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ABSTRACT

Five barley varieties were compared under six
levls of nitrogen fertilization and two methods of
cultural management, conventional and drill seeding.
The increase in grain yield and nitrogen content
of the leaves showed a significant linear regression
from added increaments of nitrogen in Haganemugi
and Olbori, particulary under drill seeding. The
other varieties resulted in various degrees of
lodging and no significant increases in yield. The
spike number per square meter was the major
component of yield, but when the spike number
per square meter was sufficient, 1000 grain weight

was equally as important as a component of yield.
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Table 1. Effect of different nitrogen fertilization on the agronomic characteristics of barley varieties.
t Conventional seeding Drill seeding
Nitrogen amount | : i i
\ headin- ma U culm  spike Ist int- spike headi- matu- culm spike Ist int- spike
,g date ! height length ernode no ng IIg  peight length ernode n
Varieties d t 80 fength date  date g BU lapgth DO
Haganemugi 0 5. 6 6.20 82.4 4.6 17.6 1.8] 5.7 6.17 78.4 4.3 17.5 1.5
3 5.6 6.18 84.2 4.4 16.1 2.2| 5.7 6.15 81.1 4.2 18.0 1.6
6 5.6 6.18 90.3 4.5 18.1 2.2 57 6.15 88.7 4.1 17.7 1.5
9 5.7 6.19 91.7 4.5 17.9 2.2 5.7 6.15 90.8 4.1 18.1 1.8
12 5.7 6.23 90.0 4.6 17.9 2.5 5.7 6.19 91.5 4.3 17.8 2.3
15 5.8 6.22 93.8 4.4 17.7 2.5 5.7 6.18 90.3 4.4 16.8 1.6
Olbori 0 5.2 6.13 87.7 3.6 17.2 2.3 52 6.11 75.2 3.4 17.5 2.1
3 5.2 6.11 83.5 3.6 16.9 2.7 5.2 6.7 76.9 3.5 17.2 2.0
6 5.3 6.13 85.4 3.6 18.2 3.0 5.3 6.8 85.6 3.3 17.6 2.3
9 5.3 6.17 86.3 3.5 18.0 3.1 53 6.9 87.9 3.4 17.8 2.3
i2 5.3 6.16 87.4 3.6 7.9 2.9 5.4 6.16 8.1 3.5 19.0 2.4
15 5.5 6.17 88.8 3.6 18.7 2.6 5.4 6.14 89.7 3.5 18.8 2.4
Suweon no. 18 0 5.8 6.21 75.9 3.2 15.9 2.4 5.7 6.15 72.5 3.0 16.5 1.9
3 5.6 6.14 75.1 3.2 14.7 3.0/ 5.6 6.14 74.2 2.9 16.3 1.5
6 5.8 6.11 80.6 3.2 16.3 3.2 5.7 6.14 80.6 2.9 16.8 1.9
9 5.8 6.17 82.2 3.2 16.6 2.8 5.7 6.14 84.3 2.9 16.8 2.0
12 5.9 6.17 82.0 3.2 15.8 2.7 5.9 6.18 79.2 3.1 17.6 2.3
15 5.9 6.18 81.8 3.2 16.1 2.4 5.8 6.16 79.8 3.1 17.3 2.4
Suweon no. 6 0 5.11 6.16 101.2 4.3 25.0 2.2 5.11 6.16 95.0 3.9 23.6 2.3
3 5.10 6.16 10L.7 3.7 21.8 2.7 5.10 6.15 94.1 3.6 22.6 1.8
6 5.10 6.18 99.9 3.7 21.3 2.7 5.10 6.14 103.8 3.7 23.6 2.0
9 5.10 6.17 102.8 3.8 22.5 2.4 5.10 6.14 100.8 3.6 2.8 2.0
12 5.10 6.19 101.1 4.2 21.7 2.4} 5.11 6.18 99.7 3.8 20.6 2.6
15 5,11 6.19 102.4 4.2 23.6 3.1 5.11 6.16 98.4 4.0 22,1 2.3
Buheung 0|58 624 93 40 215 30|58 619 926 35 2.0 19
3 5.8 6.19 95.1 3.9 19.2 3.2 5.8 6.16 91.9 3.2 20.3 2.1
6 5.8 6.19 95.0 3.8 19.9 4.1 5.8 6.17 95.4 3.4 20.8 2.2
9 5.8 6.19 98.0 3.7 21.0 3.8| 5.8 6.18 95.3 3.2 18.6 2.6
12 5.8 6.24 97.9 4.0 20.4 4.0 \ 5.10 6.24 100.4 3.9 23.3 3.2
15 5.9 6.23 98.4 4.0 23.4 3.7 59 6.17 93.2 3.7 19.8 2.8




Table 2. Effect of different nitrogen fertilization on the lodging and
nitrogen content of plants in barley varieties.

Conventional seeding Drxll seedmg
Nitrogen amount . cLr(20da- nitrogen content . cLr(20da- nitrogen content
\ X}’;O/dlil%%Q ys after (heading stage) é?(iil%g/g ys after (heading stage)
Varieties g hading) plants leaves heading) plants leaves
Haganemugi 0 0 0 0.177 2.02 3.67 0 0 0.167 1.81 2.87
3 0 0 0.178 1.99 4.09 0 0 0.204 1.85 3.04
6 0 0 0.139 2.10 3.81 0 0 0. 169 2.42 3.05
9 0 0 0.143 2.20 4.27 0 1] 0.155 2.10 3.77
12 0 0 0. 151 2.61 4.62 0 0 0.118 2.79 3.79
15 0 0 0.114 2.59 4.18 0 0 0.116 2.35 3.56
Olbori 0 0 0 0.128 2.37 3.65 0 0 0.101 2.29 3.47
3 0 0 0.124 2.57 3.99 0 0 0.118 2.31 3.37
6 0 0 0.125 2.85 3.9 0 0 0.099 2.38 3.31
9 0 0 0.115 2.95 3.67 0 1 0.109 2.08 3.68
12 0 0 0.113 2.73 4.21 0 2 0.098 2.80 3.83
15 0 0 0.105 3.12 4.41 0 1 0.097 2.86 3.95
Suweon no. 18 0 0 0 0.083 2.52 3.23 0 0 0.086 2.07 3.05
3 0 0 0.105 2.50 3.33 0 0 0.092 2.01 2.98
6 0 3 0.089 2. 46 3.33 0 2 0.085 2.07 2.91
9 1 4 0. 089 2.36 3.65 0 1 0.075 2.22 2.91
12 3 5 0.089 2. 89 4.32 4 7 0. 066 2.52 3.79
15 3 5 0. 087 3.01 4.20 3 7 0.072 2.27 3.28
Suweon no. 6 0 0 3 0.079 1.87 3.31 0 5 0.086 1.15 2.42
3 2 6 0. 087 1.81 3.30 0 4 0. 086 1.41 2.27
6 L4 9 0.096 1.81 3.47 0 5 0.077 1.34 2.43
9 3 8 0.073 1.73 3.53 2 7 0.087 1.57 2.73
12 5 9 0.082 2.01 3.51 5 9 0.078 1.46 3.09
15 3 9 0.073 1.92 3.28 8 9 0.080 1.53 3.44
Buheung 0 i 3 5 0.070 1.43 2.84 1 5 0.096 1.25 2.93
3 6 7 0. 083 1.59 2.61 1 4 0.079 1.41 2.37
6 } 7 8 0.070 1.73 3.05 2 6 0.077 1.69 3.16
9 ‘ 6 8 0.078 1.66 2. 46 7 7 0.082 1.58 2.85
12 7 9 0.082 1.92 3.67 6 9 0.072 1.94 3.26
15 l 6 10 0. 067 1.92 2.94 7 9 0.078 1.71 3.28

% Observed day
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Table 3. Effect of different nitrogen fertilization on the yield and yield
__components of barley vatieties. _

Conventional seeding
__Nitrogen amount| no. of no.of gra- wt. of 1000 ;ﬁé?g{‘t wt. of grain (%) vield

Varieties ™~ spike/m? in/spike grains (kg/10a) Wt of straw ©/ (kg/10a)

Haganemugi 0 417 47.8 34.7 364 162 590

3 398 44. 4 35.3 394 143 562

6 422 45.6 35.5 427 146 622

9 443 48.5 35.6 480 136 655

i2 433 44.0 34.6 468 144 672

15 434 43.5 35.2 484 144 695

Olbori 0 658 36.1 35.4 263 202 530

3 570 35.1 35.9 316 203 641

6 642 33.2 36.2 335 201 675

9 633 37.7 36.9 412 165 678

12 655 37.9 36.6 366 188 687

15 665 30.4 37.9 406 169 687

Suweon no. 18 0 601 36.4 31.5 262 196 514

3 588 37.6 31.9 330 170 561

6 697 36.0 30.3 428 143 610

9 736 42.3 29.3 429 146 627

12 682 44.7 29.1 444 122 541

15 673 41.1 27.9 445 120 533

Suweon no. 6 0 530 43.4 33.1 397 143 569

3 600 42.1 33.1 467 128 596

6 591 40.4 31.3 535 102 546

9 615 46.7 32.9 587 98.1 576

12 611 39.6 31.5 616 76.6 472

15 595 44.1 31.3 577 91.3 527

Buheung 0 564 37.0 33.1 423 144 611

3 585 44.5 32.1 491 111 546

6 684 40.2 33.3 487 108 524

9 571 42.8 31.9 535 105 562

12 651 41.3 31.2 545 104 568

15 614 42.9 29.7 551 97.6 538

Drill seeding

Haganemugi 0 476 - 43.0 31.8 376 143 538

3 425 42.3 33.0 399 124 494

6 452 44.6 34.1 490 124 610

9 510 46.8 34.5 488 138 671

12 587 43.7 34.4 490 144 704

15 542 48.3 34.8 499 143 714

Olbori 0 711 33.4 33.1 278 203 563

3 648 30.8 33.9 327 169 553

6 683 33.9 34.5 396 158 624

9 875 35.8 35.4 404 182 735

12 806 35.9 35.5 416 183 761

15 843 33.6 36.0 403 182 733

Suweon no. 18 0 737 37.3 30.1 313 166 521

3 799 36.5 30.0 307 175 538

6 825 38.5 28.7 414 138 571

9 948 37.0 28.7 508 122 619

12 889 42.1 28.5 480 116 559

15 913 39.1 27.8 449 126 ’ 564

Suweon no. 6 0 681 40.6 30.4 431 129 555

3 692 41.1 31.7 428 116 498

6 653 42.4 31.3 561 100 561

9 785 39.0 32.7 551 108 596

12 766 39.2 33.3 579 82.7 479

15 782 43.3 32.0 613 . 72.1 442

Buheung 0 658 39.4 32.0 447 131 587

3 739 37.8 31.6 441 124 545

6 782 33.7 31.2 501 99.2 497

9 800 38.1 31.2 631 72.5 458

12 868 41.3 30.8 536 82.0 440

15 873 40.5 31.1 538 92.0 495
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Fig. 3, Path coefficients of yield components for grain yield and
correlation coefficients between yield components in
different nitrogen fertilization
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Fig. 4. Relation between amount of nitrogen
application and nitrogen content of
leaves.
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Table 4. Correlation between nitrogen content of leaves and grain yield and
coefficient of lodging resistance, and between grain yield and coef-

ficient of lodging resistance.

Varieties Cultural Nitrogen content Nitrogen content Grain yield
method and grain yield and cLr and cLr
Haganemugi Conventional 0.598 —0. 296 —0. 868*
Drill 0. 863* —0.726 —0. 823*
Otlbori Conventional 0. 600 —0.710 —0.689
Drill 0. 850* —0. 450 —0.461
Suweon Conventional —0.237 —0.218 0.185
No. 18 Drill —0.163 —0.751* —{0.453
Suweon Conventional —0. 355 0.129 0. 044
No. 6 Drill —0.630 0.223 —0. 167
Buheung Conventional 0. 005 0. 067 0.049
Drill —0. 405 —0.401 0. 985%*
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SUMMARY

Agron.

crop sci.

To determine the optimum level of nitrogen

fertilization, the varietal interaction to nitrogen
application, the nitrogen content of leaves, and the
effects 0f yield components on grain yield under
different methods of seeding, five different varieties
were compared under six levels of nitrogen applic-
ation and two methods of seeding, conventional and
drill seeding. The experimental results are summa-
rized as follows;

1) Heading date was delayed one to two days by
increasing levels of nitrogen. Differences between
maturity dates among nitrogen levels were greater
than differences among heading dates. Method of

seeding had no effect on heading or maturity
dates.
2) Increased nitrogen applications stimulated incre-
ased culm length in the case of relatively short
varieties, while there was little effect in the case
of long culm varieties.

3) There were no significant effects of nitrogen

levels on spike length, but spike length was shor-
ter in the case of drill seeding versus conventio-
nal seeding.

4) Varietal differences for spike numbers per hill
were significant. Nitrogen levels influenced spike
numbers per hill positively. For seeding methods,
there were fewer spikes per hill under drill
seeding than conventional seeding.

5) Haganemugi and Olbori were highly tolerant to
loding under all levels of nitrogen application.
The variety Suwcon #18 resulted in increased
lodging with nitrogen levels over 6kg/10a. On
the other hand, Buheung and Nonglim #6 resulted
in significant increases in lodging after each
increment of nitrogen fertilizer.

6) The coefficients of lodging resistance of Hagan-
emugi and Olbori were decreased significantly
from increased levels of nitrogen fertilization,
but there was a little decreasing effect on the
coefficient of lodging resistance for Suweon #18.
There were no differences between the coefficients
of lodging resistance for different levels of nitro-
gen application and different cultural methods.

7) The nitrogen content of leaves were higher in
Haganemugi and Olbhori which were higher in

grain yield, while Buheung and Suweon #6 were

lower. The nitrogen content of the plants or
leaves, in general,
than drill

nitrogen application.

were higher in ccnventional
culture

cceding ard in high rates of

8) Grain vield was greater frem drill seeding as
compared to the conventional methed. The yield
of Haganemugi under both conventional and drill
seeding and Olbori under drill seeding showed a
significant linear response to nitrogen levels.
Olbori under conventional seeding and Suweon #
18 under both methods indicated significant quads-

atic responses in grain yield, There were no sig-
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nificant increases in grain yield from Buheung in the case of Olbori, In case of Suweon #18

and Nonglim #6. These tests suggest that under both 1000 grain weight and spike number per
these conditions nitrogen applications of over 9kg square meter were effective under conventional
/10a is not advisable. In the case of drill seeding, seeding condition, but 1000 grain weight was not
highly loging resistant varieties like Haganemugi effective in case of drill seeding.
should be used for high yield. 10) A significant linear regression between the
9) According to path coefficient analysis of yield amount of nitrogen fertilizaton and the nitrogen
components for grain yield, spike number per centent of leaves was observed in conventional
square meter was the major one in the case of seeding of Suweon #18 and drill seeding of OlL-
Haganemugi under conventional seeding, while ori and Nonglim #6.
1000 grain weight was also equally important in 11) The grain yield was highly correlated with
the case of drill seeding. One thousand grain nitrogen content of leaves in case of Haganemugi
weight was the most important component of and drill seeding of Olbori,

yield under both conventional and drill seeding

— 162 —



