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Grain Yield of Barley With Higher Nitrogen Application
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ABSTRACT

Two different cultivars of barley, with either the
ordinary-level or double-strength nitrogen application,
were grown in two districts simultaneously, in order
to study the extent of dwarfing in plant height,
lodging and grain-yield increase with ethylene-rele-
asing agents (Ethrel and dl-methionine alone or in
combination).

The shorter the plant height, the less the extent
of lodging and the grain yield there were. With
500ppm Ethrel, 10% grain-yiéld increase was attai-
ned without showing apparent lodging, irrespective
of the level of nitrogen applied. The double-strength
nitrogen application resulted in severe lodging more
than the ordinary-level and control, and lower grain
yield accordingly.

Consideration for importance of barley lodging in
Korea today and the controlling measure with eth-
ylene treatment for dwarfing, and yield increase by

increased nitrogen application, were discussed.
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Table 1. Detail of experimental treatments

No. Conc. Item Symbol

1. 0 Control

2. 100ppm Ethrel® E100

3. 500ppm Ethrel E 500

4. 2000ppm Ethrel E 2000

5. 100ppm Ethrel4+-2000ppm Methionine
' E 100+ M2000

6. 500ppm Methionine® M500

7. 2000ppm  Methionine M2000

a)eeeeer Ethrel -35% 2-chloroethyl phosphomc acid
(2,4-D Cooperative Council of Japan).
b)eenes dl Methionine-80% (Gumiai Chem. Co.,

Japan).
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Table 2. Effects of Ethrel and methionine sprays on plant height of field-grown barley.

Unit : cm
District  Nitrogen Control E 100 E500 E 2000 E100 M500% M2000

level -+M2000
2y n 84 81 73 83 93 93

A®  Ordinary  (100%)  (89.4%)  (86.2%)  (77.7%)  (88.3%)  (98.9%)  (98.9%)
Hi El 103 84 80 68 87 96 94
Doubled (100%)  (81.6%) (77.7%)  (66.0%)  (84.5%) (93.2%)  (91.3%)
LI 96 83 80 75 85 98 101

B Ordinary (100%)  (86.5%)  (83.3%)  (78.1%)  (88.5%)  (102%) (105%)
=) H] 105 87 81 78 87 103 99
Doubled (100%)  (82.9%)  (77.1%)  (74.3%)  (82.9%)  (98.1%) . (94.3%)

a)eeere E100, 100ppm Ethrel (also see Table 1).

b)eeeese M500, 500ppm dl-methionine (also see Table 1).
C)erener A, Sosa with cv. Chilbo (sprayed on May 12); B, Dongmyung with cv. Chechon #5 (sprayed on

May 16).

Table 3. Effect of Ethrel and methionine sprays on the extent of lodging of field-grown barley.

Control E100¥

Dstirict  Nitrogen E 500 E 2000 E100 M500? M2000
level ‘. -+M2000

X H] 39 1 0 0 1 3 3

A9 Ordinary
W H 3 2 0 0 3 3 3
Doubled
B 4] 2 1 0 0 1 1 1

B Ordinary
) ] 3 1 1 2 3 3
Doubled

a,b,c)eeeeer See Table 1 and 2.

d)ereres Extent scoring of lodging : 0-no lodging at all, 1-slight lodging,
2-considerable lodging, 3-totally lodged.

Table 4. Effect of Ethrel and methionine sprays on the extent of heading in field-grown barley.

Unit : cm

District  Nitrogen

Control E100%

E500 E 2000 E100 M5002 M2000
level -+ M2000
29 19,79 11.3 10.1 2.8 13.2 17.6 18.4
A9 Ordinary (100%8)  (57.4%) (51.3%) (14.2%) (67.0%) (89.3%) (93.4%)
uj ul 19.8 13.8 8.9 0.1 13.3 18.7 18.5
Doubled (100%) (69.7%) (44.9%)  (5.1%) (67.29%) (94.49) (94.3%)
B 20.3 15.2 11.2 2.5 16.2 19.8 21.3
B Ordinary (100%)  (74.9%) (55.2%) (12.3%) (79.9%) (97.5%)  (105%)
W H] 21.2 14.9 9.8 1.3 15.6 22.3 19.6
Doubled (100%)  (70.3%)  (46.2%) (6.1%) (73.9%) (105.2%) (92.5%)

a,b,c)eeeee See Table 1 and 2.

d)-e-eee The extent of heading—internodal length in cm between the base of flag leaf blade and the neck
portion of spike.

— 225 —



QUEE)AA o AEARNY AR F 57t A
ZA(EDFH F 94X Fct. 28} methionined]
FE9 zAC FAglol = dsaFHst A
o] A= 2] @9ko] Ethrelet Methionine& &3 &
o 9elA4 = thet Ethrel wEasbate] vebkz 4

e Dol 4 gyt
BAT 2% 549% A% A5 W
HhA el FA4 2 ol BE AT vy
T e T vt FAHAY 23 o e
A% QA EE mulEt deldA o5

= -1
Ae A
K. d

He A "é?&\ﬂ-@r Zro] Al & o
Ad dA stz g2 Ethreld] A
aetA Ao %-r

o 9jstas wol ARG, AALE W 2
A4 AT A0l Bhrel A 24 45k 2
Mugs 29 AT TG JIAPAES
Qae N 69 4<d A% vt dsiEd AL

29 48R Gt FaAd e Be £2e

EEAHA Bulo wld Eo 4% =80 Hgloh

FA2 2 A E-9 Methionined 8] & we mel:
A97F 2Edd ula EEo Ad %= Ethrel 500
ppmA 2 = FA ] v o 8%FFE VAL
% 57383 Ethrel 2000ppmA glo] YA+ A=
Ho| gtRA Gt =83 FHART F 4%3FE 2
AL ol gL BF FA4%E oA Methionine
A g de velE dREe] E2H%en = 4
% %5 FAenn o3y AL do) gk ww
TAAE o8 FAG A4S e . BA T
H2FEFg YE 29 Ethrel 500ppmA 2o A&
FAe v 102547 9z =80 gE
Ethrel 2000ppm# & o]l Al & m¥-glo] 7t A2 S
4 vetde] FA g v o 62355 2d 9
t}. ol 7] A & Methionine 200ppme] R A= FFol
A el vt tha Heo 3% FFE B

vl Fol 4= Ethrel 500ppmA &l 7} F3ko] 7%
ol FAee vstel 12%FFHger 28E A
o glleh =Eo] AYE =9 Wiy ez

£ A4 Al vlate aA 59 244 9
of AN uFd A= FFg YA (E 5) A

_,_aﬂzr}giv}. TE2 A dAd %101%_:!% Ethrel St BATo A Al FFume 2y 149 2
500 2000ppm A2} o] ol Yol FHe o},
E vl & Ag =Ee vElled A3 AF FF AR5 vl AT 2] SR E Wy
Ethrelq 219 100ppmT-ol 4 &= 43 =5 55l oy o} zZe] Hldhe] grzko] wol ALY oF 5%
Hul A e dglz Auld g F9 Asds. FA 7t H3ov 55 AH 558 AL BAFY 2%
2l E Hul 2 3 Ethreld 22y =243 Zosd  Alelols F3FAost 24 g, 2E Aol 2
=27 63 Zon APAFHY & Aol gl AF T Hulnd Wbl dolxz o &
vle]  gle] A Ethrel 100ppm @E-o]ut Methionine 3] Ethrelg A=2atg &o] zA0] oA 89},
Table 5. Effects of Ethrel and methionine sprays on grain yield per 10a of field-grown barley.
Unit : kg
District Nitrogen Control E 1000 E500 E 2000 E 100 M500% M2000
level +M2000
3 ) 477.7 472.1 517. 2%* 459. 2% 457. 8% 454. 3% 457. 6*
A9 Ordinary (100%) (99%) (108%) (96%) (96%) (95%) (96%)
o)) ] 454.1 437.3 482. 4%% 352. 7** 440. 7% 437. 2% 441. 1%
Doubled (10028)  (96%) (106%) (78%) (9795 (96%) (97%)
LSD (5%) 20.1 31.3 28.5 53.7 — —_ —_
h=k u} 481.3 480. 8 530. ¥+ 453. 8* 478.3 477.6 *
B Ordinary (100%)  (99%)  (110%) (94%) (99%) (99%) %Sgeg
W 479.1  460.3 535. 7%% 487.5 482.6 480.2
Doubled (100%) ~ (96%)  (1129) (102%)  (101%)  (102%) ‘%53%
LSD (5%) — 20.1 — 30.5 —_ — -

a,b,c)eee See Table 1 and -2.

**Significantly different from control at the 195 and *at 5% level.
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Grain Yield in Percent:
95 99 103 107 1}; 9% 99 1(_)3 197 111

- T A

Control H 100% (477.7kg/10a) |100% (481. 31kg/102)
E 100* | 99.0 l 99.9

E 500 108 )

E 2000 | | 96.0 [ Jos3
E A, } 96.0 | 90.4

Msgp | ] o0 | 9.2
M 2000 | J96.0 | | o7.3

A District (ev. Chilbo) B District {cv.
chechon=¢;
Fig.1. Effects of Ethrel and methionine sprays on grain yield in percent per 10a of field-grown

barley in two different districts, Sosa and Dongmyung (*See Table 1 for abbreviations).
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Fig. 2. Effects of 4 different levels of Ethrels of

Ethrel sprays on grain yield of field-grown
barley as modified by 2 different levels of
nitrogen application.

Fig. 3. Relationship among grain yield, extent of
heading and lodging of barley as influenced
by different levels of Ethrel (*See Table 3
for scoring barley lodging).
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Fig. 4. Relationship between plant height and grain
yield of barley (cvs. Chilbo and Chechon
#5) (**Significant at the 1% level).
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Fig. 5. Relationship between spike length and 1000
-grain weight of barley (cvs. Chilbo and
Chechon #5) (*Significant at the 5% level)

Fig. 6. fﬁacy ofthrel spray on lodging prevention“ 6f barley at the heading sta.gév(cv. Chilbo; left,
those treated with either 100ppm, 2000ppm or without; right, 500ppm or without).
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SUMMARY

Barley cultivar “Chilbo” at Sosa (Buchon), Bup-
yung-Goon, Kyunggi Province and “Chechon #5” at
Dongmyung, Chilgok-Goon, Kyungpuk Province were
grown with either ordinary-level nitrogen or double-
strength nitrogen application, in order to study the
effect of foliar spray of varied levels of Ethrel and
dl-methionine (ethylene-releasing agents) on the
prevention of lodging as brought about by dwarfing,
and thus expected an increased grain yield. The

results obtained from the present studies are
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shown in the following;

1. The higher the level of Ethrel treated, the
shorter the plant height barley showed due to
suppressed internodal elongation between the flag
leaf and the base of spike, namely the extent of
barley heading was shortened.

2. The extent of lodging was lessened as plant
height and 1000-grain weight became reduced, and
thus decreased grain weight per 10a.

3. Control plants for both the ordinary-level and
double-strength nitrogen applications were mostly
lodged, while no as such was found on those with
higher-level Ethrel treatments, especially 500ppm
Ethrel which resulted in approximately 10% grain-
yield increase above control.

4. Although there was impression that plant

height with the double-strength nitrogen was than
the ordinary-level application, the Ethrel dwarfing
effect was more striking on those grown with more
nitrogen. The higher levels of nitrogen application
showed rather reduced grain yield below that for
the ordinary-level.

5. DL-methionine, as_another supplementary eth-
vlene-generating substance, showed no indicative
dwarfing influence on barley and resulted in some-
how less grain yield than control.

Discussions were counciled as to how economically
important barley cultivation is in Korea today,
necessity of increased nitrogen fertilization and
improved grain yield as the result of barley dwarfing

with ethylene treatment.
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