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Effect of Nitrogen Top-dressing Method on Grain Quality
of Barley in Japanese Volcanic Ash Soil

Choon Woo Lee*, Seiji Ito**, Akiko Sato* and Tsuguhiro Hoshino™

ABSTRACT : Effects of nitrogen top-dressing method on quality of barley were evaluted over
amount of 2 and 4 kg per 10a on volcanic ash soil in Japan under regrowth stage, productive
tiller stage and heading stage.

55% milling time was longer by the amount of top- dressing, but that was not influenced by
the times of top-dressing, And glassiness, whiteness, hardness and 8 minute- millng rate were
not influenced by times and amounts of top-dressing.

Crude protein rate of grain was increased by amount of nitrogen top-dressing, but that did not
correlated with time of nitrogen top-dressing. Crude protein rate of grain was positively
correlated with 55% milling time. But that did not correlated with whiteness of 8 minute-milled
grain. 8 minute-milling rate was negatively correlated with whiteness of 8 minute-milled grain,

There was no visible difference of protein matrix with scanning electron microscope in differ-
ent nitrogen levels,

Key words : Nitrogen, Top-dressing, Barley, Quality, Volcanic ash soil

F 2ol g o= FbEol HEoZ FYH A,
ER ¢FIolZE H Zao) oste] &, B
2 5 EF 1= Bl kg meh 199%
d RE R Ao Z A Ao old wzt
g =4t Bl ot mgety] fsixle el d
R g WO R IRBMS FolUA of
22 EE FA e A5t Basith

kIR 5L Higyst 2¥ ol v 2
7] W&ol AL BE Hi glovW ko EE
g S0l W A AR ol v FHof <
e EECY & 5401 o, BA kiRt
73S AR FEFol HiL 30%00M HA 7.5%=

Higsy ol % gon, g vt S E
9] 9.0%vF Uuk ¥ Eke] 1.5%¢l H]dte] 7]
B o] M$ Bol H&E7F & 540 Ao
14)

KUELS EgolA ArelE AN B9
o] wah A Aol hEe B, K, #
ki el 5 &R B e 27 3028 i
she o] Bk SHAH.

KR SE JFE I AR SR
2610 SEAREEEAD, HIEAKSILO, FAEO, i’@f@im; &
g2 To| JITF ST Adel BEE FFE
Z7 A F\ U280 sk s TRIE, BlE o) g4

* ik Bi 3B (National Crop Experiment Station, Suwon 441-440, Korea)

w b 2 23 8838 (Tohoku National Crop Experiment Station, Morioka 020-01, Japan)

{95. 5. 19 #2)

- 512 —



Ak w2 Ay F e Fole 43S v
FEteE HfEE AT, REEIME Al MR
®el S RHEE Astetasy BHEC S
s A o] AR EEES A3Ede wik
T deh, SE I FET 4G @] gAY
Dol A FEFe] e FEE YA g ax 3
w2, B¢k wet AlH]| g9y} th2 kA ke
TR ZHE 2 Eofo)] wel A FE g
FFol| v X & J3o] 2 A Jepyi}

wEbA] 2ATE kUKL EgoAl wEo
Axo] EAERIS} 8ol REY A E TS =

A7) §18te] AAl et

Ol

M R 7k

A GRES BfEEMC] 2% Bl vf71(3
2F¥ A4 £F¥)E HERHEOE ST %) kil
K1 BAEALEERBE BB B
o}, Hl5 &= 1029 N-P,Os- K08 4.8-16.2-12kgS
FEIRE FAct BIEE A7 2 gl w2 FIAE
A& AV Hlehe] FRAELR, A Bl a8
MOl fobe A AEFOR 2 EE 4kgS
Z+7t FERE SR T} BHEE-S 10 9.0kg, gkt
2 g BiEo] 20X 5cmS] MfsigrE S L,
FEES W SR R Ao

RS AT B 2 55% 18RRI

288 A7) (Satake), BWEE KBRX HE
(Kiya), BEx #5%H Bt (Kett C300) & ©]
g3to] SHH T, SHYHL LH] e
ulsith HEAES Adyoz IAE FATE
5.758 #F3le AT Bt RN BT
BEgEe 2 TSI #HiEtoS SASE o] &
e

1. ERERIR0| LS MBS B1E

EAEO wE RERES] W3le R 13 2ok
WY& kg Ful7ol Hto 4kgd & Aol &
& oAt 85 ibtEAES EH g Aoz
RN, 55% iBKERFH-2 2kgo] kgl BIEtd 3%
KR e] 2loy Aol A rpiol we Aol
7b Ak 223 JREE, 552 iRtEAI T 8% 1RHE
pro] B 2 8% iBkhkIo] B = A Ao EE
& zpol& AT

KIR-LS] A Q14 B Fo)shel 2
7o) fapo] Z7hainy, Qut BN AE BHE
B FFo] TP Bk, dHF 2

g Fo| Zradriar shgeheo

KUK 5QA7F GfE kR e] FAd
n) e e A7 vl olshd Wzl wal
7ol AASA PrlE HWES oW, I}

Table 1. Qualities as influenced by times and amounts of nitrogen top-dressing

Treatment Whiteness of Hardness
Glassi-  8min, 55% grain 8min-, 55%- of
N- Growth ness milling  milling milled milled 8min-milled
level stage rate time grain grain grain
(%) (%) (min:sec) (%) (%) (%) (kg)
0 - 50.5%* 47.2% 6:18° 18.1® 42.0¢ 39.62 10.12
2 RV 47.5° 47.7® 6:29* 17.6 41.3° 38.6 9.7
p2 48.0° 47.2%° 6:31° 17.6* 41.8° 40.0° 9.0
HY 47.5° 48.0° 6:31¢ 17.1%® 41.0° 39.8* 9.9
4 R 50.5% 46.7° 6:15° 16.4° 42.12 39.3° 10.8°
P 50.5° 46.7° 6:16° 17.2%® 41.9% 39.3 9.8
H 49.5° 47.2% 6:24° 17.3® 41.6° 39.9° 10.42

1) R: Regrowth stage 2) P: Productive tiller stage
* Small letters; Duncan’s multiple range test

3) H:Heading stage

- 513 -



sl MIA = G Fg, B, L e
Brkel 54 ol oste] A&ate Fojet o
Axt

& 2= BRI e MELK 28R
g 2 Zojoh F3uld vate 2, 4kgg FH|3}
W RZe] MEAE TS FUked ot 2kgol
L dkgioll A ERE BERIS) W2 2ole AT
LERE 55% RFERIOIVE 8E BRI MEBE &
F2 FHA ] WE Aole AUT HiEE <)
S7he 99 MEOARY RS wmAY s

Table 2. Crude protein as influenced by tim-
es and amounts of nitrogen top-

dressing
Treatment Crude protein of
N- Growth Grain  55%-milled 8min.-milled
level stage grain grain
.................. (94) +eervreemnorennenns
0 - 10.76* 7.76% 6.95°
2 RY 11.26™ 7.88? 7.37*
p? 11.28% 7.79° 7.34°
HY 11.382 7.88° 7.35
4 R 11.19% 7.917 7.08°
P 10.99% 7.662 7.12%
H 11.20% 7.85% 7.41*
1, 2, 3)* : See Table 1.
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Fig. 1. Correlation of crude protein in grain between whiteness of 8 min-milled grain,

55%-milling time,
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Table 3. Correlations among 8 min.-milling rate, 55%-milling time and whiteness of grain,
8min,-milled grain

8min. -milling MTVD WG? Wwg
rate
55%-milling time 0.653*
Whiteness of grain 0.297 0.233
Whiteness of 8min. -milled grain —0.822* —0.437 0.348
Whiteness of 55%-milled grain 0.181 0.118 -0.054 0.079

o significant at 5%, 1% level, respectively
1)MT: 55%-milling time
2)WG: Whiteness of grain
3)W8 : whiteness of 8min.-milled grain
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