7
MCL 26.7 2.0 ~4.243* 31.0 -1.3 —-4.000*
Maturity days® SCL 31.0 30.3
MCL 32.0 -1.0 ~1.225 31.7 -1.4 2.828*
Culm diameter (mm) SCL 3.87 3.70
MCL 3.67 0.20 2.204 4.08 -0.38 -3.221*
Thickness of culm SCL 0.331 0.400
wall {(mm) MCL 0.290 0.041 2.345 0.270 0.130 7.121**
Internode length (cm)
1st SCL 29.4 31.1
MCL 32.9 -3.5 ~6.663** 33.0 -1.9 -3.166*
2nd SCL 16.2 12.9
MCL 19.2 -3.0 -3.832* 13.9 6.0 —5.405**
3rd SCL 14 .4 11.0
MCL 16.0 -1.6 -1.792 15.1 —4.1 —4.324*
4th SCL 10.4 10.7
MCL 12.1 -1.7 -~3.957* 12.3 -1.6 -2.386
5th SCL 3.1 3.5
MCL 5.1 2.0 -2.333 4.6 -1.1 —0.686

Note 1); Counted from April 1
2); Counted from May 1
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Table 4. Differences of yield and yield components between two comparable isogenic lines for culm length

of two cross combinations,

. . Cross 1 Cross 2
Traits selected Isogenic
sucessive years lines Average Differ— t—values Average Differ— t-values
value ences value ences
No. of grains per SCL 38.7 42.0
spike MCL 42.3 -3.6 ~2.940* 32.4 9.6 3.490*
Grain weight per SCL 1.03 0.99
spike(g) MCL 1.03 0 —.067 0.79 0.20 1.977
No. of spikes/m?® SCL 923.7 836.0
MCL 877.0 46.7 5.535%** 706.0 130.0 13.222%**
1000—grain weight SCL 30.3 28.0
(g) MCL 29.3 0.7 2.530 32.5 -4.5 —14.440***
One litre weight SCL 661.7 648.3
(g) MCL 646.7 15.0 6.372** 658.3 -10.0 —4.248*
Grain yield (kg/10a) SCL 555.6 565.4
MCL 547.1 8.5 0.958 543.1 22.3 3.496™
Note *** and *** indicate significant at 5, 1 and 0.1% levels of probability, respectively.
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Table 5. Differences of various agronomic characteristics between two comparable isogenic lines for spike

length of three cross combinations.

X Cross 1 Cross 2 Cross 3
Traits selected Isogenic —————e
sucessive vears lines Average Diffe- t-values Average Diffe- t-values Average Diffe- t-values
Va]Ue rences value rences value rences
Culm length (cm} SSL 91.7 1.5 2.554 72.3 73.6
MSL 80.1 11.6 2.554 67.0 3.3 2.331 73.2 u.4 0.139
Spike length(cm) SSL 3.4 3.2 2.9
MSL 4.6 -1.2 —10.257%** 3.6 0.4 =7.071** 3.8 -0.9 —6.252**
No. of spike nodes SSL 19.2 18.1 15.5
MSL 22.1 -2.9 -6.769** 20.0 -1.9 3.106" 21.4 ~5.9 -3.639*
Heading days® SSL 30.7 31.0 32.0
MSL 24.3 6.4 13.434*** 297 1.3 4.000" 28.3 3.7 11.000*"
Maturity days? SSL 31.0 30.7 31.3
MSL 27.3 3.7 16.999***  30.7 1] 0 29.0 2.3 7.000™>
Culm diameter (mm) SSL 3.95 3.64 3.53
MSL 4.36 —0.41 -3.079* 3.71 -0.07 —0.934 3.58 ~0.05 -0.320
Thickness of culm SSL 0.286 0.347 0.283
wall {(mm) MSL 0.320 —0.03¢ -1.391 0.393 -0.046 -2.271 0.260 0.023 (¢.071
Internode 1st SsL 8.6 32.4 25.0
length {cm) MSL 31.4 7.2 4.916** 31.8 0.6 0.515 27.9 -2.9 -1.707
ond SSL 19.5 14.7 15.8
MSL i7.9 2.5 2.021 12.8 1.9 1.273 16.5 ~0.7 -0.807
3rd SSL 15.4 11.3 13.2
MSL 14 .4 1.0 0.847 10.4 0.9 1.505 12.9 0.3 0.273
4th SSL 13.1 9.7 12.7
MSL 12.2 0.9 1.300 9.4 0.3 0.455 11.7 1.0 1.899
5th SSL 5.2 4.1 7.1
MSL 4.2 1.0 0.989 2.3 1.8 1.521 4.0 3.1 2.461

Note 1); Counted from April 1.

2) . Counted from May 1.

*** and *** indicate significant at 5, 1 and 0.1% levels of probability, respectively.

Table 6. Differences of vield and yield components between two comparable isogenic lines for spike length

of three cross combinations.

Traits selected Isogenic Cross 1 Cross 2 Cross 3
sucessive years lines Average  Diffe-  t-values Average  Diffe- t-values Average  Diffe- t-values
value rences value rences value rences
No. of grains per SSL 421 36.7 35.2
spike MSL 45.7 -3.6 -3.818" 39.7 3.0 -1.253 37.6 =24 -1.558
Grain weight per SSL 1.05 0.82 0.87
spike g MSL 1.19 —0.14 -1.591 0.80 0.02 0.044 1.24 —0.37 -1.770
No. of spikes m® SSL 681.3 692.0 781.3
MSL 696.7 -15.4 -1.741 725.0 -33.0  —4.260* 817.0 -35.7 -3.956%
1000-grain weight SSL 33.8 30.3 30.3
z MSL 30.3 3.5 4.300% 27.0 3.3 27.606%** 27.8 2.5 4.396*
One litre weight SSL 596.7 606.7 655.0
I MSL 688.3 -91.6  -38.940™** 621.7 -15.0  —4.027* 661.7 6.7 -4.005*
Grain vield SSL 490.0 455.6 523.5
tkg/10a) MSL 530.0 -40.0 -5.036** 499.7 -44.1 ~5.706** 541.7 -18.2 -2.571

Note *** and *** indicate significant at 5, 1 and 0.19% levels of probability, respectively.
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Table 7. Differences of various agronomic characteristics between two comparable isogenic lines for culm and

spike length of a cross combination,

, . Cross 1 . Cross 2
Traits selected Isogenic Isogenic
sucessive years lines Average Diffe— t-values line Average Diffe~- t-values
value rences value rences
Culm length fcm) SCSSL 72.3 SCSSL 60.9
MCMSL 84.2 -11.9 ~-8.253** LCLSL 97.1 -36.2 —14.201*""
Spike length SCSSL 3.2 SCSSL 3.0
fcmj MCMSL 3.6 -0.4 -3.536" LCLSL 6.0 -3.0 -12.937***
No. of spike SCSSL 18.1 SCSSL 17.4
nodes MCMSL 20.4 -2.3 -4.086* LCLSL 22.0 —4.6 -4.758*
Heading days"” SCSSL 31.0 SCSSL 24.7
MCMSL 31.0 9 0 LCLSL 24.3 0.4 0.707
Maturity days? SCSSL 30.7 SCSSL 3
MCMSL 31.7 -1.0 -2.121 LCLSL 9.3 1.0 2.485
Culm diameter SCSSL 3.63 SCSSL 3.98
(mm) MCMSL 4.08 —0.45 -6.417** LCLSL 3.87 0.11 0.504
Thickness of SCSSL 0.390 SCSSL 0.294
culm wall (mm) MCMSL 0.270 0.120 6.345%* LCLSL 0.331 —0.077 ~1.485
Internode  1st SCSSL 32.4 SCSSL 25.5
length (cm) MCMSL 33.0 0.6 —-0.592 LCLSL 37.3 -11.8 -22.665***
2nd SCSSL 14.7 SCSSL 4.7
MCMSL 18.9 —4.2 -3.623* LCLSL 24.9 -10.2 ~12.447***
3rd SCSSL 11.3 SCSSL 11.0
MCMSL 15.1 -3.8 —4.105* LCLSL 18.6 -7.6 =12.025***
4th SCSSL 9.4 SCSSL 7.5
MCMSL 12.3 -2.9 -6.000%* LCLSL 13.2 -5.7 ~12.154***
5th SCSSL 4.1 SCSSL 1.6
MCMSL 4.6 -0.5 ~0.239 LCLSL 3.2 -1.6 1.723

Note 1); Counted from April 1.
2); Counted from May 1

LR

and *** indicate significant of 3, 1 and 0.1% levels of probability, repectively,
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Table 8. Differences of yield and yield components between two comparable isogenic lines for culm and spike

length of a cross combination,

. . Cross 1 i Cross 2
Traits selected Isogenic Isogenic
sucessive years lines Average Diffe- t-values line Average Diffe- t-values
value rences value rences
No. of grains per SCSSL 36.7 SCSSL 39.3
spike MCMSL 32.4 4.3 1.455 LCLSL 40.6 1.3 —0.504
Grain weight per SCSSL 0.80 SCSSL 1.19
spike (g) MCMSL 0.79 0.01 0.151 LCLSL 1.01 0.18 7.815*"
No. of spikes/m? SCSSL 692.0 SCSSL 842.0
MCMSL 706.0 -14.0 -1.371 LCLSL 772.0 70.0 7.909**
1000~grains weight SCSSL 30.3 SCSSL 32.0
(g) MCMSL 32.5 -2.2 —9.546*** LCLSL 30.3 1.7 3.508*
One litre weight SCSSL 606.7 SCSSL 647.7
(g) MCMSL 658.3 -51.6 ~21.920*** LCLSL 647.7 0 ]
Grain yield SCSSL 543.1 SCSSL 556.9
(kg/10a) MCMSL 586.5 —43.4 —4.590** LCLSL 479.2 7.7 9.608***

Note *** and *** indicate significant at 5, 1 and 0.1% levels of probability,
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