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Studies on the Response of Isogenic lines of
Compact and Lax Type to Fertilization and
Plant Density in Malting Barley

Chang Hwan Cho*, Eun Sup Lee** and Je Cheon Chae*

ABSTRACT

Taiwan land race, Taichung 2 rowed barley #1 was crossed with England cultivar, Deba abed in 1972, and
two isogenic lines — lax and compact heads — were made in 1982, So as to three fertilizer and three seeding
density levels were treated at Dan-Kook Agricultural College farm located in Cheonan in 1984-1985. Lax head
type had longer spike length and rachis than compact type. The traits uninfluenced by different head types were
heading time, number of grains per spike, yield and soluble nitrogen content. However, the traits related to
malting quality such as 1,000 grain weight, assortment ratio, protein content of grain and malt, malt extract,
malt total nitrogen content, Kolbach index and diastatic power were significantly affected by head types. The
number of spikes per m?, yield, assortment ratio, crude protein content of grain and malt yield ratio, extract
yield ratio, malt total nitrogen, souble nitrogen content, Kolbach index and diastatic power were affected by
fertilizer and seeding density levels in both isogenic lines. The malting quality was best at 12-12-9 kg/10a
fertilizer level and the yield was greatest at 15-12-9 kg/10a level. Narrow-spaced or drilling seeding had greater
yield and better malting quality than conventional row seeding. The plant with lax head type had some advan-
tages in malting quality, suggesting that this trait would be considered as an selection criterion fcr good malting

quality lines.
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Table 1. Agronomic characters of malting barleys according to the different fertilizers and
plant densities,

Fertilizer Plant Heading date Maturing date  Plant height(em) Spike length (cm)
N(-l;g{)l?;)o d(ensity Lax Compact Lax Compact Lax  Compact Lax Compact
s om) type type type  type type type type  type
12-12-9 60x18 May 2 May 2 June 5 June 6 64 63 6.8 5.8

40%18 May 1  May 1 June § June 6 63 66 6.4 6.2
20%x 5 May 1 May 3 June 2 June 4 71 70 6.2 5.1
Average May 1 May 2 June 4 June 5 63 6 6.5 5.9
15-12-9 60%18 May 2 May 2 June 6 June 7 66 64 6.5 6.0
40%x18 May 1 May 2 June 6 June 7 70 68 7.0 5.8
205 Mayl May 3 June 4 June 6 74 70 6.9 5.8
Average May 1 May 2 June 5 June 7 70 67 6.8 5.9
20-12-9 6018 May 2 May 2 June 6 June 7 68 66 6.1 6.0
40x18 May 1 May 2 June 6 June 6 71 69 6.7 5.9
20x 5 May 1l May 2 June 3 June 5 76 7 6.3 5.4
Average May 1 May 2 June 5 June 6 72 69 6.4 5.8
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Table 2. Grain yield and its components of malting barleys according to the different fertilizers
and plant densities.

No.of spikes No. of grains 1000 grain Test weigh Grain yield Yield index

Fertilizer Plant ot ; ; E 9
(ke 102) density / / spike weight (g) g/ ¢) (kg 10a) (%)

N-P,0s-K:0 (cm) Lax Compact Lax Compact Lax Compact Lax Compact Lax Compact Lax Compact
type type type  type type type type type type type type type

12-12-9 60x18 650 645 21 23 444 411 707 687 479 488 100 100
40x18 781 787 23 22 45.4 422 703 694 538 530 112 111

20x 5 978 972 21 20 456 440 719 702 586 576 122 120

Average 803 801 22 22 451 424 710 694 534 531 111 110

15-12-9 60x18 693 691 21 22 436 421 696 686 531 532 111 111
40x18 889 889 21 23 456 426 709 688 563 561 118 117

20X 5 1065 1059 20 22 456 442 716 696 656 639 137 133

Average 882 880 21 22 449 430 707 690 583 577 122 120

19-12-9 60x18 662 665 21 22 434 404 692 655 503 508 105 106
40x 18 805 802 22 23 450 424 703 694 540 535 113 112

20X 5 989 951 21 22 46.2 432 707 696 608 597 127 125

Average 819 806 21 22 449 420 702 682 550 547 115 114
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Table 3. Changes on the kernel assortment ratio and germinating power according to the different
fertilizer levels and plant densities,

. Kernel assortment ratio Germinating power
Fflitgﬂ/lzi%ra) d;l:i:; Over 2.5mm 2.2~2.5mm Less 2.2mm (%)
N-P,0s-K:0  (em) Lax Compact Lax Compact Lax Compact Lax  Compact
type type type type type type type type
12-12-9 60 x 18 89 87 7.8 6.2 3.2 6.8 97 96
40x 18 91 89 6.4 5.1 2.6 5.9 98 94
20X 5 93 91 5.1 3.8 1.9 5.2 99 95
Average 91 89 6.4 5.0 2.5 2.0 98 95
15-12-9 60x18 87 85 8.6 7.2 4.4 7.8 95 94
40x%18 90 87 6.0 5.0 4.0 8.0 97 95
20%x 5 91 89 53 4.1 3.7 6.9 98 95
Average 89 87 6.6 54 4.0 7.6 97 95
19-12-9 60%x18 86 83 7.8 6.4 6.2 106 95 81
40x18 88 86 55 4.5 6.5 9.5 96 94
20% 5 89 87 7.7 4.6 3.3 8.4 97 94
Average 88 85 7.0 5.2 53 9.5 96 90
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Table 4. Effects of fertilizers and plant densities on protein contents of grain and malt, malt
yield and extract yield of malting barleys.

. Grain protein Malt protein Malt yield Extract yield
Fertilizer Plant (%) (%) (%) (%)
(kg 10a) density
N-P,0s-K;O  (cm) Lax Compact Lax Compact Lax  Compact Lax Compact
type type type type type type type type

12-12-9 60x18 12.80 13.45 12.20 12.69 88.9 87.3 73.3 62.2
40x18 11.38 12.55 10.81 11.88 90.1 89.3 77.3 74.6
20x 5 9.59 10.17 9.11 9.56 917 90.3 77.8 73.6
Average 11.26 12.06 10.71 11.38 90.2 89.0 76.1 70.1

15-12-9 60x18 13.03 13.63 12. 38 12.91 87.1 86.1 69.3 69.4
40x18 12.35 13.27 11.69 12.56 88.9 87.7 75.4 71.3

20x 5 10.57 11.84 10.95 11.35 90.3 88.9 76.3 713

Average 11.98 12.91 11.67 12.27 88.8 87.6 73.7 70.7

20-12-9 60x18 13.55 14.48 12.87 13.78 86.1 84.5 67.8 63.8
40x18 13.45 14.43 12.73 13.71 87.4 86.4 64.9 61.1

20x 5 11.74 12.17 1117 11.54 88.7 86.5 72.4 70.7

Average 1291 13.69 12.26 13.01 87.4 85.8 68.4 65.2
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Table 5 Effects of fertilizers and plant densities on malt total and soluble nitrogen contents,
kolbach index and diastatic power of malting barleys.

N Malt total Soluble Kolbach Diastatic power
Fertilizer Plant nitrogen (%) nitrogen (%) index (%) (°WK)
(kg/ 10a) density

N-P;0s-K;0 (em) Lax Compact Lax  Compact Lax Compact Lax Compact
type type type type type type type type
12-12-9 60x18 2.03 1.80 0.87 0.60 43 38 220 188
40x18 1.43 177 0.64 0.72 42 41 223 215
20x 5 1.29 1.35 0.59 0.58 45 42 249 234
Average 1.62 1.64 0.70 0.63 43 40 231 212
15-12-9 60%18 2.10 1.85 0.76 0.65 36 35 208 183
40x18 1.67 1.84 0.63 0.71 38 39 225 208
20x 5 1.58 1.58 0.63 0.59 39 37 223 215
Average 1.78 1.76 0.67 0.65 38 37 219 202
20-12-9 60x18 1.76 1.96 0.63 0.63 36 33 182 162
40x18 177 1.98 0.61 0.73 36 37 213 159
20x 5 1.53 177 0.58 0.64 38 36 215 208
Average 1.69 1.90 0.61 0.67 36 35 203 176
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Table 6. Changes on the major agronomic characters of malting barleys according to the two
dif ferent spike types.

Trait ,{;fap’; Cclr;’l;):ct L%Ig Significance
Heading date May 9 May 17 0.19 -0.08 N. S
Culm length (cm) 69.8 67.4 2.79 35 N. 8
Spike length (cm) 6.54 579 0.32 13, 0**
No. of spikes/ of 835 828 58 0.85N. S
No. of kernels/spike 21.3 22.0 1.3 -3.2
Test weight (g/€) 45.0 42.4 0.51 6.13%*
1000 grain weight (g) 706 639 14.8 2.47*
Grain yield(kg/ 10a) 556 552 12.6 0.72N.8S
Assortment ratio (%) 89.4 87.1 2.1 2.64%
Grain protein content (%) 12.16 12. 89 0.20 -5. 66 **
Malt protein content (%) 11.55 12.20 0.14 -5, 32%*
Malt yield ratio (%) 88.8 87.4 0.48 1.60%*
Extract yield ratio (%) 72.7 68. 6 1.5 6.0%*
Malt total nitrogen (%) 1.70 177 0.37 -3, 95**
Soluble nitrogen content (%) 0.66 0.66 0.57 0.0 N.S
Kolbach index (%) 39 38 0.97 2.63*%
Diastatic power CWK) 218 197 4.5 10, 2%*

* *% |ndicates significance at .05 and .01, respectively.

Table 7. Means of major agronomic characters of malting barleys according to the three
different fertilizer levels.

. Fertilizer (N-P; 05K, 0 kg / 10a ) LSD e
Trait 12-12-9  15-12-9  20-12-9 o5 Significance

Heading date May 7 May 18 May 14 0.15 N. S
Culm length (cm) 67 69 70 2.77 N. S
Spike length (cm) 6.1 6.3 6.1 0.22 N.S
No. of spikes/ nf 802 879 812 29.6 *x%
No. of kernels/spike 22 22 22 1. 61 N. S
Test weight (g/ £) 43.8 439 43.3 0. 51 N. S
1000 grain weight (g) 702 698 691 7.0 *
Grain yield (kg/ 10a) 533 581 548 12.5 *%
Assortment ratio (%) 90.0 88.1 86.6 0.84 *k
Grain protein content (%) 117 12.6 13.3 0.50 **
Malt protein content (%) 11.0 12.0 12.6 0.64 ok
Malt yield ratio (%) 39.6 88.2 86. 6 0.28 *¥
Extract yield ratio (%) 73.1 72.2 66.7 0.72 ok
Malt total nitrogen (%) 1.63 177 1.80 0.21 *ok
Soluble nitrogen content (%) 0.68 0.66 0.64 014 *oE
Kolbach index (%) 42 37 36 C. 87 ok
Diastatic power (°WK) 222 210 190 4. 60 *¥

*,** Indicates significance at .05 and .01, respectively.
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Table 8. Effects of three different plant densities on the major agronomic characters of malting

barleys.
Trait Plant density L§5D Significance
20X5cm  40X18cm 60X18cm :
Heading date May 19 May 7 May 13 0.15 N. S
Culm length (cm) 71.9 68.5 65. 4 2.73 *x
Spike length (cm) 6.0 6.3 6.2 0.37 N. S
No. of spikes/nf 1002 823 668 23.8 **
No. of kernels/spike 21 22 22 0.79 e
Test weight (g/ £) 44.6 43.9 425 0.60 **
1000 grain weight (g) 706 699 687 9.80 w*
Grain yeild (kg/ 10a) 610 545 507 8.57 ok
Assortment ratio (%) 89.9 88.6 86.2 1.22 R
Grain protein content (%) 11.2 12.9 13.5 0.77 ok
Malt protein content (%) 10.6 12.2 12.5 0.75 *E
Malt yield ratio (%) 89. 4 88.3 86.7 0.19 o
Extract yield ratio (%) 73.6 70.8 67.6 0.62 wE
Malt total nitrogen (%) 1.52 176 192 0.13 o
Soluble nitrogen content (%) 0.60 0.67 0.71 0.99 wE
Kolbach index (%) 40 38 37 0.53 wE
Diastatic power (°WK) 224 207 19 3.60 o

* ** Indicates significance at .05 and .01 levels, respectively.
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BIE, ##E 60 % #iR), HEEKE 3/K% (60%18
cm, 40X18cm, 20X5cm)o 2 pEHEHIL L&
FEES o2 BER 4 HEMNRES 4&£F, W
B2 REAEERE KPS A3l 19844 104
H-E 19854 10 A7tA R §AT RIERER
BRAZ AYE oA HBRT £Re oleie ok

1 A EPRMFRES HER SAFAAA

FRo HEY B#MEMEe An RBEAES 29
| R e R 2827 Yook

BHEHEA wrebAd 7t BESA v e
et EEold HmEd ot 2hes A8

2. BAEETY] RS UX e EHL HE
B, BE, of% Mg, 1Eus %E, “Ingss
Fon MAURHERUETFRHHE F240) glgiz &
BBE e EAS #3A Le BEL F2 AE
of BelEE RERA BE, THE SHE BEE
4 BFHEAES R, BHFREE BFLER T
BY, BHEN 5= HFEkl Ytk

3 mEAM HEEA FAFAHAAG] WER =
Fol| o5t} IR WA o BHES WM, BE,
M, 1B, TRE o9 #71g wo) W&
HHS of B/, KR, BRER, FE o KFHE
BHSE, FFWER, Extract WEE, BFLEE,
Atk R, FeHEl, BRI Solth

4. TEMA BEA FAFARAAG | BEFEA
o5t g WA ¥ HHS HEHE KEolY
AFE we KES BE, B8, 18K T
HE, | £E, WE, BrEs REWRE LESY
=2

5. WAEE A 12-12-9kg Brt FEHEK 9
mEel 7t o WRe 15-12-9kg 7t @tz
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