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Change of Agronomic Traits of Tillering Isogenic Lines
under Different Seedling Density in Barley

Jong Un Chun*

ABSTRACT : Several major agronomic traits of 4 isogenic lines for tillering{Kindred, Morex)
were investigated under the different seeding rates and seedling mortality grown in the pots.
The normal-tillering phenotypes had higher grain yield(46%) and leaf area index(56%) than
their uniculm isogenic counterparts. The assortment rate(69%) and 1,000 grain weight(27%) in
uniculm type were greater than the normal type. Uniculm plants were earlier in heading(4~8
days) and maturing(2~3 days) dates compared with their counterparts. The grain yield was fit-
ted to linear regression, ranged (0.659g to 0.5g per spike number.

On increasing the seedling mortality rates, the grains per spike and 1,000 grain weight were
slightly decreased, but the grain yield per plot was decreased markedly because of decrease of
spikes per plot. The assortment rate, leaf photosynthetic capacity and reproductive tiller num-
ber were increased with increase of seedling mortality. The grain yield was largely dependent on
the number of spikes per plot on occurrence of seedling mortality. For the uniculm genotypes to
be introduced and bred into a present leading variety, the isogenic lines were precisely tested in
the open field for a couple of years.

Key words : Isogenic lines for tillering, Seeding rates, Seedling mortality, Uniculm, Normal,
Grain yield, Number of spikes.
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HD ; Heading date, MD ; Maturing date, CL ; Culm length, GS ; Grains /spike, SP ; Spike /pot, TW ; 1000 grain wt., GW ; Grain wt. /pot, DW ; Dry

matter wt, /pot, AR ; Assortment rate(> 2.5mm) (%), MT ; Maximum tiller no,, RT ; Reproductive tiller no., APR ; Apparent photosynthetic rate (COz

129.3*
pmole m?s'), LAI ; Leaf area index, ™ Significant at the 1% level.
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Table 1. Mean squares for major agronomic traits of barley isogenic lines for tillering in the different seeding rates
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Table 2. Mean values of grain weight and agronomic traits among barley isogenic lines for

tillering in the different seeding rates

Trait
Variety Seedling HD MD  Grains/  Spike /pot 1000 grain Grain wt. Index Dry matter Harvest
/pot spike (no.) (no.) wt.(g)  /pot(g) (%) wt. /pot (g) index(%)
20 3/23 5/17 45 20e 38.6a 26.95d 100 25.89 51
26 3/25 5/18 44 26d 38.1ab 31.43¢ 117 26.45 54
KU 33 3/24 5/18 43 33c 37.5ab 39.38b 146 28.02 58
40 3/25 5/18 43 40b 33.5b 44.08a 164 28.75 61
46 3/25 5/18 43 46a 33.0b 48.41a 180 30.06 62
mean 3/24 5/18 44 33 36.1 38.05 141 27.83 57
Ccv 5.4 29.3 8.1 22.10
20 4/2 5/21 52 40c 33.8a 41.63b 100 35.65 54
26 3/30 5/21 51 45bc 32.0ab 51.29a 123 36.89 58
KN 33 4/1 5/20 50 53abc 31.2ab 49.82ab 120 39.46 56
40 4/1 5/20 47 66a 30.6ab 46.34ab 111 42.29 52
46 4/1 5/20 46 64ab 29.4b 45.10ab 108 46.53 49
mean 4/1 5/20 49 54 314 46.84 112 40.16 54
cv 6.0 22.5 6.4 29.2
20 3/25 5/20 36 20e 47.0a 24.22¢ 100 29.97 45
26 3/24 5/18 31 26d 45.9a 28.90b 119 30.44 48
MU 33 3/24 5/19 28 33c 43.8ab 31.86b 132 35.22 48
40 3/23 5/19 27 40b 42.9ab 37.98a 157 39.58 49
46 3/23 5/19 26 46a 40.9b 40.98a 169 42.16 49
mean 3/24 5/19 30 33 4.1 32.79 135 35.47 48
CcvV 14.4 29.3 5.8 19.9
20 3/30 5/22 46 82a 29.9a 61.56a 100 43.67 59
26 3/28 5/22 44 84a 28.0a 58.81a 96 48.38 55
MN 33 3/28 5/20 43 87a 26.6a 56.45a 92 51.14 52
40 3/28 5/20 40 88a 25.7a 53.37b 87 52.59 50
46 3/28 5/20 36 89a 25.3a 53.23b 86 56.33 49
mean 3/28 5/21 42 86 27.1 56.68 92 50.42 53
cv 9.8 6.6 8.3 7.6

KU ; Kindred(uniculm), KN : Kindred(normal), MU ; Morex (uniculm), MN ; Morex(normal).

HD ; Heading date, MD ; Maturing date,
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Table 3. Mean values of physiological, tillering and quality traits among barley isogenic lines
for tillering in the different seeding rates

Trait
Variety Seedling / Assortment rate (%) Maximum Reproductive Ratio APR CHL LAI
pot >2.5mm 2.2~2.5mm <2,0mm tiller no, tiller no,
20 56a 33 11 1 1 1.0 10.6 49.8 2.2
26 52b 38 10 1 1 1.0 9.6 481 3.1
33 49c 40 1 1 1 1.0 83 47.2 3.2
KU 40 48d 41 11 1 1 1.0 7.0 46.8 35
46 34e 50 16 1 1 1.0 59 46.0 3.7
mean 48 40 12 1 1 1.0 82 476 3.1
cv 16.2 0 0
20 -30a 48 22 4.4 2.0 0.45 126 54.3 3.3
26 25b 45 30 34 1.7 0.50 10.3 537 34
"KN 33 22¢ 49 29 2.8 1.6 0.57 95 522 36
40 21d 47 32 2.6 1.6 062 86 516 4.0
46 18e 50 2 2.2 1.4 0.64 75 505 4.4
mean 23 48 29 31 1.7 0.56 9.7 525 3.7
cv 18.5 26.6 14.9
20 95a 3 2 1 1 1.0 9.6 542 1.7
26 94a 4 2 1 1 1.0 9.0 540 20
MU 33 93ab 5 2 1 1 1.0 83 497 23
40 91bc 7 2 1 1 1.0 75 48.0 25
46 89c 8 3 1 1 1.0 7.0 476 2.7
mean 92 5 2 1 1 1.0 8.3 50.7 22
cv 2.6 0 0
20 26a 40 34 5.8 4.3 073 11.9 553 4.2
26 22b 38 40 4.4 3.1 0.70 10.2 54.0 4.4
MN 33 20c 36 44 4.0 2.7 0.68 9.6 516 4.7
40 19d 34 47 3.6 2.1 058 83 51.0 49
46 17e 31 52 4.0 1.9 0.48 7.8 488 5.0
mean 21 36 43 44 2.8 0.63 9.6 521 4.6
cv 15.8 21.1 3L7

KU ; Kindred(uniculm), KN ; Kindred(normal), MU ; Morex(uniculm), MN ; Morex(normal)
APR ; Apparent photosynthetic rate (COzumole m™2S~1), CHL ; Chlorophyll content(SPAD), LAl : Leaf
area index.
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Table 4. Correlation coefficients among several agronomic traits in barley isogenic lines for tillering in the different seeding rates

RT PR LAI

MT

0.699™
0.729~
0.487

DW
0.464~
0.569™

—0.025

GW

0.539*

TW
—0.622"
—0.402%
—0.583~
—0.835"

SP
0.506™
0.550™

0.200

GS

MD

0.722%

Trait

0.446™
0.597*
0.399*
0.592%
—0.563*

0.478™
0.605*
0.453*

0.519™
0.677*
0.378™
0.757*
—0.615™

—0.735™
—0.402*
—0.767
—0.703*

0.679*
0.282

Heading date (HD)

Maturing date (MD)
Grains /spike (GS)
Spike /pot (SP)

0.543~
0.383*
0.865™
—0.843*

0.016
—0.081

0.767*
—0.718*
0.773*
0.662™
—=0.703*

0.876™
=0.654~

0.937
—0.770™
~0.502*

1,000 grains wt, (TW)
Grain wt, /pot (GW)

0.573*
0.439*
—0.546%
- 0.810*

0.066
—0.010
—0.186

0.755™
0.569™
—0.576™

0.683*

Dry matter wt. /pot (DW)

Assortment rate(>2.5mm)% (AR)

Maximum tiller no, (MT)

0.525*

0.910™

0.811*
0.549*

0.498™

Reproductive tiller no. (RT)

Photosynthetic rate (PR)
Leaf area index (LAI)

Significant at the 5% and 1% levels, respectively,
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»



Table 5. Multiple linear regression equations
relating grain weight (Yi) in the dif-
ferent seeding rates

Equation R?
Y1=23.129-+0.399X:1 0.749*
Y2=11.428+0.378X1+0.311Xz2 0.799*
X1 ; Spike /pot, Xz ; Grains /spike, Yi ; Grain
Wt. /pot
* Significant at the 5% level.
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Table 6. Summary data of major traits for barley uniculm vs. normal-tillering lines in the differ-

ent seeding rates

Trait
Classification Grain wt. Assortment Maturing Leaf area Reproductive 1000 grain
/pot(g) rate(%) date Index tiller no, wt.(g)
Uni Nor Uni Nor Uni Nor Uni Nor Uni Nor Uni Nor
Mean 3.5 518 70 22 100 112 2.7 4.2 1.0 23 401 292
Index 100 146 100 31 5/18 5/21 100 156 100 225 100 73
SD 7.9 6.7 234 3.9 1.2 1.2 0.7 1.0 0 0.9 4.9 3.0
CV(%) 223 129 334 17.7 6.7 5.7 25.9 238 0 39.1 12.2 103
Uni ; Uniculm type, Nor :; Normal-tillering type, SD : Standard deviation.



Table 7. Mean squares for physiological and agronomic traits of barley isogenic lines for
tillering in the different seedling mortality rates

Mean square

SV DFFgqp MD cL GS SP TW GW DW AR MT RT APR
Variety(V) 3 204.6% 70.7 908.0% 540.7 4609.6" 488.5" 1616.9™ 837.4* 11740.6% 47.9 21.7% 4.2*
Seedling 4 43 44 5257 57.5% 3413 50.3" 720.6™ 146.0% 145.4™ 32° 15° 9.9
mortality(T)

VxT 1203 02° 09° 19° 10.8% 15° 63" 61 1757 13 0.6° 01°
Error 20 03 01 69 87 42 21 84 36 05 04 02 20

HD ;. Heading date, MD ; Maturing date, CL ; Culm length, GS ; Grains /spike, SP ; Spike /pot, TW ; 1000
grain wt., GW ; Grain wt. /pot. DW : Dry matter wt, /pot, AR ; Assortment rate() 2.5mm) (%), MT ; Maxi-
mum tiller no., RT ; Reproductive tiller no., Apr ; Apparent photosynthetic rate (COzu Mole m?!), LAI ; Leaf
area index. *** Significant at the 5% and 1% levels, respectively.

Table 8. Mean values of grain weight and agronomic traits among barley isogenic lines for
tillering in the different seedling mortality rates

Seedling Trait
Variety . . . R R .
mortality HD MD Grains /spike Spike /pot 1000 grain Grain wt. Index Dry matter Harvest
(%) (no.) (no.)  wt./pot(g) /pot(g) (%) wt./pot(g) index(%)

0 3/24 5/18 50 2la 41.97a 39.90a 100 31.83 56
10 3/24 5/18 51 19b 43.30a 35.50a 89 23.44 60
KU 20 3/25 5/19 52 17¢ 45.10a 29.01b 73 22.85 56
40 3/25 5/19 53 13d 46.40a 18.89b 47 19.82 49
60 3/25 5/20 56 9e 47.40a 14.62c 37 16.34 47
mean 3/25 5/19 52 16 45.56 27.58 69 22.86 54

cv 5.8 28.7 6.4 36.9
0 4/1 5/20 56 64a 29.61c 59.88a 100 49.08 55
10 4/2 5/21 59 60ab 29.90c 53.95ab 90 45.94 54
KN 20 4/2 5/21 63 54ab 31.53bc  52.51b 88 45.32 53
40 4/3 5/23 64 50ab 33.10ab  43.89c 73 38.39 53
60 4/3 5/23 65 46b 34.36a 38.46¢ 64 36.79 51
mean 4/2 5/22 61 55 31.80 49.74 83 43.1 53

CcvV 7.3 134 7.0 16.4
0 3/28 5/22 40 21a 41.40b 39.27a 100 28.24 58
10 3/28 5/22 43 19b 46.70a 32.0lab 82 26.49 55
MU 20 3/28 5/23 44 17c 47.30a 28.14bc 72 25.58 52
40 3/29 5/25 45 13d 48.70a 19.43cd 49 23.69 45
60 3/29 5/26 46 9e 49.60a 15.01d 38 19.16 44
mean 3/29 5/24 44 16 46.70 26.80 68 24.63 51

Ccv 6.0 28.7 6.64 35.2
0 4/2 5/24 51 64a 33.26a 60.83a 100 36.99 62
10 4/3 5/24 53 56ab 34.34a 51.36b 84 33.50 61
MN 20 4/3 5/25 54 52bc 37.21a 45.88bc 75 31.47 59
40 4/4 5/26 55 45¢d 38.11a 42.37cd 70 30.54 58
60 4/4 5/26 57 40d 38.77a 38.32d 63 29.34 57
mean 4/3 5/25 54 51 36.34 47.75 78 32.37 59

cv 6.4 17.6 7.0 17.8

KU ; Kindred(uniculm), KN : Kindred(normal), MU ; Morex(uniculm), MN ; Morex(normal)
HD ; Heading date, MD ; Maturing date.
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Table 9. Mean values of physiological, tillering and quality traits among barley isogenic lines
for tillering in the different seedling mortality rates.

Seeding

Trait

Variety mortality Assortment rate (%)

Maximum Reproductive Ratio APR CHL

(%)  >2.5mm 2.2~2.5mm <2.0mm tiller no. tiller no.
0 62e 33 5 1 1 1.0 90 420
10 63d 28 9 1 1 1.0 105 436
KU 20 65¢ 18 17 1 1 L0 110 440
40 71b 16 13 1 1 1.0 115 446
60 78a 20 2 1 1 1.0 121 466
mean 68 23 9 1 1 1.0 108 442
cv 9.3 0 0
0 13d 51 36 4.0 3.1 0.78 103 406
10 15¢ 39 45 4.2 3.2 0.76  10.6 425
KN 20 18b 35 47 45 3.1 0.69 11.9 435
40 20¢ 33 47 5.1 3.7 072 126 44.9
60 25a 48 27 8.0 5.7 071 132 46.7
‘mean 18 42 40 5.2 3.8 0.73 117 43.6
cv 16.5 33.7 32.3
0 90d 8 2 1 1 1.0 90 457
10 93c 5 2 1 1 1.0 9.0 462
MU 20 94b 5 1 1 1 1.0 105 487
40 94b 3 3 1 1 1.0 1.0 487
60 96a 3 1 1 1 1.0 116 499
mean 93 5 2 1 1 10 103 478
cv 2.28 0 0
0 27e 56 17 3.1 2.3 074 102  40.4
10 30d 42 28 3.5 2.6 0.74 110 424
MN 20 37c . 45 18 3.7 3.0 0.80 119 43.0
40 40b 36 24 4.9 3.6 073 121  44.0
60 42a 490 18 5.8 4.4 0.76 12.8 45.7
mean 35 44 21 4.2 3.2 0.76 1.6 43.1
Y 17.4 22.9 19.6

KU ; Kindred(uniculm), KN ; Kindred(normal), MU ; Morex(uniculm), MN : Morex{(normal)
APR ; Apparent photosynthetic rate (COzu mole m?1), CHL ; Chlorophyll content(SPAD).
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Fig. 1. Relationship between number of spi-

kes per pot and grain weight in barley
isogenic lines for tillering under the
different seedling mortality rates,
(@) Kindred-uniculm, (# )Kindred-
normal, (4)Morex-uniculm, (C])Mor-
ex-normal.

Table 10. multiple linear regression equations
relating grain weight (Yi) in the
different seedling mortality rates

Equation R?
Y1=15.550+0.659X1 0.838™
Y2z=37.902-+0.758X1—0.490Xz 0.881**
Y5=138.019+0.259X1—0.747X2z—1.743X3  0.942"

X: ; Spike /pot, Xz ;: Grains /spike, X3 ; 1000 grain

wt., Yi ; Grain wi, /pot
= Significant at the 1% level,
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