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Low-Cost, Labor-Saving High-Yield Cultivation of Forage Rice (Oryza sativaL.)
KANEKO Kazuhiko, IKEJIRI Akihiko

Abstract: In this study, we examined the low-cost, labor-saving high-yielding cultivation method of forage
rice in Yamaguichi-City. 'Hoshiaoba, ‘Hokuriku 193, ‘Minachikara,” and ‘Hokuriku 262’ used in the study
show growth characteristics similar to those observed on application of conventional slow-release fertilizers,
viz.,poultry manure and coated urea in combination. The yield of ‘Hoshiaoba,” ‘Takanari, ‘Hokuriku 193,
‘Minachikara,” and ‘Hokuriku 262’ used in the study are equivalent to the standard planting of 18.0 strains / m?2
with sparse planting density of 11.0 strains / m2. ‘Minachikara’ and ‘Hokuriku 262’ used in the study were
able to reduce the moisture of rough rice to about 16%, i.e., to such an extent that shattering and ear
germination were observed slightly even at harvest 30 days after maturation. The yield of ‘Minachikara’ was
higher than that of the conventional ‘Hokuriku 193" for Mine-City, which is a middle land. In addition,
regarding the planting density of ‘Minachikara,” the yield under standard planting and sparse planting was
equal in Yamaguchi-City, which is on flat ground, but the yield under sparse planting is inferior to that under
standard planting in Mine-City, which is at a higher elevation. From this, it was thought that it would be

necessary to avoid sparse planting in areas and fields where it is difficult to secure a stable number of stems.

Key Words: rice variety for feeding, poultry manure, sparse planting, field drying
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FEH#+S100 8.22 10. 20 8. 17 10. 04 8.17 10. 09
L1935 #3E+S120 8.22 10. 20 8. 17 10. 04 8. 17 10. 09
18T 8.22 10. 20 8.17 10. 04 8. 17 10. 09
9 £ G (2015~2017 4F)
20154 20164 20174E
SR - SRR RREBRIX BEORE A% AR BE  HME A R BE BE Mk Bk
(cm) (em)  (K/mi)  (0-5) (cm) (cm)  (K/mi)  (0-5) (cm) (em)  (K/nmi)  (0-5)
FBIE+S100 76 22.8 2175 0 80 21.8 230 0 80 21.8 230 0
IR BING  FE¥+SI20 74 23.8 237 0 76 21.6 220 0 76 21.6 220 0
BT 74 22.9 219 0 78 21.9 221 0 78 21.9 221 0
WBIE+S100 76 28.0 297 0 84 27.6 279 0 84 27.6 279 0
Jbbe262%  HBHE+S120 76 28.0 279 0 82 27.8 263 0 82 27.8 263 0
84T 76 27.2 281 0 82 26.5 241 0 82 26.5 241 0
HAE+S100 82 27.2 243 0 93 28.9 223 0 93 28.9 223 0
JEkE1935  #+S120 82 27.1 214 0 93 28.9 218 0 93 28.9 218 0
AT 80 27. 1 223 0 91 28. 4 211 0 91 28. 4 211 0
R - SRR ns * ns ns * * * ns * * * ns
AN i it fIE ns ns ns ns ns ns ns ns ns ns ns ns
2 HAEH ns ns ns ns ns ns ns ns ns ns ns ns

* BT ORNIENEN Y AKECHEZ DD Z L &Ry, ns (IR Lard



&1 T - il HE
H10 % INEFRE (1 20154F H: 2016 4F T : 2017 4F)

ot mg g BF MBEOMEE OROKE  BZORE (s/) ﬁ;g{” - S

(kg/a) _ (kg/a) (kg/a) (kg/a) 1.7=< 1.85=< 1.9< (X100) (2) (%)
HHE+S100 202 87.6 85.7 70.8 72.1 69.7 65.1 340 24.8 8.3
BT bint  FHHE+S120 197 85.4 85.7 69. 1 72.8 70.8 66.1 320 25.2 8.6
AT 183 81.6 80. 1 65. 0 69.6 67.5 62.8 283 24.5 8.1
BHHE+S100 211 104.8 101.9 80. 8 79.4 67.9 49.9 398 20. 8 8.5
JbkE262%  BIF+S120 206 102.2 100.2 79.7 79.0 71.0 55.3 397 21.4 8.1
BT 185 99.0 97.6 76.7 75.9 68.3 53.9 391 21.4 7.3
HAHE+S100 214 94. 2 91.1 72.8 69.9 66.7 63.4 348 23.0 7.5
def21935 #HF+S120 210 94.3 91.9 73.2 68.4 66.0 63.2 316 23.2 7.5
AT 197 90. 3 88. 2 70.0 64.3 61.9 59.0 387 23.3 7.1
Tl - R ns * * * * ns ns ns *ok %ok
Ay Ay BTy it I ns ns ns ns ns ns ns ns ns ns
2 HAEH ns ns ns ns ns ns ns ns ns ns

ot wi sme  BE MBE RRE RKE RIOKE (/e mgg” o %g%;
(kg/a) _ (kg/a) (kg/a) (kg/a) 1.7< 1.85< 1.9< (X100) (2) (%)
BHH+S100 211 97.3 95.1 78.6 69.9 66.7 63.4 318 26. 2 8.3
B bint  FEHFE+S120 206 91.3 89. 3 73.7 68.4 66.0 63.2 279 27.0 8.5
BT 195 90. 2 88. 3 73.0 64.3 61.9 59.0 282 26. 7 7.9
HAHE+S100 206 104.0 101.5 80.9 80.5 78.0 66.9 370 22.2 7.0
depE2625  BHE+S120 208 106.9 104.5 82.4 82.1 80.9 73.3 369 23.3 8.4
AT 198 104.9 103.2 81.3 81.0 79.1 69.2 329 22.5 7.3
BH+S100 231 116.4 114.0 91.3 72.1 69.7 65.1 365 23.9 7.3
JEF2193%  #HF+S120 217  109.3 107.2 85.8 72.8 70.8 66.1 379 24. 1 7.5
BT 204 102.8 101.0 81.3 69.6 67.5 62.8 333 24.5 7.0
dnfE - SRR ns ns ns * * * * * ok ns
ST i JEE ns ns ns ns ns ns ns ns ns ns
7‘)51:‘[‘1/'5)?‘5] ns ns ns ns ns ns ns ns ns ns

o wp g BF ERE HRAE ORZKE  OMokEGem T OLY THE K
(kg/a)  (kg/a)  (kg/a) (kg/a) 1.7=  1.85= 1.9= (X100) () ()
HH+S100 269 111.4 107.6 89. 4 88.3 85.7 82.5 398 25.8 8.6
BT bint  FBIFE+S120 267 112.7 108.7 89.8 88.9 86.5 84.1 412 26. 2 8.8
AT 245 104.4  102.0 84.4 83.8 81.9 79.6 371 26. 4 8.6
FEH+S100 220 119.8 116.7 94. 2 92.3 71.3 37.8 468 20.9 9.0
JbkE262%  #HHF+S120 229  123.5 121.3 97.7 97.3 85.5 54.4 506 21.6 8.8
BT 203 112.5 110.7 88. 6 88.3 77.5 48.1 415 21.7 8.1
BHHE+S100 299  126.6 122.2 99.4 99.1 97.1 88.7 434 23.9 8.1
k1935 FH/IE+S120 284 130.6 127.3 103.6 103.5 102.3 94.8 456 24.1 7.9
HAT 268 117.7 108.8 89.4 89.3 88.1 80.9 412 24.5 7.4
ShFE - R ns ns ns * * * *% * ok ns
S B AT i A ns ns ns * * ns ns ns ns ns
&:Eﬁz)ﬂ ns ns ns ns ns ns ns ns ns ns

I & A=Y
Y0

2 EHH 3R MEBDT=ODEBEESED
2012~2014 4ED [y T7AR) | T2 5V, Tk
B2 193 5] OFLE 3 fWFEE 1 2012 4F, 2013 4R/ 34%
HERKSBRIFIX. 2 1) RORRCE BRI T o 7273, 2014 43
BREX ) EEHEX L ) RV MEFCh-7= (B9 X)) . 368k
WX Ry 74N 2By 193 5 &
LI 50 HEAE CTHEL TIEMERASBIEX L 2%
SHEBE LT=28, 2013 4ED TRy 747 | [HE193
Tl . 2014 4D TRT 7 AR T, Btk 40~50 H
B> DREHEIX & BRI N TSR & 72 o7,

=3
A

SINHARY br T pA—2—TRIELTZ
OO, SHITINEN WA, 19 CHEAN DS 2 L AT, ns ANV L a7d

F/o, B 3 AR S HIEEX & BRE X )N TR
Lleotz (B 10 X)) . HEIT 3 & HBHH% 30 H
B2 D B X AMEHER L) O 7e o7 (BB 1L
X)), R SR 3 R & BRI AKX X
DRENAHA ThH-72 (11 R) , BER, Bk
XX CEE I DIVD S DDOEFELHERIC X 0 EmHs
Hipot-, Fi-, BT 3 S LKD)
7oy, BRI RATIE L CBREX DS EX IR
Dol G112 ) , INEFHETIE 2012 40 X777
U | CHEEXDS P Y72 0 %< | IEHZ) T



SRR DB T - AR = X b - ZUGRERE

D, FXLSNE TRy T4 o a0 Tk
Bi2193 5] & BAEEX & BRIAX T m? 2472 0 B, FoE
HG, THEONERRESE, & FXOKE) 122
1372, BRI EERELET o7 GF 13
)

2015~2017 ARG L7z [ 7e bt THEfE 262
By HEEE193 ) ClE 3 Sl - R E BRI
WK ChOT NI BND b ODE « A
AR X DD R 72 (5512 X)) , E850%3 4
Tl « B0 & B L CRAERS 50 H U = CREHEX ASBRRHIX.
X 0&hoT3, 2016 4E> T 262 5 . bR 193
F . 2017 4R TbpE262 =) . TAERE193 B 2k
WC, BRI RTREE 72 o7 (B 13 K) |, BEEGITS
S « SRR L BSERS 30 HEED B BRIEX AMEHEX |
HARTRLS 22072 GB 14 X) o HEEHL Bl
TV HIEEEX DSBRIHX. & [RS8
14 ) . BEMYORRR, FERIZ 3 dbfd - Rt & HIXIZ
KBTI oTo, Fo, BT 2016 4, 2017 D

[EpE262 5 . [dEE 193 5 CEEMEXNBRIEXIC
T ED T, ENLISNIX N8 320~ 72 GF
15 39) , IEFRATCIE 2016 4F, 2017 40D b 262
5. 193 ) CEHEXDNEHEXI A~ TR
MEPST2 DD, 1 A IBREX 23~ 7- 2 &

D6 m2 U7 VPO T NS 72D | 2016 D [F
B HFRNTRFAE, TREOZL R ->T
ZEDD, 3dnFE - SRR BINE (HXCKE) oz T
otz GF16 ) , Fio, BKE I EFRE 3
fi L X T e T,

3 R MERDT=-HDIELIEDAIEDHEEE
2015~2017 FEITHER LT et | [ 262
Z . TR 193 B 13 LR - B s b EEoOM
IKENE 23~26%FEEE T 7= 73, F D%, IRx Ky
AMET L, A& D 30 BIZISIZRIKNE 14~19%
FEFCIKTLE GB1T 2) . BARIHERTORE
IKEDFEAZITTIY . IR A RN B -
AW T R UK RNEL o T (8B 15
BA) o TAERE 193 5 1 FRGC & o3 NN - 5
., FO%, PURFRELIHIIN U723, TkkE 262 =)
FEGAHND 30 HIETHIZE A LRI L 720 o7z,
[T B0 ) IFEGEEIN S 10 B BBERI3 B
T3, BN 30 AR E Ttk & 7
einots BT ), Fio, HEFE 193 5 13
6 30 HIEE CTHRFSIAITE L A EH BN D T3,
[B7pbinn ), TAEE 262 5 ClIsEdio 10 A&
DTN HOLNDELH -T2 1T R)

90 90
80 - 80 80
70 - 70 70
60 - — 60 - 60 -
E 50 - — 550 - E 50 A
T 40 - — 40 1 H 40 4
30 - - 30 - & a0 4
20 - - 20 7 20 A
10 - - 10 7 10 A
0 4 L, 0 - 0
+21 +31 +38 +52 +21 +31 +38 +52 +21 +31 +38 +52
Bz g (1) Bt % () B (1)
90 90 90
80 — 80 80
70 - 70 70
25 [ Z5 B
i 40 — il 40 il 40
30 — 30 30
20 - 20 20
10 - 10 10
0 L 0 0
420 #30  +40 450 420 430 +40 450 +20 430 +40  +50
Ptz % () Bt I () Btz g (H)
90 90 90
80 80 80
70 - 70 70
E 60 — E 60 = 28
50 — 3 50 <
i 40 - o 40 i 40
30 - 30 30
20 - 20 20
10 — 10 10
0 L 0 0
+20 430 +40 450 +20 430 +40  +50 +20 430 +40  +50
it R (1) Bl (H) BRI ()
WEfhE OfEYE Wil oY W O
S v R R N N = -
%9 (R T AN | TE 7V ) BIOVALRE 193 &) OESLOHERS

D [ReT7AN o BTV
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et fE - R HEZ

600 600 600
500 500 500
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= 400 E 400 E 400 ol
2 300 G One6n, T 300 £ 300 ~a” NG
3 200 = . 200 2 200 @ Pl \L
b @. A\
100 - 100 100 @
0 : : : : ‘ 0 : : : : ‘ 0 : : : : ‘
+21+31+38+52 filk +21+31+38 +52 sk +21+31+38+52 fik
(Bt B0 (Bt I 50 (Bhitit% B
600 600 600
500 500 500
< 400 E 400 E 400
z 300 - % 300 & 300
ﬁ 200 - ™ 500 * 200
100 100 100
0 T T T T ) 0 T ) 0 T ]
+20 30 +40  +50  FEL +20 30 +40  +50 g +20 430 40 +50 gk
(Rt A% (Bsht A0 (i A0
600 600 600
500 500 500 Qs
E 400 § 400 §4oo o /) E\
& 300 - e & 300 ﬁ'&oo o
* 200 o) * 200 "0 @ e A
..o‘ &
100 - 100 100 @
0 ‘ ‘ 0 ‘ ‘ 0 ‘ ‘
+20  +30  +40  +50  fEMg +20 430 +40 450 Blkk +20 430 40 +50 K
(Bt D (RSt (BB LD
— [l eeee@eeee fHUE — [ coee@eene fHHE ——— il eeee@eeee JTYE
%510 (R T AN | 1277V ) BRONIEE 193 5 OZE—FEHOHER

e IR 7A | (2050 | TH2193 5 (1B - 20124F  HREY - 20134F  FE% : 2014 4F)

H1l £ ABFAT—Y (2012 4E~2014 4F)

5.2
5.0 20124F 2013%F 2014%4F
48 I~ B4 BRI T R REMN MRS pREAE AR paAdl
A.H) H.H)  A.H) AR H.H) (AR
4.6 - - Lo dEE 8.12 9.30 8.09 9.26 8.10  10.04
,.-" w7 oI 8.13 9.30 8.10 9.27 8. 11 10. 06
4.4 Lo Q pis ki 8. 14 10. 05 8.12 9.28 8.13 10. 08
. AT (520 8.16  10.05 8.13 9.29 8.15  10.09
4.2 @o— epeloss  PATE 8.18  10.07 8.17  10.03 8.17  10.15
1.0 . . - 7 A 8.19 10. 08 8.19 10. 04 8.19 10.17
+20 +30 +40 +50
Wiz (H)
coedBees TR T A NEYE cell— 7R ST A B
coclhore HJ T Y PEAE e 57 7)) B
coesQooe JUPR193GAFINE e 1 [132193 7 BRAH
11 (RS TAN | TE2TFV ] BEIO
(b2 193 5 OIEAOHER
(2012 =, 2013 4, 2014 F-3215)
W12 £ REAIERA (2012 4E~2014 4F)
20124F 20134F 20144F
miEd WEBRX BE OME OBl APE AR BE ERE O B APE AR BEE ME B A¥E AR
(em)  (em)  (BK/m) 4 (0-5) (em)  (em) (B/nmi) HBE (0-5) _(em)  (em) K m) A (0-5)
Ry 8T 213 230 74 0 94 20.5 288 80 0 84  20.8 218 65 0
Bk 83 22,2 189 83 0 95  21.8 263 76 0 89  20.6 233 74 0
tRE” * * ns * - ns * ns ns - * ns ns * -
P EN Hmue 77 25,5 237 46 0 81  25.7 285 50 0 79 24.4 227 46 0
BREE 7T 24,8 226 57 0 78 26,2 282 58 0 84  25.2 230 55 0
t RE ns * ns * - * ns ns * - * * ns * -
JrE1935 Y 85 27.3 234 50 0 92 28.2 268 57 0 86  27.2 233 46 0
Y g 85 27.3 214 57 0 89  28.5 287 62 0 87  27.6 222 50 0
t HE ns ns ns * - * ns ns * - ns ns ns * -

2 U REOH I SWKECTHEZEN DD Z L ART, ns ITAEENRNT LERT
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SRR DB T - AR = X b - ZUGRERE

133 IR (1B - 2012 45, REY : 2013 4E, TE% : 2014 4F)

- Y R M 4 e T PR PR o TRIE Zokpun g
B4 X4 A OHRE RPWE MHEOKRE i LK (kg/a) —Mdi - BA 185 -
(kg/a) (kg/a) (kg/a) (kg/a) 1.7= 1.85= 1.9= X100 (g) (%)
R T A o e 158 68.2 66.8 56. 0 55.9 55.4 54.7 109 251 83 28.2 7.1
B 141 66.8 65.4 55.3 55.1 54.5 53.9 123 232 85 28.3 7.1
i ! ns ns ns ns ns ns ns ns ns * ns ns
BT e 182 93.5 92.8 75.5 74.5 57.6 32.2 156 370 95 21.0 8.3
B 158 82.5 81.7 66. 4 64. 4 42.3 20.4 144 325 96 20.8 8.4
R E ns * * * * ns ns ns * ns ns ns
Jtke193% T 209 91.8 90.2 72.1 71.6 67.4 51.4 155 363 94 22.6 6.9
BihE 200 90.0 88.5 71.3 70.8 64. 4 45.0 154 330 92 22.3 6.9
LR 2 ns ns ns ns ns ns ns ns ns ns ns ns
A o . R ok B e FRIE  Zki)
A4 K4 AE HWE RBWNE MXKE I LK (kg/a) —ﬁﬁ = N Getr R
(kg/a) (kg/a) (kg/a) (kg/a) 1.7< 1.85=< 1.9=< X100 (&) ®
KT AN T 190 83.1 81.0 66. 6 66. 5 65. 6 65. 1 112 256 85 28.8 7.5
BhE 173 80.3 78.3 64.8 64.7 64. 2 63.8 118 222 82 28.9 7.5
LR ns ns ns ns ns ns ns ns ns ns ns ns
2 HFY ki 184 94.2  92.7 73.5 71.7 47.2 24.2 146 346 93 21.4 8.5
B 189 96.3 94.5 75. 4 73.3 45.8 30.7 154 347 90 21.3 8.8
R ns ns ns ns ns ns ns * ns ns ns ns
JtEz193% T 224 99.6 97.5 77.1 76.8 70. 2 61.5 148 346 93 22.9 6.9
B 211 98.8 96.8 76.7 76.2 66. 6 53.5 145 310 92 22.5 7.1
tHRE ns ns ns ns ns ns ns ns ns ns ns ns
e W R e s T B ek THRE ZKi)
A4 K4 AE HPE RWNE HEXKE I LK HE (kg/a) TR w4 Lss< P
(kg/a) (kg/a) (kg/a) (kg/a) 1.7< 1.85=< 1.9=< X 100 () %
R T FA 1 U 162 77.1 75.4 64. 1 63.3 63.2 63.0 111 241 91 30. 2 7.9
B 160 77.9 76.1 64.9 64.0 63.7 63.4 113 264 91 30.3 7.7
R E ns ns ns ns ns ns ns ns ns ns ns ns
B2HFY ki 167 94.2 92.0 4.7 73.2 68. 4 58.6 149 339 95 22.1 8.0
B 164 93.1 91.3 74.4 72.7 67.0 57.8 164 378 95 22.3 7.9
tHRE ns ns ns ns ns ns ns ns ns ns ns ns
JbkE193 5 ki 217 100.4 98.1 77.0 76.0 74. 4 71.2 150 349 95 24.5 6.7
B 215 98.7 96.6 77.9 76.9 75.1 72.0 165 366 95 24.5 6.7
R E ns ns ns ns ns ns ns ns ns ns ns

ns
LOBRE Y EGHINHEIARY T 4 A2 —THELT-
Y URREDH T S KIETHERE D Z L AT ns [ IREZANRNT L a2

90 90 90
80 80 80
70 70 70
o 601 E 60 2 60
f( 50 -ﬁ 50 50
@ 40 4 40 40
30 - 30 30 -
20 20 20 -
10 - 10 10 -
. 191 433 +41  +49 461 07 07
4 +21 433 +41  +49 461 +21  +33  +41 449 461
Bl R (H) BRI () Bt (F)
90 90 90
80 80 80
70 70 70
+:,S< gg = 60 5 60
S < 50
40 B ig 5 10
30 - 20 1| 30 4
20 20 ] 20
10 o ] 10 1
0 - o ] 04
+20 +31 +41 +53
Bl (1) A 2 B’
9 90 90
80 80 80
70 70 70
2 60 g 60 E 60
o 50 50 B 50
E W B 40 10
30 30 30
20 20 20 7
10 - 10 - 10 -
0 = 0 -+ O -4
+21 +33 +41 +61 +21 +33 +41 +61 +21 +33 +41 +61
it ¥ (H) Bt (R) Bl R (R)
OFEYE mEflE ofE%E  mBE OFEYERE Z W

2K Bk o [HERE262 5 38 X O 193 5 OB SLOHERS
FEms [hpbint) | 262 5 . T2 193 5 (BB : 2015 4F  HFEY : 2016 4F B : 2017 4F)
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(AT (At A (Rt 0
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20 31 L 453 fKL +20 431 +41  +B3 EE¥Y 20 +31  +41 453 K
(Fshtit% 4D (B RED (Fohitit% I
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500 Q. 500
R 2 g
~ S E 400 X . Z 400 1
. ‘.. g R © %
. Ses # 300 3 300
= . : :
g /’k‘ﬁ i s/
/ 200 { 200
100 100
‘ ‘ ‘ ‘ ‘ 0 ‘ ‘ ‘ ‘ ‘ 0 ‘ ‘
+21 +33 +41 +61 g +21 +33 +41 61 fEsK +21 +33 +41 +61  fili%g
SR (Bhiet BE0 (it B
R Bl B a— cere@rene [HUENH R e A

I3 [Hhpbint) | k2262 &) 3 KOS 193 5| OFEFEOHER
LMD [hpbint) | 262 5 o T2 193 5 (BB : 20154F  FPEY : 2016 4E B : 2017 4F)

5.0

4.5

4.0

3.5 T T T T \

+20 +30 +40 +50 +60
AL P ()

ceceBeeee B NG fEYE —— 72 725N D B
condibee JLlE262E FEYE —— tfi2627% BfE
coes@ oo L1938 FEHUE —— |[[#193 5 Bfif

FIAK  [Blebhb | o 262 51 36 JONAKEE 193 5| OEADHER,

F1aFR AEFAT—Y (2015 4F~2017 4F)

20154F 20164F 20174F
mefE4n RRBRX HFEM k3 HBEH R HBEH Rl
H.H) (A.H) (H.H) A.H) (H.BH) H.H)

R ¥ 8.12 10. 10 8.11 9.26 8.12 10. 07
BIRHIND
’ B 8.14 10. 11 8.12 9.27 8.13 10. 08
e 8.16 10. 08 8.11 9.27 8.10 9.28
S;IE = 7]
k2625 B 8.17 10. 09 8. 12 9. 28 8.11 9.29
RO i 8.21 10. 17 8. 16 10. 03 8.17 10. 09
Ik k193
PI935 BAE 8.22 10. 19 8.16 10. 03 8.18 10. 10
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B DE ) AR T A b« ZIGRERTE
F15 F  EMIEEE (2015 4E~2017 4F)

20154E 20164E 20174E
e \ FAT \ R ‘
awmn K4 RN RN TRR mi mR DN TRE mk BR ON TRE mk mE X
(em)  (cm)  Gi/ni)  (0-5) (em)  (em) (&/und)  (0-5) (ecm)  (em) &/ni) (0-5)

LA HIND e 8HI12H 10H7H 71 22.6 239 0 76 21.9 237 0 79 22.5 248 0
BRAE 8H13H 10H8H 73 22.2 241 0 78 22.6 221 0 79 0

LR - - ns ns ns - ns ns ns - ns -
8H10H 9H28H 71 27.0 284 0 79 26.9 79 0

Jbk2625

Ha 1 28 e 8HI7TH 10H9H 80 252 0 93 27.1 230 0 93 0
JErE1935 T
BifE 8HI18H 10H10H. 80 243 0 89 ...28.6_ 191 0 95 0
t HRE - - ns ns ns - ns ns *k - ns -
P OUE Ok I BYKIE 1% KECHEZED 9D Z £ &R Lans ITEEZRNZ L &y
L= B3 JL JL JL .
5516 F R (LB 2015 4R, 1B: 1 2016 4F, B : 2017 4F)
4 < g PP o ThIE ZKkpun )t
) . . . 4 4K 2
pfis g o0 MBRERLEIAL o Tm @ sa 1= ans
(kg/a) (kg/a) (kg/a) (kg/a) X100 (%) () %)
N ki 184 94. 2 92.7 73.5 239 124.8 305 - 24.9 7.8
S 7
HRBRD Bkl 189 96,3 94.5  75.4 241 120.6_ 295 - 24.6 7.8
t ke ns ns ns ns ns ns ns ns ns
o 1 e 190 83.1 81.0 66. 6 284  130.4 370 - 22.0 6.9
e T
AEkE262% BihE 173 80.3 78.3 64. 8 273 139.7 375 - 22.2 7.3
t fﬁﬂ? ns ns ns ns ns ns ns ns ns
A iy 224 99. 6 97.5 7.1 252 167.5 440 - 23.3 7.1
e =) 2y
JEkEL93 % B 211 98.8 96. 8 76.7 243 144.0 349 - 23.0 7.1
t ﬁ//:E ns ns ns ns ns ns ns ns ns
. k4 = . B gk TRIE LK)
was g o BRERRERIKE e TR @ A L1= afE
(kg/a) (kg/a) (kg/a) (kg/a) X100 (%) (g) (%)
- ¥ 190 88. 6 86. 7 72.1 237 122.9 291 86 26.8 8.3
7 2y
HBHNE B 179 90. 6 89.0 74.2 221 . 144.9 320 80 26.6 8.3
t AR E ns ns ns ns ns * * * ns ns
Haoro pi s 208 106.2 104.5 82.6 313 139.5 437 91 22.9 7.5
AERE262 5 B 196 102.9 101.6 80..2 226 152.7 345 92 22.3 7.9
t BRE ns ns ns ns sk * * ns ns ns
e 221 108.7 107.2 85.6 230 157.1 361 92 24.1 6.9
a1 L £3
ALKE193 %5 BEhE 206 103.4 101.6 81.3 191 176.9 338 91 24.0 7.1
t fRE ns ns ns ns 3k * * ns ns ns
, BB fak TRm LRI
ws kg o BRECRRERIRE e TR w0 g6 L1= afE
(kg/a) (kg/a) (kg/a) (kg/a) X100 (%) (g) (%)
¥ 207 91.8 90. 0 74.2 248 120.0 299 - 26. 7 8.0
HRE D Bk 206 90. 4 88.5 73.8 233 128.3 294 - 26.4 8.0
t BRE ns ns ns ns ns * ns ns ns
0 @0 piis 183 98. 6 97. 4 77.6 346 129.7 451 - 21.3 7.3
EkE262% A 187 . 100.5 .98.9 79.0 288 147.6_.418 - 21.1 7.4
t HRE ns ns ns ns *% * * ns ns
e o FE e 223 107.6 105.3 84. 2 287 141.7 289 - 22.7 7.2
JEFE193 5 )
BihE 222 103.3 100.8 81.5 255 158.5 250 - 23.1 7.2
t fﬁﬁ ns ns ns ns sk % ns ns ns
t VKGR ERRINHBAY hr T h A—2—CHIE L7z
Y UREOH T Y AKUE CHEZ D D T LR T, ns ITEEZEINVRAND L AR
S . =)
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Effects of Transplanting Time and Nitrogen Application on the Yield and Quality of
‘Yamadanishiki’ Rice Variety of Suitable for Brewing

MAEOKA Yousuke, KANEKO Kazuhiko, NAKANO Kunio, IKEJIRI Akihiko,
JINNOUCHI Teruhisa, ARIYOSHI Machiko and NAKASHIMA Kanta

Abstract: We examined the effects of planting time, the amount of basal fertilizer applied, and the
combinations and amounts of topdressing applied at the panicle formation stage on the production quality
and quantity of ‘Yamadanishiki’ brewer rice to standardize these parameters. We established that the optimal
planting time was 10 days around June 10, because later transplanting caused excessive spikelet formation
and poor ripening. There was no difference in yield and quality when compared between nitrogen application
rates of 0 kg/10a and 2 kg/10a as basal fertilizer. Topdressing at 20 days before heading was the most
important, because the white core occurrence rate, whole grain formation rate, and number of spikelets formed
tended to increase with fertilizer application. Finally, as a measure of the effectiveness of fertilizer application,
we determined the SPAD value and the number of stems at the panicle formation stage to ensure kernel

quality within grade one at inspection of agricultural products and a yield of over 420 kg/10 a.

Key Words: ‘Yamadanishiki,’ yield, kernel quality, transplanting times, nitrogen application
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2017 FEDOBHFEITL 0-0-0 [X, 2-2-2 XU VT b ISHEE
BNOIEREAEF L 720 . SPADEIZIT T _RTHAT —
TCHEZEND Y | YFEEREIT 4~6 731 > B, By
FURTARA o MR, FERIHIC 2 AR A o MRS
I Z TR o 7o, R IRREIREIIC X 27250372
DT, BIRIFEE TR E < AN H -7 R
83%) , WUAET 1 Ak L nd247- 0 B L 2 BIREEE S
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DHERIKFL, Wiy 25 A1 2 ML EozEn
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2018 AFEOFIIFEIRZE RIS H DX T H T2
ARV CHREE R Tl A R 2 BILL L2
<. SPADEV AR @D T, 28 SRR
SPAD fEl A ARITRL 7anTz (B 1059 , F7=, I
T L 0 HRSESN ME TH 7203, — RS
DIRMERIDTRD B, W& T D720 o7, AR
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56 £ EFMTASROWHE TLHER OEFIIRIFI 58 (2016 4F)

P2 E R SR Ak SPAD/E AR Rl MR AL
fi & X% SPAD Pk BRI
(kg/10a) (A/m) 1f& 50 S ) (H/H) (H/H) (0-5) (K/nt)
EEEAE 0-2-2 454 34. 1 36. 8 42.2 8/23 10/2 2.5 b 343
AR 0-2-0 528 37.2 36.6 36. 2 9/1 10/14 3.4 a 371
0-0-2 503 36.5 36. 4 39.0 9/1 10/14 3.4 a 377
0-2-2 522 37.3 36. 8 37.8 9/1 10/15 3.4 a 357
2-2-2 513 37.6 36. 8 38. 7 9/1 10/15 3.6 a 376
SEAHNT? ns ns ns ns - - * ns
z OYONTO*, #RTTHENEIER 5%k e, 1% KETHEZENH D Z L%, ns 3N L ERd
BN AT LT 578 HISCE LT Tukey DZLERELIRKC & V) faldeR 5% KUECHBZEN$H5 = L &t
BT F~E o FETRLD
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T A 1 EH & I & FHI 158 mY7=0n BRI B3 e B2 S A
Jiti A B KEH H ke AL HE Hh FEBLF EH ik
(kg/10a) (kg/10a) (kg/10a) (g) (X100) %) (%) (%) %)
X SR 3 Al 0-2-2 617 509 28.2 78.2 a 269 69.0 66. 0 65.5 7.9 1k, 1F., 2
b 0-2-0 550 442 27.3 65.4 be 243 60. 7 61.8 77.8 7.9 19, 14
0-0-2 549 421 27.3 68.5 ¢ 258 49.5 55.5 81.7 8.0 19, 2
0-2-2 566 462 27.4 70.6 be 252 57.8 61.8 80. 2 8.1 17, 2
2-2-2 555 433 27.3 72.9 b 274 64. 3 59.5 83.6 8.4 2, 2
3 WA T ns ns ns Kk ns ns ns ns ns -
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58 R EFMUMASROWEHE NI OEFIIFIRE (2017 4

T HE 1 E=H ShEEH i SPAD/E HEEH Bl R XK
WA E X% SPAD ek Ek T
(kg/10a) (A/nt) f& o7 23 b2t (H/B) (H/H) (0-5) (&/m
S SR H A 0-0-0 405 36.0 c 32.4 d 31.9 d 8/22 9/30 0.5 310
2-2-2 407 36. 8 c 35.6 c 37.5 b 8/23 10/4 2.0 329
WA 0-0-0 435 41.8 37.2 b 34.1 c 8/30 10/13 2.0 319
0-2-0 449 41.9 39.0 a 36.5 b 8/31 10/14 2.5 321
0-2-2 459 40. 2 b 39.2 a 39.9 a 8/30 10/15 2.3 338
2-2-2 472 41.0 ab 39.5 a 39.7 a 8/30 10/15 2.5 325
Sl AR ns * * Kok - - ns ns
0 R OEHEMAACRWHE [LHESR) OE - SEICRIET R (2017 45)
ot EFR H % UL Tz 18 mE-) HE (3 INE! %k [T
i & KH i IR EIE Hh HE % Bl 2 EH %
(kg/10a) (kg/10a) (kg/10a) (g) (X 100) %) %) %) %)
WIEAE 0-0-0 473 444 28.4 55.6 ¢ 173 ¢ 84.8 78.8 a 64.5a 6.8  df.
2-2-2 573 537 29.2 59.5 ¢ 196 c¢c 86.5 73.0a 63.9 a 7.4 o K.
e A 0-0-0 557 489 28. 1 69.2 b 221 be  69.0 52.1 b 38.8 b 7.4 ¢ 1,2
0-2-0 567 486 28. 1 72.2 ab 231 ab  70.4 44.7 be  34.0 be 7.9 b 2.3
0-2-2 582 491 28.5 76.7 a 259 a 47.8 41.0 ¢ 32.3 be 8.6a 2.3
2-2-2 560 464 28.0 77.0a 250 ab  62.1 37.9 ¢ 30.6 ¢ 8.5a 3
A BT ns ns ns * ok ns sk * sk -
H10 & ERMEAASRWHE (LA OAEBTITKIT T (2018 4)
% Hi 341 e ShEETE ik SPADfE AT B IR FHEL
MHE  EHK SPAD 58 i fi
(kg/10a) (A&/mi) i 5y 5] it (H/H) (A/H) (0-5) (AK/m)
WomaE  0-0-0 374 c 33.6 a 31.7 be 34.8 be  8/27 10/13 0 268
2-2-2 385 c  34.2 c 35.1 a 40.1 a 8/26 10/14 0 294
5 i 0-0-0 446 b 35.1 d 29.0 ¢ 34.0 c 9/1 10/15 0 281
0-2-0 475 ab 34.8 ab 34.3 b 36.6 ab 9/1 10/15 0 314
0-2-2 447 b 34.9 abc 33.4 a 39.9 b 9/1 10/20 0 300
2-2-2 484 a 36. 2 bc 32.8 a 39.0 ab 9/1 10/20 0 328
S HT * * %k %ok - - ns ns
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AE EF X I & ThI 1 mH¥zh B R L HE oK e
i P H % WK Hh Ho B EH SR
(kg/10a) (kg/10a)  (kg/10a) (g) (X 100) %) (D) %) (%)
HEEMHAE 0-0-0 466 be 402 be 27.7 b 66.9 187 68.8 74.5 59.9a 7.2 b 1F
2-2-2 540 a 471 a 28.7 a 72.4 212 72. 1 73.2  65.3 ab 8.0a 1Lk
Wt At 0-0-0 426 ¢ 373 ¢ 27.7 b 57.8 170 77.9 74.7  64.1 abe 7.2 b BEL1F
0-2-0 494 ab 429 ab  28.2ab  64.4 200 73.9 69.4 61.2ab 7.5 b 4
0-2-2 481 b 424 b 28.6a 59.8 178 79.0 74.2  67.8 8.3a ff
2-2-2 502 ab 438ab _ 28.5a 63.5 203 72.7 73.2  68.7 ¢ 8.3a M 1T
AN AR * * % ns ns ns ns * *k -
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2017 T, FEEL U7 SRR OEAE 2 [RIhE XA
HAEB T L L - 7278, BEEAIME T L
T, INEFFAMER X L 0 D7 Zp oo, FEIRT A
JF U703 o 2472 0 B OEENME7 5580 D, H
KA & D EFBEEMEL 72 DM R O, K
EHEEGHRIIFEOMENBHE2 < 7.0% % B2 7=
2, FRI oA CEEIZEE o7 GEIR)

2018 A% 2-2-2 X CRERIFID SPAD B R < 720 |
—FERIE I DR B (B 10 2%, 55 11
%) o ARSI IHAORIIEIC L 5528 580 b
otz FAKREAEGARITL 2017 4 L [FERICREIE
Mol CAREIZEE -7

2 HIFQOZEFREAELHAITKTT DR

2016 4FE/ %, (FHOIEREIZ) D0 7L 2k, Tk
[FHHIEZETR 0 kg X & 2 kg X ClRFED LRSI, IS
(IFHIRESHEIC L 52T (B1259) .

2017 %, MIFFATIBNT, FEIMEER 2 kg (X130 kg
ERSRSS - ST pRe Y RN sy Ana i [0F 2 vike Yilte)
7o WEIIRE T, FAREROFEN IR O -T2

13

2018 AL, HIAID @I I, FEImEESR 2kg X3
0 kg XX 0 LTSRN BIFCH-o7-h3, Hg
FRES TRENIRON T, WTFNDIFEETY,
TS~ ORI IR e IEITREEE 720 | JE
NEEESLOFZB IR LN -l B4R

%12 & SreEFieiEs L OFF, INEICKIFTHE (2016 4)
3% EEESR ke SRS IR Piiee =+
(#73)  HMiHE X X SPAD
(kg/10a)  (A/m)  (AK/ni) E (0-5) (A/m)  (kg/10a)
53 0 441 360 29. 6 0.7 254 402
(1 8) 2 447 378 29.9 0.7 260 390
AT ns ns ns ns ns ns
11-1 0 522 455 33.5 2.3 347 507
(&) 2 525 430 34.2 2.5 337 495
53 B ML ns ns ns ns ns ns

) F—AIFrESEENAN, 535 TH0-0 & 2-0, 11-1 5T 11 & 2-2 DA
FAFG & OB CIIEHOEBIFEHI L D52 20 > T TR LT
133K, HUELFL

F13 & AesEFAEDY TILHEE) O4F, INEICKIETEE (2017 4

35 EBBEEFR &S SRETE A S PPy I &
(Hh73)  HEHE E 218 E 2 SPAD
(kg/10a)  (AR/nmf)  (K/m) fiE (0-5) (AK/ni)  (kg/10a)
53 0 348 346 35. 0 0.5 288 440
(1 8) 2 400 375 32.6 1.0 322 448
5 AT ns ns ns ns ns ns
11-1 0 437 405 36. 0 0.5 310 444
(=) 2 445 422 36.6 1.0 331 448
43 BT M ns ns ns ns ns ns

514 £ JHIEEFRMHEDS TILES) &, IWEICKITTHE (2018 4F)

35 EBREXE ke ST B DS R I
(H73) A& X E 2 SPAD
(kg/10a)  (AR/nmf)  (K/n) fiE (0-5) (AK/ni)  (kg/10a)
53 0 368 343 30.0 0 254 341
() 2 368 343 30.0 0 254 341
5 U BT ns ns ns ns ns ns
11-1 0 416 374 33. 6 0 268 402
(™) 2 437 366 33.9 0 269 409
3 B M ns ns ns ns ns ns
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2016 £E1%, MRS IR 1122 ke HDW
134 kg 2 L72X. 2-0 X, 22 XL 1N4-0 X)
TREDNEL 2o7oid, BRI Ch 7=, mih)
\EHOEURITDRRE CTH 7225, FEIE T & 1112 2 ke fifi
ALK 22 X) TZEOREIREVERRH 72

G 15R) . PTHIGTL FEIELIC2 kg AL
72X @0 X) T, FEMEEAX (00 X) (ZHATH
B, TRENELS 25D & T, U420 kg 10
aZizlz (F16%K) , BHNIGONEL WTi
DX 420 kg 10a LI ETH-Tz, 2-2 XK THEDS
<, WEITZ Do Toi3, FERRE MR ME D D |
ZKREAEGHRIIE T, FIEORZESRES 2 ke
& LTEXChaie 5 & BT T e~ To b DD,
PRI 2 kg M L7ZX (02 [X) (2T, 20
XEFET & MIT 1 kg ZHEH L7ZX (-1 [X) T
HEDEL, WNEITED -T2,

2017 AEOFREIFI L, 2-2 K TR SPAD fEAs
B FRENELS 2D (B175) | [NEITR B\ MEH
Thotz, (F18FK) , MEHRE?2 kg KTHELT D
L AEERUNGE, AR I IR & 2R 2 T8 o T,
) IR ERRRRC 2-2 X CRERiSI SPAD i
D FENEL, NEITR B Tho7-, A
EFRE 2 kg DX TIE 2-0 KANBER U S FERTHY
(2T T SPAD BN < 720 | 1 FERIER & 2472 0 K
LT 0 | BN E 72 DERDTED B,

2018 FFHIAEBDITLDENRE -T2 GF 19
) | FHIRORANEC X DU REER~DR S IA5
HTERD-oT-b oD FlRERHEEZ 2T L,
T, —FERE SIS D235 0 | INEI TR RIS
HmL7= (5202 . FIE 1 [RIH & 2 [RIH Ol O%h
X, IFHECEm R e~ T, TKEEEEARIL
FEARE 2N L, FEFIREII R NE EB SN THE N
L7

H15 £ FEEEREAEN IR OEBITKIETE (2016 4F)

1Y EFEE & ShEEFE Bl H] SPADfE HRE R IR B BE M
(#73) (kg/10a) oL X% SPAD el A 1)
BI-1 (em) (OR/m) fE oS4 (A/H) (A/H) (0-5) (cm) (em) (R/m)
53 0-0 77 364 29.5 28.7 ¢ 31.6 c 8/23 9/30 0.4 95 d 21.0 254
() 2-0 79 392 30.3 34.1 b 35.7 b 8/23 10/2 1.1 101 c 21.4 267
2-2 79 380 30.7 34.9 b 41.9 b 8/23 10/3 1.4 102 a 22.9 266
4-0 80 375 30.4 38.8 a 38.9 a 8/23 10/3 1.3 104 b 22.0 280
A HT ns ns ns Fk Kk - - ns * ns ns
11-1 0-2 86 454 34.5 32.1 ¢ 38.5 b 8/23 10/2 2.2 111 21.2 341
(&) 2-0 87 426 33.2 35.9 ab 37.5 b 8/23  10/1 2.2 110 21.5 343
1-1 86 425 34.7 34. 4 b 38.5 b 8/23 10/2 2.1 111 21.5 341
2-2 87 436 33. 7 36.5 a 41.3 a 8/23 10/2 2.9 112 21.8 344
O B BT ns ns ns ok * - - ns ns ns ns
) FIHE L HIEESRIL 2 ke 10 a S L7-
%16 F~F 20 RKLET
%16 & FERZSEMEAEDY TILH#R) DU - SYEICRIE T2 (2016 4
13 E#HREAE HX N & A R m¥%7v BB R LH E7/S T A
(#173) (kg/10a) K i IRy iR HE A RBLE EH Eik
FET-T (kg/10a) (kg/10a) (g) (X100) (o %) (%) (%)
53 0-0 437 ¢ 359 b 27.3 b 73.2 185 70.5 75.2 58. 4 6.7 1k, 1k
(P ) 2-0 508 b 420 a 28.0 ab 78. 4 209 71.4 75.6 65. 8 6.9 B 1k
2-2 560 a 445 a 28.2 ab 85.6 227 67.5 73.4 68.7 7.4 1E, 1k
4-0 543 a 460 a 28.5 a 78.6 220 72.9 77.9 71.4 7.2 —
5 B Mt ok ok * ns ns ns ns ns ns
11-1 0-2 602 460 b 27.6 73.9 252 64.5 37.5 51.4 b 7.5 b 1kE, 1E, 1
(=) 2-0 602 498 a 27.8 74.7 255 71.4 66. 5 61.5 a 7.3 b 1E, 1k, 2
1-1 597 487 a 28.1 75.3 257 68.6 68. 2 61.5 a 7.2 b 1k, 1k, 1IF
2-2 618 503 a 27.9 77.9 268 68. 6 60. 1 62.5 a 8.0 a 1k 1t 2
5 W T ns * ns ns ns ns ns * *
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WS DL EESR ] O E KR NI RIFE T B & 22 F e H o228
BT F2 FEREEFRIaHED NILES OEFICKIETE (2017 4)
EEE 3 ik A%l SPAD{E IR plezham IR BE iR Rl %k
(1 77) (kg/lOa) B X SPAD Wik FEART Y
BT - (em)  (A&/nf)  f& 5y 243 (A/H) (H/H) (0-5) (cm) (cm) (A/nt)
53 0- 0 78 375  32.6 31.3 ¢ 31.7 ¢ 8/23 10/2 0.8 b 99 18.1 b 322
(i) 2-0 79 357  33.8 37.3 a  36.8 b 8/23 10/3 1.8 a 103 20.4 a 309
0-2 78 352 33.0 3.5 ¢ 37.1 b 8/23 10/3 2.0 a 103 19.9 a 306
1-1 80 365  33.1 35.0 b 37.0 b 8/23 10/3 1.8 a 104 19.9 a 319
2-2 79 370 33.1 37.2 a  40.0 a 8/23 10/4 2.0 a 107 20.3 a 331
ANt AR ns ns ns Hok Hok - - ok ns $ok ns
11-1 0-0 87 422 36.6 32.2 ¢ 31.9 d 8/22  10/1 1.0 b 103 b 18.0 ¢ 331
(&) 2-0 87 426 37.5 36.1 a 35.0 ¢ 8/22 10/3 2.0 a 105 ab 19.1 a 342
0-2 87 417 37.9 33.0 be 36.1 b 2/23 10/3 2.0 a 107 ab 18.7 b 334
1-1 36 422 36.6 34.0 b 359 be 8/23 10/3 2.2 a 107 ab 19.0 a 326
2-2 86 407 36.8 35.6 a  37.5 a 8/23 10/5 2.0 a 109 a  19.5 a 329
Sy oy BT ns ns ns Sk K% — - o Sk * ns
5518 & RS ED TLHSR) ONE: - WEICKIET 2 (2017 )
13 EXREHE HX IV & Tk 1R R ST R s
(#177) (kg/10a) KE & WL %K HaE BA BBEE O ERA 303
BHI-1 (kg/10a)  (kg/10a) (g) (X 100) (%) %) (%) %)
53 0-0 489 448 b 27.5 b 58.0 b 187 b 8.3 76.2 55.6 6.2 B
(%) 2-0 540 494 ab 28.0 ab 68.2 a 211 ab 79.4 76.5 61.4 6.6 LN
0-2 532 490 ab 28.2 ab 67.9 a 208 ab 76.4 76.5 64.4 6.8 H
1-1 524 501 ab 28.3 a  67.6 a 215 a 81.3 77.1 62.8 6.6 LE N
2-2 571 523 a  928.5 a  67.3 a 222 a  76.9 75.0 67.0 7.1 5
A B M ns * *% * * ns ns ns ool
11-1 0-0 480 c 448 c 28.4 52. 4 173 b 855 79.9 62.7 6.9 ¢ I
(&) 2-0 538 ab 507 ab 28.8 58.5 200 ab 85.5 78.0  63.2 7.1 b Hr. 1
0-2 524 ab 495 b 29.1 57. 4 191 ab 87.4 80.1 68.8 7.2 b HF
1-1 559 ab 527 a  28.8 57.7 188 ab 85.3 77.1 66.2 7.1 b fF 1
2-2 573 a 537 a  29.2 59.5 196 a  86.5  73.0  63.9 7.4 a M 1
S B BT *k k% ns ns * ns ns ns ok
19 ¥ FERsERiHES LM OEFICKIETE (2018 4)
3 ZERKHE Al SPADfE AT R BIR BRE R %K
(H77) (kg/10a) A X% SPAD K T
BI-1 (em)  (K/m) fE S H (A/H) (A/H) (0-5) (cm) (cm) (K/nt)
53 0-0 71 345 31. 1 28.0 34.1 ¢ 8/28 10/13 0 95 b 18.5 ¢ 241
() 2-0 70 323 29.5 31.7 37.5 b 8/28 10/13 0 98 b 19.6 b 255
0-2 70 332 29.6 30.9 37.9 b 8/29 10/13 0 98 ab 20.1 ab 252
2-2 70 349 29.9 34.3 41.1 a  8/28 10/14 0 102 a  20.8 a 269
A B BT ns ns ns ns Hk - - - ok sk ns
11-1 0-0 74 366 33.9 31.2 b 34.2 ¢ 8/27 10/13 0 100 18.8 b 269
(&) 2-0 73 365 32.9 34.4 a 36.9 b 8/26 10/13 0 101 19.3 b 273
0-2 75 371 34.3 30.8 b 38.4 a 8/26 10/13 0 105 19.6 a 283
1-1 74 412 34.0 34.4 a 37.6 b 8/27 10/13 0 103 20.0 ab 290
2-2 74 385 34.2 35.1 a  40.1 a  8/26  10/14 0 105 20.4 a 294
S Hr T ns ns ns k% % - - - ns * ns
520 % PRSI ED TLUHEE OUE « SWEIZKIET 2 (2017 4F)
3 ZBREAE HX 1Y [ /2 TR 1 miY7=v BB kL L HE 'S A
(#177) (kg/10a) K o i WE M RS BE RBLE = %
B -1 (kg/10a) (kg/10a) %) () (X100) (%) %) %) %)
53 0-0 375 b 308 c 78 27.3 b 65.5 163 68.1 77.4  65.1 6.7 clF. 1F
() 2-0 416 b 346 b 87 28.3 a 71.8 185  64.4 76.7  67.2 6.9 belEl 1T
0-2 416 b 337 b 87 27.7 ab 74.3 189  61.1 77.0 68.5 7.2 ab 1k, 1IF
2-2 478 a 381 a 100 28.0 ab  73.5 194  65.2  75.1  68.7 7.5 _a 1F, 2k
3§y BT * kK * ns ns ns ns ns *
11-1 0-0 473 409 c 88 27.7 69.3 190 72.1 75.1 61.1 be 7.0 b 1F, 1k, I
(%) 2-0 492 421 be 91 28.3 71.9 196  71.4 72.9 59.7 ¢ 7.2 b 1k, 1F. 2k
0-2 524 444 ab 97 28.5 72.2 205  70.7 74.9 64.4 a 7.8 a M 1Lk, 1L
1-1 509 426  be 94 28.4 70.5 204 70.9 72.7 60.4 ¢ 7.3 b 1k, 1FE, 1F
2-2 540 471 a 100 28.7 72.4 212 72.1 73.2  65.3 a 8.0 a M 1k 1k
AT ns * ns ns ns ns ns * %ok
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(ZITFERIN S S L CD, £7-. 20D (1988)
IS EIRIT 7R 0 o9 W T 72 258 DG
NBHY | WIEDHINIIT D Lk~ 5, AFRERZE
WTh, BHECIEEEIE L 0 LB OKIED )
ST, IENFRED L LIz, MlEROE L
WL 720 | BRI U CREEHE R 7208
STebDEFZZ HID,

HH 5 (2010) 1, 18 E2PEL L~ LOFPHNTIE,
FERERF 238 O 5 & TR OWINAE < 7o T
BRUDRIACI2 D 2 &R0, IEREM BT,
HIRETZRCND SRR O CERMINENZ L 725
Z &0, Bl & FEEOHRA A G IE D Z & TR
BN 5 Lib T D, AERO [1LHER)
Tl B A i L2au s 0-2-2 (X L L7 2-2-2 [X.
D Tl IR DI o Tz, LA,
2017 F-OMHED X 5 1 ZHAEEHH L2 EThy)
FEREHDZELS SPAD EDm S AV K 9 (k]
LD EFROUHEIIERT D Z & T, FEm S &
720 BURDKREL 2D LRI,

2016 HF- & 2017 AR 3R LT PRI DR
BEHHE DR MBI S 0 IR T e 2 e~
T 10%FEEERyD Lz, BERpRE b [RERITRL | D EkE
DIEELH HEL 72 D70 BB E D MEN 27>

90 1 gk A T5%
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70
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ig y = ~1E-07x2 + 0.0044x + 42. 876 °
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FRIFREINV D72 70D Z & D3 D, 2017 FEDBERE CIEH
FEE S HFEE 20 B ETo B IR L v
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FAL7Z2uD 73R ORIE 1 FIZR 5
X ThD,
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VB X OVHE BESERR OO 7= SO DFIEHAED Rk
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EEAFE K TR ONCE: N OME IS M AE T B & 22 3600 o0 3%

Bcitl cx pllficREN GE1IX) , f2E
YIRS IR OISR 1 ZED & LT, AL
HREDFEARIRELD 10% & D HIVTW DA, [FIFRD
AE (RMSE = 4.2) ZEE L T1EOELD H0R0
ARG T5%IZ B AR ET D &, Tk
BT sh ORI 21, 000k, /m? RSNz, £72, 3
IFEOEFERX O HIENE (420 kg 10a) DiEREEA
FPEESOOFIH Z LoD & s 21, 000 KL /w’ ZiEB %
LEFHFECEL GB2K) . Lo, BfE
ETDUNE L B A ERC T D T2 O D FoiE 7B
21, 000 B,/ M FRE L35 2 Bz, IHIT, 3R 3 A
D 9 BRI 19, 000 K7,/me LA E 21, 000 K7,/ md A0
ARX DG Z D & BEDPRIERL Th>T-DIE,
7 7806 HEE E COVEIR TGl L7z 2018 A0t
T IGORBREDNEE A ETHY . ZDOXDHFE
TR SPAD ElXEIROETE LK oTz, 1
Kb 2017) & e s e B V) AHFEERZ 20 HEOW
YIZIRDN 26°CLA EOERIER L7356, Tl
DI FEFMAR TR 72D 20k
D IR IS 2 1) L &R B 10 OB T
D LER Uiz, [RIUHARFED TLES CHE
BRI Z R LT Z LD, ERRH I IS ThUE
L. 1BAESEOREEIERALT O MWENR S D,

ZOREHI AW =2 Zhn LR (e
33 m) THIGLIZHOTHDZ En, (LA
IZBT DO B L E 2 bivh, £o, 56

(1990) 1%, D BRI E: - RIS
JAFEFTZ LMD, RO EIZ 27 - T3Sk
D BRI & > T R T 2 BN 8 D LRk
TWD, LIedo T, ARROMOHIBIZF51T D e
BUTHONWTUEL, fERDELTH D,

3 EEHMEDEMEHEA

SAEORA DS TLHSE OEF, IR KIETH
BUTOWTHR LT, #H#I3s, mtr 358 bk
fPzesits 2 kg 10a |2 L7-3A SRRSO ZE
13%< ., SPAD fEIEE < 272N, MifEDENNC LD
IS AR ESR A~ OB TR S e o7,

UM O, BEEFEOA S —2—L LT

DREITDH D0, TSGR RI IS £ 0 TS
LRNWEEZBNDHDT, 5%, FEIERHOEN:Z
BIMESEORSE s UIRE T DD DD, L7
MMND, WOTEERIMUEREIZ H7- 2 LR & T
IV E B RO T OITIARZE R ORI E LB 2
HIL (EkES, 1976) . ZORITHOWT HRE) WA
TH D,

Fel £ [UEs OHUIZEDR S 5135 28T AFHEREHTE M ERS LY
N A R T M T2
ES2 50| INE mY37eh  TRiE B K L HE
W E HBE HBE IR
FENEAAR R X (kg/10a) (X 100) (g) (%) (%) (%)
O 0-0[X 387 181 27.5 73.9 76. 3 59.7
0-2[X 107 110 101 93 101 111
2-0X. 106 110 102 97 100 109
2-2[X. 115 118 103 96 98 114
4-0[X 124 127 103 100 96 106
TTHCTHT 20164 Hk ns * ns ns ns
20174 * * * ns ns ns
20184F Kk ns *%k ns ns ns
= 0-0X 435 193 27.8 75.4 75.6 57.3
0-2X 107 112 102 98 98 107
2-0[X 109 112 102 101 96 107
1-1X 111 111 102 101 96 109
2-2X 116 117 103 101 91 111
I 20164 * ns ns ns ns *
20174 *k * ns ns ns ns
20184F * ns ns ns ns %

1) FIROACRISFEIR L EIE (HEERT20 ) CFEIR2 BIHOEEHARE CH 5, FEIRT 0-0 X
%100 & L, K4 OMIEARROLETH D, HOFRAFHD 4-0, 0212 DEOTHITHD
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AR & & 2 s 6 H 8 ARl 12k
VT DRERRORA R & HFHEIEE OV TR LT,
£, FIEOAR A O NCT 572010, Rz
Fhti L7z 3 WEOZNENORAEOMAA IS T
DUINEIE & ST — 4 O & Syt O R A 2
WU TGRS L. BB 213%) o RSB LTl
135 Tl W WOE SR TR EZE0 R S 4,
VBT LB 2 DILHEIRIE 2016 4F- & 2018 4F
VIPRIER, 2017 A3 M B7- VOB L5 60T
o, M NESTIR, ISR 5 80R1T 2017 47
DHTRDOBIL, Fiz, HIIZEIH ST 472 0K
ZHIN S DN 3 AR TV CHEEE 1 [H]
HE2EAEBRETHST,

Ok - B (1999) 1d, EEHEERK & U TEER
ToRrE LS TS D w472 0 B & OB R
L BEE)S 20, 000 Kz mf LA ChiuIFIEMiAIc & -
THEUEZ < . TREIEEL 72> TR HTREORT
X, OHBBIET D & TR 2D 2 LA L
TWD, ASROH HE 721355 ClIotx O L~
IHMERNZ & BEIER A > TR E 2 5 &
LT, FEBIBESNZ & CPREITZEL 22 VI
BNMELIEbDEEZ NS, —H, EHUNEST
VIREAERE L X DR ORI IR ST a3, TRiE
(B L TR T~ X 0 Ui oTe, ZAUIFGO
BN < . PR LT WIRIL T o 72
7o, TCICHIEO B2 LTl Y . FEIEMAIC
L0, LROFEFHEAENID G TE D LI TIE7R
Mol EBZ NI EDD, ZOXH7RIFETIL
FEAROMRFI I HEE T D NERH D,

DERIOFEUZOW IR - B (1977) 130H
FEHIER & AR ZIEOMBEZ RO TND, KD
(2001) | IFdEA OSCERN D TRIEZ EL T 5720120%

oA - R EK

WIS 2 s & LT REIDBRBE ORI L
HREERMILIRTOZFHBIR I TR ZEES L, LAY
BN NS SE LT, EdifwEk k)
CHERZAT ST & A, RIS IR X TRIEE DA
WAL LTS, AT, SERG & s
Sy SHROREAERIIZ X D TRIEA~OFBIRTRO & 53

0 CThHo7=0, DEREBERTHNC X 590 =9 HfH
F3H Y, FEHNES CIIEEELRO DI, gk
Oy A s b U R REAE S A I T H
0. ZORBAOFRBSENPREBEEL TS B
S, INEBTEFEICHEE LTS Z ek, FHIE
FEFNE TILHES OZRERSE b, FrCEERE LB
26D,

CKREHEEARITES D LB 2 HIOFIEON
FHEZIZUHE L, WL ODDEROMEL T 5
720, FEEFSTEIToTZ (52239 , EENFSHT
DFERMNSAERIEBIOM, Hof), R B e
LAREMAVR S IV, D (2001) |3AREINERED
HIMZAPONZKRERES AT 5 Z L 2dE L
TRY., ARBROFERE—E Uiz, FEEH ORIz
BILTIE 1 kg 10a OZEFFEH T, FEE1[RIHIX0.1%
FEERINL, 2 [BIEIEZRA~DODEE L, B3]
EULEBEATH T 0. 2%REDINN RIAEH
Too FEEROFEE T, FHIEPRDT OO 2 [BlOFEAS
MEOHATLIFIRAC, ZKEHEEHEOREDT-
DOIFHZOHI NS CT-FEE 2 [F1H O RO EEBE
THIENEETHD,

LI ORI 2 PR, (DEREEE, &bl
CKEAGHFLEDRIE) N, TR 1 [ H 2N
SR DLESAE]_ DT OOHEOETHY | 1 [HO
FEARIEHRE 20 HATE TR T2 ke 10a 2k
HE T 2 L EED 58 BT,

$522 & HWAEEE ZREAEGASR (%) & Ld SITHAApE ERR

AR 2@ (R*=0.704)

FRRO®@ (RP=0.677)

an B 28 %% ¥ A B 28 %% ¥

Gl 6.05 BIF 3.32
X1 FHIE T ON& (kg/10a) 0.13 X1 FEHE I ©ON& (kg/10a) 0. 05
X2 FEAE I ONE (kg/10a) 0.23 X2 FEAEI ON& (kg/10a) 0.19
X3 4 (&I —ZE%H) 0.31 X3 ¥t Chi/md 7.8X107°
X4 (X I—EH) 0.47 X4 BHE 5.6x107*
X6 H) (¥ I—EHK. 0.39 X5 4 (¥I—ZE%H) 0.45

HE=0, &m=1 X6 4 (XI—EHK 0. 70
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EZELINETEHIMIAMY Y EDBRRRIFRTOERE

Hon BEAE - AFS 5" - BRI R - R 2% - B X

Development of Super-forcing Cultivation Technology of Field Wasabi for Processing Raw
Materials that can Harvest Flower Stems

HipAkA Teruo, KIMURA Yasushi, TSURUYAMA Johshin,
Fusn Kouel and MYOUGATANI Norifumi

Abstract: Forcing cultivation technology for processing wasabi was developed to promote its cultivation in
wasabi production areas and secure new growers and meet the growing demand for domestic processing of
raw materials. In this cultivation method, seeds are sown from the end of May to the beginning of June in a
greenhouse covered with a high-performance light-shielding material, and the seedlings are grown by the
bottom water supply method. After planting in October and by maintaining the greenhouse warm from the
middle of December, flower stems are harvested in February, and petioles and rhizomes used as a raw
materials for processing are harvested in May. Using this cultivation method, the cultivation period is
shortened from 20 months to 12 months. In addition, this cultivation method can obtain a high gross profit
from a crop that grows from autumn to winter in a mountainous area. Furthermore, this cultivation method
does not need the specific location like high altitude fields under the forest, which are extremely difficult to

obtain, making it possible to start a new farm with wasabi cultivation.

Key Words: mountainous area, green house, shortening of cultivation period
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MH#EIVHE

1 FBRCH T HEMIC & HENRE & VEEiE/KE
IR URZRAV-E8EEE

1) 1B 2351+ ZHEY = & S K VEERA/KE

[+ Uiz ALV -EEE S BRBEEAN OB

U Dk A NEHIEEEIROMSL A BRI, *ﬁ
W L D LONEKMER 1 b LA OZFERUC
KBV T U7 ARSI 22T 2013 E Ik
AN (FEE 31 m) CAbFE [HLEZEE) ZX5uc
PRX T 233 L OSHHRIX N D 20D 2 14 FHV T uFm
PERA T T,

RERX AT ZI3HIH 3.6 mX BAT8 m 0D/ 7/
AL AT ATHFNZPO 7 4 NV AEJEHR L, S
EITEEE T0%DENME (PG XA ARy b, &
A VR EAE) 23ED, 10.5 em ARV ARy FTH
B LT v LA e~ ZAANERRIZ 50 em fEllE CrEhE
L. ZOE% T ZNKTEDE I L DED)
EATol, IBIT, ~UANOHIEAFEH L 5
2N A—%EFR L, B — 2N - BOR S,

%2 THEIEEOFRAER () LIy (F)
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BEKIRE LT CUF BBEXANT 2] &), )
SHBR N ZITIA 6 mX BAT 22 m O3 FN7 A
IZP0 7 4 VAEIEIRL, SNMIC 40%HE 8RS (Radin
K S5SNI AT v 7 AAEH) &
iR Lz U DA 2] s, ) o

AWHBEEAD BTk~ b @Eands « v —2A
— N 4m =, FERESH) 28E 20 RCE
mW Mo ZEE A GRS, SCHANT )
L7 GAF DEmEfaKENTR LIS LD, 5 3
X) , BFAAE KA P —ZaRE L, — BN
Frd o Lo HFKRE K LTS,

BHEME LT, 128 KTTAF v 7L LA,
128 = =Ry b, ke (odnds - =7 kv
VA, FDDLHIEERASH) & 128 o— =Ry
MZ 1 JEBEITFRAE LB OB LT 200 /O VLT E
TV REAR Y N (i TRy B B
St et L7z (B4 1K), BEHEEHLsL
%, PO BEERM N150) & v, 7ok,
RFRX AT ZATIET T AF w7 /IL b LA ORI EER
L7

AR DJE K S 7KFBH B B C B mis a7
WU, 8H 1 BICHRREL, BEERBAR: B H 14 A) I
Bt MLAZENEIHE LT, 1 K24 8K, 3L
L7z, BmHOMEEE LT, JEEiHKROREKRIOITK
oo 770 XA 7% 1 FLA47=0 10 gliE
MU, T H L2 iER 3k & [RIRR T &b
Xolitlr,

10 A 19 BIZHAEERE 800 ¥ a (WAlE 1. 5 m, KR
25 cm, 354 Z) THIH 6 mX BT 16 m D/ A 7N
U ARIZERE LT, BRI E, 1 X 18 #K, 3pUE L

%3 T % FAA =BG & JESTG AN T LTS
2L AU EOEBIE X
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L7~ 11 H 13 BIZPO 7 4L LZJBEL, 12 H 16
HXY 2 EgBEREZRG LT, HIRE LTERET
1.0 kg/a. 1BAPO.4 kg "a ZhEfA L7

BHEORHIERE, A~ ANORIRATET D & &
HIZ 8 A 22 HIZPRX T 2 USRI N7 ZAND
FHREZYV—ET T 7 ¢ TiRE Uiz, 70, B
ITHSEE THOWGILD 0% T & ABRX T ZAND
HARACEFREIE (PPFD) ZHIE LT-, SHIT,
TEHERF D U OAEE R O TN & 2 7 L
7

2) B ZFH 1T BHEYI - & BIELH S UEERAK
BMER UEAZRAVV-EHEEICK HIEEDLINE
TE 5iBRAHLE

8 AP CIIV Y EOIEENIT E A ERA L
WZ END, 2014 RIS & — PN CHRETREE 2 A
S /2B T T,

SHAHMSTHAETOXHAD 1 OHIZ, H5iaFEL
TOKFEBHFANC AR [BZEE | ARRREL . ROERERHRY
(2128 BV LA TR LT, Bl -1 12T
UToTe, 72712 L, T ANOHIEZSZZ T L2 X9
NI Y |, B —X T T AEERK LT,

06 mXBAT25 m D 31 77 2%, 10 A
6 HIZ1T X 184K, 3SECEiEL, 11 A7 HIZPO 7
A VIEEIEL, 12 H 25 H XY 2 Sy EZ BiG
L7z FHEE U CEFEETLO kg a, 1BIE0.4 kg a
ZhEf Uiz,

TERAIRFO T OAE | TERINEFS L OWHERFOAEF &
TR A A LT,

a4 X R LB BRIt A FEE L TR T



Hs BEE - AR

2 LR ZEB1T %74 EBIRAEEE DREE
1) shlfEitC BT SIEmEREKEN TR LiEZ ALV :
BHEH

B 1 TIL VLA VRN NS E DG
W HEBEGHRATE L2, VL LA S OBRICE
RIpFHEETDHZ L, RREGIROE 2D Z &
SIFMHCREN H -T2,

T ERER L, B R O i
JEBIL TN D72, - At & [RIRREEEEOssl A
ELEZ | BHESGEZTIICHIZD, YL A TD
WA FRRBIOLEM ORI 2 mRIT B - RS
WO BARTA N7 o AREHEL P4
: H—L B AR UA | web) IS T,
KREMIA T AHIEOBEHR & U TR DL
TW5 (B, 2017) o

LA WSS EMERET D UKD~ A ([HH 6 mX
AT 30 m, 1R 400 m) | ZESREE AR A IR L
PRI a2 L B T ki Lz (G 5
4, %6 X) . Lk (FK) ZEREECTTTAT
A Tl L K OEE | =T —F%
KIFZNT ZDINHEK L C—E DKL 2 #ERF LT,
20154E6 H1H, 6 H156 H, 7 H 1 HICEAFelE L
TOKRRBE EARCAE ERAAS) 2L, SRR
MR 128 ST T AF w7 /L b LA TR L C, JEm
FAENTIR IR L 0 EHE L, BEPORAEL 1 &
LA Y720 5 g OfIWERREL (Phi A7 mrr s
770 HEZ A7) ZASERBAIRAC N LA BICBd L, B
BT A e L7,

6 AFEREATIX9 A 14 RIZ, 7 AFRRERNIZ10 H 13 H
(TR, BOUARRE Lo, AT 1 51 8
R D9 EE LT,

JEFE T ANE 92 JE R TR O U R B iR
[N A TIRBNT, BREIREOINT (WD 7.2 m
X BYTZ 25 m, {58 400 m) |ZEFEREI R 2. N
SIS —T > GEEER 40%FREE) ZRIEL, =
WIZJEHEFEAK NI LEE S TFaxE L GF 7
X) , BN —ZiRE L, —EOKNE
MERFT 2 K O AGEKRZAA/K LTz, KBS CHgiE L 7=
U e (k2 (ERTEEE Gl SIVEBED) | &
2015455 A5 6 BITHNTT128 kL b LA ITHHE
L. Nk U7 2 B /K N T LB B T )
SH, WHEER L, [F—0REEOHRIZ, 128 kL
kLA XTI, BA EREKT 2 IR A3
7. BETORAR, BB TR X 0 iR E e

0 BRI R - R

B AL

T Ui,
B 1% BKR) D16 KEZ*IENZ, 9 A 18 HIZHK
mRERAE LT,

2) mLfEHI ST HTEE L INFE T = HiBlR Ak
DZERE

EEHCORER T, 6 A EHRRRFE T 128 stV
M A ZHCTEYEE 217V, 10 A FRICERT 5
Z LT 2 AD 3 HIZONTTTU Y EOMENUHET
T INLIEUBRI & & BUHIET TR & [RIKEDIN &)
bz, £ZT, B (& 400 mF2E) TIORER
DSEHCE D EIGE LT

F5 X EtsRBEDCEM R L7 U RN T 2

6 [ U S R LT BN T LS T

%7 B <N AN TERE LT RN T L

_UF
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40

35

30+

= LHEX/ T AR
— RN T 2SR

@) 25+
3:( — SRR
E 20 - NN b HR
----- 7" 530" WA M
15
10 -
RO I SN SIS SN SN SNSRI\ SN N
Q" 4 N o @ \Q‘ \,‘b' \b»‘ \,‘o' \%‘ %Q' q)%'
758 U EEHERRORIRR L OB O
(2013 4E-8 H 26 H~28 HDYEH))
20164E5 A6 H, 6 H1H, 6 A15H, 7H 1A, #w B

8 H 1 HicHsth A FIE L7 /A MR L, £
PO & PEERBIRAT 128 70/ M LA B IO 72
FENV MBI LT, 72720, 5 H 6 HRERFEXIE
HNLBEDVD o127, 128 7L b LA DI
L. 7H 1 BFERE 72 7K, SRR LT 7o ik
BRIX L VBRI LT, Btk U SRR OIS GBI i
LARUFITEL DA BEE, BEERLTL, BT
OREAEIE, 1 FLA Y720 5 g OFEWEIRE (54
A run 770 QXA ) AAEERRNZ b LA
IZHAT L, BRI A SRR Lz,

5 AR K06 HEREIE9 A 28 HIZ, 7 ARBREMSIE
10 A 26 Bz, 8 AEREMIT 11 A 6 HICHOER R
EHLT

UBREO AT 2 [0 7.2 mXB4730 m) 1280 T
6 H 1 HBLO 16 HFEfERIEL 10 H 11 HIZ, 7 HHERE
L 10 A 26 HiZ, 8 ARBMEMIL 11 A 4 RITEHEL
7o FAEEREEIL 880 KK “a (HANE 1.8 m, KKHI25 cm,
450 2) &L, FEABISEHE TR L,

1 X248k, 3R L L, ERNEII DA, £FHB
FOINTFRHI R X 12 BRAsidsads s Lz

AR RAEEO N 2R (355 370 m) o~ A ([
06 mXB4T20 m) (23T, UERETER L5 A
FERES. 6 H 1 BB LN 15 BRI 4 9 H 28 HIZ.
7 AFEREE A 10 A 26 BICEM L=, 3L,
800 £k “a (WAbR 1.5 m, #KH125 cm, 35&HHZ) & L.
SR I E TR S Ui, 1TIX 18 KR, 3EE L. fE
IR e A, ABBLOINTRENEL 12 ¥k
RIS L LT,

WTIDONT A 12 AR OIREZBIE L, ik
e 2 BRI AT o7

1 BRI ZH T HHEWIC & BN E K VEREG/KE
TR UEERVW-EHEEE
1) B H 1T BHEY & DB H & UEERAK
BHTR UEAZRAVV-EHEE S iBRBEIEAD
B

A HOXHRX AT A CIINRIR L Y 2~3Can< HE
B LD L, PR AT ADSIRIT, SRS 1
FEREEHERE LT (B8 X)) . FFATF w7 hLAD
BEHRIZRT L, ==y b, BB, 7
oL ROBFHIRI TR C TCIRS B L, AM&EDY 30°C
ZEAZ TH, R 2T CREERl & B o7 (58 X))
Z DEFORTARE ORI 26°CRIfE T T,

=TT BRI D & FERIEOUBRX N
ADEE b A BIOVELEHIT 30CRETH-T=D
WXL, KA ZAOER b LA OJELERIL 38 CA
Z DR Ch -T2 (F—H2AW) |

F7o. FERAO PPRD (X, BIHHEITOREER 70%D
PENEM DBHDOFEETL 394 pmol m?s, THDDITHS
L. WERX AT 2 TE101 umol m%s ' THY | $91,74
ICFAR->T= G118 .

F1E£ AERAERETHREEOLE: (umol m?s?)
MFEX N7 27 WS DI R Y (25N
101 394 1594

z T0%EEEM AR, 2Dy LA S EiEbte

v T0%ollEEp DT R

) 2013428 A 28 H 14 (X)) 1210 AylE
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HoE BERE - KRR 5 - 510 % B - B 2% - B fiC
F2 xR BRZEHFENTUY B LOVEYIOAEB IR TRE (B2 —N, 2013 4F)
H_’EAE‘ @%0) =z 7 r—'—»—é‘l N /\'Oj 2V
mom ‘ /UL%% P fﬁ _ TEAE 75)1& Ei
REE R L ER AR BEOL R
S WIRES BEEM (%) €3] (cm) (cm) (¢5'9) (cm) (cm)
TIARAFT Ik
Mo 90.3 ab 3.1 8.4 3.1 ab 4.6 a  21.3 9.5
VLA THT0% 3=y k 88.7 ab 3.1 8.0 3.1ab 4.2 ab  19.7 9.3
GRS
LERX AT ) [EALEE 95.8a 3.0 8.1 3.1 ab 4.3 ab  20.2 9.6
SV TET LR
ey I 84.3 ab 2.8 6.8 2.5 b 3.1 b 16.7 7.6
40% ML E BT TIAF Ik
GRS 2) by 63.3 b 3.5 9.4 3.8a 4.1 ab 19.0 9.0
Fani oI * n.s n.s * * n.s n.s

z 20134510 H 13 HFHE, 24 #kX3 K&
y 20134511 H 20 HFHE., 12 #kX3 K&
X EELS emPLEOEER T R LT
TR TSR LT
¥ BWKUECTHEEDY ns.  AEARL

Tukey DLELHIC LY . BB 707 7y MNEIX 5% KAECTHEZEDH Y

RBRX N 22T DX OE ORE=RIT, Wi

NOEEEM S 80 %Ll EThH-7- (F2 ) , ik
LBl EM CHRE S R b E -T2 T T AT v 7k
VR LAIZBNTHEVEE R TER S RIFCThoTe
9 X)) ., &1 PABROERL, 7V ETIL
Ry R0 o7 (2 K) .

RUER[X N7 2 DU IO K 6 IHEIRF ORREI L
1 kg ZHZ, IEHZ) -T2, R T R
FNH RO oTz (B3 K)o BIHUEI TRk
FEEAEBWIR 20 72H THEFEE 350 kg a THD
DITHKE L, AP~ 28 Tl S 8 7)2H T 600
~700 kg a &FEHIECREVIEIME DN, 72E5,
ZOVERICIIHERORAEITT E A E R BN -T2,

VIEDZ Lt T X DF K OVERE /K
R LIEZE WD Z & U EO BB E A HETH
528, TOBRAIESER L TNWDLTTAF v 7k
JVRUAPRIHTEDZ &, BECLIZHEIC L D ek
BESNFREE 725 Z LGN E Ip o T,

2) FEMIZH 1T HHEYIC & HERE S VRELEK
BNTR LEZRAVV-EREEIC K HTEELINE
TEHEBIRAGRE

TERARFDOI DR E S1E, 5 AR R S RE <

RUNT 3 A L 4 AREREX Th o728, 3 A & 4 A%

IO BEDTEIENFESD DL, AR08 -

9 X ERERFOR D%

FEINBr ==Ky b, TTAF 7/ R LA B,
IYVTEDL KRR Y b

7o B4R . 6 AL 7T ARRREXIFMBET-AEFEZRL
7oy, T AFBREXIIRERD < . ZD7h, R
EBFBEA TN (B4 R, WTHOREREE 2 A
WX DIEEDIHENAE Y, 3 ARTKT Lz (&
10 ) . 7 AR OMZRNGET, MmXICH, FHL
Dotz 3 A~6 ARBFEX O TIL, 5 HHEREX
IMBMERNZ B -T2, BERZTII o7, I
RDAERIL. WO SRR b -
7= (B4 ), REELOTHOR AR
BT, LA L, 320~400 kg, a & HUHIEITHEE
LRIEECTHHT-,

PLbDZ L, SFHHNZIT 6 A LRI RERES
5HZ LT, R DEN DR RN 5 Z &2
B SN 5T,
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H3 £ BRI EHTENTVYEOETBIOINEICKIETE (B2 —N, 2013 4F)

e #|OJi ik R BOL ik ” RRE mEinE’
W71 BHE (kg) (cm) (cm) (g) (kg/a)
TITAF Ik

IR 1.12 ab  80.2 38.6 844 ab 675
LA+ R= =K 1.18 ab 81.0 37.9 840 ab 672
70% & HF

(FHBRNT R) EAEsH 1.23a  80.5 40.5 891 a 713

2SIV
NN

40% B B TIAF Ik
(Rt AT ) LR LA

1.06 ab 77.1 37.4 740 ab 592

0.84 b 75.7 28.9 575 b 460

ST * n. s. n. s. * -
2014474 A 22 AR, 1 X 12 BEX3 8
7z BEHOELZNS em LLEOIERA T N LT
y 80044 “a CHE
% B%KMECHEZDY ns.  HEARL
Tukey DZELHIIZ LY, BB T NT 7y ML 5% KETHEED Y

B4 K FEFEHOEODTY EEOABT B L O TEENEIC MIETREE (o ¥ —N, 2014 4F)

RGO 7 IS0 T - IR
Y SRS S B BOE SR MME AUl
(3) (cm) (g) (cm) () (g) (kg/a)
3 H 3.0 be 13.3 b 685 57.0 31.2 410 328
4 A 2.7 c 13.6 b 814 63.5 38.2 504 403
5H 3.6 ab 16.4 a 710 59. 8 33.2 404 323
6 A 3.8 a 9.7 c 687 61.3 35.2 419 335
7 H 3.6 ab 9.0 c 786 61.3 39.1 494 395
Sy BRI HT Hok sk n. s. n. s. n. s. n. s. -

z 1=36, 20144FE10 A6 A/EHE vy 20154F4 A 30 HUHE, 12KEX3 8 x 8004k a
k% 1% KHETHEADY ns. AL
Tukey DZEHIHNZ LD, BB T V7 7y M 1%KUECTHEZED Y

50
a

40 A
3 a 83 H
£ 30 a a moH
@

20 1
ﬁ

b
10 A

3HEEM 4 A#RE 5 ARFE 6 AfFME 7 M

510 72 DRFFEN U EERINEI I T TR (B Z—N, 2014 4F)
Tukey DZEIHIAZ L BB T IV T 7y MEITIE 5% KIETHEZED Y
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P BERE - R o - BB R - R R - BT X

2 LR C 81T 5 DY ERBRAGEEDSEATE H5 & URRICIT 2 ZHIE R O (2015 4F)

1) FRILRE < &1 SIEERKEN TR LiEZ ALV . ik i e -
HAZS AR IX
BEHEE (%) (cm)
UBERETIE6 A 1 B kU6 A 16 AFFEIV- T 64 1 F #RFE 88.9 a 9.1 ¢
ROBREFRTh-7 (55 &) o 7H 1 AFFREOmE 6HISAMERE  97.2 a 1.5 b
FEIND LY ARITED o7, FEFEDSEOE EERE 7H 10 76.4 b 15.4 a
RFDAEBMEN DA o7, SN ok ok

F7o, HSOAT AT, EmERAREN TR LB (L
FIX) 1280, 1HFT 0% DR TH 72D L,
TEA T (BRUFX) TR 3,74 DMRSE LT (6 )

107 o /I N 155 e S N =12 =31 5 = ¢ Z P B
OVESHRAARHEN T LiEE TV - BB B O E 3
AES T,

6 AFERETO H 14 B, 7 AFEREZ 10 H 13 AFRE

B 1F] @FR) X9 SAERE

R IS TR A T~ T

%k 1%KHECHREZEDY

Tukey DZELHIIZ LY, T2 BT L7 73y ML 5% KHET
HiEbo

H6 £ HVATRIRTDEHEEOMLER
(2015 4F)

2) L &1 HIEZEDIGE T E DEBIRRGRE

e
e B IX Ei E/E f
U515 5 H 6 BIRREAD 7 H 1 BERHEX O 2
RO DA TS BAFCIRIT K D337 L 89. 6
ST, BEEEOENS A 1 HRFREXITR005Y e P 26.4
FACEIGER DTz GBT R) o Fo. 'Ry ISR BT ok
RO E SIC LB ORI BV T, T A——
U BROIEZEINEL, BVRy hORKE Z&2[/hT, 94 18 Al

6 H 1 HEERE, 6 A 15 HIFRX & bR TH -T2 G
11 X)) . 7H1B#BRE, 8 H 1 AFRHERKIL. Zhbk
NELL Dot

G IR T BT
H3k  19KUECHITED Y

BT &R FEHE LRy FORE SHEMRFOR OEFI KT TR

U AR, 2016 4F)

OB X AETESR RARER BEBK
T B (#0) (cm) (H)
5H6H 128 3.3 b 11.7 a 145
64 1H 128 3.7 ab 13.3 a 120

72 3.8 ab 13.2 a
128 3.4 b 12.3 a
6H15Ei 72 3.8 ab 13.6 a 105
7H1H 128 4.2 a 11.0 a 118
SH1H 128 3.3 b 4.7 b 96
72 3.3 b 6.3 b
TR * %k sk

5, 6 AFEMX9 A28 H, 7 AFRFIL 10 A 26 H, 8 AKX 11 A 6 HIZHIH/R 16 BEZ TR

*k 0 1%KEECHEEDY kW KETHEZREDY

Tukey DZEHFAZ LY, BB T VT 7y ML 5% /K ECHEZEDHY
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N BEEIOEEINEL, 5 H 6 HiERE 6 H 1 BiEfER
L6 H 15 BIFfEX & HRIFEDINE Th -T2 (GF 12
X) . 7 H 1 BRI, Zhb X007 Elaicsd
277,

ERZOEFTORRIT, mEEE S 2 HETIES5 H
~6 HEEREXS 7 H~8 HEFRX LN (F—
&%%) wfﬂ%ZHU%:étEEZ%E I
IRELZ (27207 (B8 %, H9 ) .

I, FEHEH] & BB OXSD & HIX A LT,
TR & VO BER OSSR AR5 &0 N 2
DI TITENVBITA BRSO DIV, Ei
PISNDOEOAR, U REIOIEZEINE:, U EEEFs JON &
RIDIHERFDAER - I A B/ 2208 <, 2ZH/EH
HERD BN o7 10, 11, 12, 13, 143

P boz Linn, Lz 6 H 16 AL
(ZHEFET D 2 & TR B I C & DR PR S L.

UF. Mjlk%gﬁmﬁﬁ$mgi UL RRRE L. ZOBNITEERO SN 128 /L h LA D
WIHIRTFFEThH -7 (B8 £, 559 H) | ERPNEZNCTHD Z EDBHLNN 25T,
@Eﬂgi N BT 515~651 kg, /a & U471
L7228 U BETIHE. BISFEE L9 N 2
DUEFEE L7 o7,
60 r
50 | . ! 04
E a0t ) m3A
£ 5t m 2
g be )
% 20 c C
i
10
. [
T2% 128%% T29% 1287% 1284% 4 T2% 1284%
6H 1 B %5 6H 15H #&FE TH1H #&F 8H1H #EFE

F1l X FERER LRy hOKRE ISRTYESEEERIEIC KT 52 (U R, 2016 47)
¥ Tukey DEEHIRZ L W B/ BT VT 7%y MNEITIT 5% K HECHEZED Y

60 r
50 a a
= ab a
N 40 F o o4 H
& o3 A
@30 b m o
j@ 20
10
0
1289 729 1285% ‘ 729 1285 1285%
5/ 6 H {5 64 1 B #EHE 6150 $EfE 710 4%

H12 X ORI LRy FORE ENRNUY ESEINEIZ KT (N 2. 2016 4F)
T Tukey OLEHIZC LW B DTN T 7y MEIZIT 5% KUECHEZED Y
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Hoe BREE - AKT 0 - 10 R - BIE R - B AL
H8 & FRRERHE BLORE SHAER - YBT3 (U=, 2016 4F)

OB X FRE L MR ey st
B v (g/¥%) (cm) (A) (kg/a)
6H1H 72 505.5 52.2 28.3 ab 313

128 515.5 53.1 23.9 ab 303

6115 H 72 512.0 54.3 24.8 ab 289
128 538.6 53.0 36.2 a 325

TH1H 128 374. 5 51.6 23.0 b 222
8H1H 72 4006. 6 56. 7 27.3 ab 242
128 325.0 50.0 23.1 ab 190

BT n. s. n. s. * n. s.

z R0 DOSOYFENREE LT, mftfsT (880 #F/a)
* BUKMECHEAED Y, ns.  HEAEL
Tukey DZEIHENZ LY B2 DT VT 73y ML 5% KUECTHEZED Y

B9 £ RN L YL ORE SHVEF - IEITKITI R VR, 2016 4F)

OB IX PREE L R e
R s (g/¥%) (cm) (AK) (kg/a)
5H6H 128 1002. 4 65.5 40. 8 624
6H1H 72 932. 1 67.1 33.3 577

128 961. 1 66. 0 35.2 606
6H 150 72 831.4 67.1 32.1 515
128 899. 8 63.9 32.1 519
TH1H 128 1082. 7 67.9 39.6 651
TR AT n. s. n. s. n. s. n.s.
Z W0 OSOVRENLE LT, MR 800Kk )
ns. : HEAEL

10 & B LEELORE SPHOERICMETE  F11 K FEEELORE SOMERIE

(U B2, 2016 4F) R E T8 (U R, 2016 4F)
OB X ETER RKERE ® OB KX Vg
R B (€59) (cm) BEY ek (ke/a)
128 3.7 a 13.3 a 128 34.3 a
6H1H 6H1H
72 3.8 a 13.2 a 72 38.5 a
128 42.3 a
128 3.4 a 12.3 a 6 H15H
6 J15H 79 3.8 a 13.6 a 72 4.0 a
128 0.9 b
8H1H
SA1H 128 .3 b 4.7 b 7o L3 b
72 3.3 b 6.3 b P —
FFREA * * % BT A% s
SYEROTAT BV n. s. n. s. A2 H AR . s.
A HAEH n. s. n. s. sk L 1WAKETHEFEDY ns  AEFEEL

LS, + 5 E 1GATECRTEEDY 15 AEEAEL e R BRI
Tukey ODZTEBT - D 57257 L7 73 NENZIE 5% A TS LAMECHEED Y
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H12 & RREH S BAORE SOEFIE
(ZSI TR (N, 2016 4F)

S Y
A L (kg/ a)
64 1M 128 36.5

72 47. 8

128 41. 2

6 H15H 7o A7 6
FEFE n. s.

AN Gax T % %
2 HAEH n. s.

* DY KECHEADYD ns  HEAEL

W13 F R L Lo RE SBVAET - RIS
FAFEE (U2, 2016 4F)

R B X MR O EWNE R
R Bk (g/#) (cm) (&N (kg/a)
6H1H 72 505.5 52.2 28.3 313

128 515.5 53.1 23.9 303
6H15H 72 512.0 54. 3 24. 8 289
128 538.6 53.0 36. 2 325
SH1H 72 406. 6 56. 7 27.3 242
128 325.0 50.0 23.1 190
FEFE ) n. s. n.s. n. s. n.s.
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1 FeE 1 n. s. n. s. n.s. n. s.
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Control Measures for Green and Blue Molds in the Citrus Cultivar ‘Setom?’

MURAMOTO Kazuyuki, SERA Tomoka and KANETSUNE Yasuhiko

Abstract: The citrus cultivar ‘Setomi’ has to be stored for a longer period than Citrus unshu; hence, the
measures to prevent fruit rot are important. Fruit rot in ‘Setomi’ increases after late April, and many fruits
are affected by Penicillium digitatum and P. italicum in the early phases of storage in some storage houses.
The conidia of green and blue molds are released in the field in the mid September, and the release peaks
during the mid and late October. It is important to clear thinning fruits left on the field to decrease the density
of conidia. A high correlation was observed between the density of conidia in the storage container and fruit
rot during storage. The best way to sterilize containers is to soak them in calcium hypochlorite solution for a
brief period and subsequently rinse with water. The rot caused by P. digitatum and P. italicum occurred on
fruits that were surface sterilized, and both fungi were detected from the skin of surface-sterilized fruits. These
results indicated that fruit rot was associated with the presence of conidia, which exist in small scars or hollows
on citrus skin surfaces. Furthermore, we observed that the application of fruit wax had an effect on

suppressing fruit rot induced by scars during shipping.

Key Words: thinning fruit, spore release, sterilizing material
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O ORRET R AT - Tk HE
Studies on the Mechanism of Sunscald Occurrence and its Mitigation in Citrus Fruit
KANETSUNE Yasuhiko, SERA Tomoka and NISHIOKA Mari

Abstract: There is growing concern that damages such as sunscald on citrus fruit can be exacerbated by
increased global warming. To decrease the intensity and the frequency of occurrence of such damages, the
mechanism of sunscald formation in citrus fruit was investigated. The following observations were made.
Firstly, the fruit surface temperature and transpiration rate of sunscalded fruit were higher than those of
normal fruit. Secondly, upon heating the fruit surface by electrical wires, the intensity of sunscald occurrence
increased with fruit maturation; sunscald happened when the fruit surface was heated to 45 °C for more than
1 hin August, and to 40 °C for more than 3 h, or to 45 °C for more than 1 h in September. In addition, sunscald
occurred at a high level on the citrus cultivar, ‘Setomi,” when its leaf water potential was maintained between
-0.7 MPa and -0.9 MPa during late July to the middle of September. On the contrary, the sugar content and
coloration of the fruit improved when the tree was kept hydrated (-0.5 MPa to -0.7 MPa) from late July to the
middle of September and dried (-0.7 MPa to -0.9 MPa) from the middle of September to November. Mitigation
measures were also investigated, and it was found that fruit sprayed with calcium carbonate had less
sunscald, and the effective timing of the chemical's application was late July and the middle of August. The
white stain of calcium carbonate on the fruit is removable by washing and brushing in the packinghouse lines.
Also, the use of tetoron bags on fruits proved to be an effective mitigation measure, and offered the highest
rate of protection from sunscald. In addition, attaching cloth masking tapes on the fruit was also effective for

the prevention of sunscald and it did not leave any adhesive on the fruit’s surface.

Key Words: calcium carbonate, stoma, transpiration, leaf water potential
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Examination of a Labor-Saving Management Technology During Yamaguchi-Type Grazing

- Measures to Reduce Stress Caused by Summer heat by Dressing Cattles with Clothes -

SUZUNAGA Shinji, FURUSAWA Takeshi, NARUSHIGE Natsumi and TONE Mizuyo

Abstract: Grazing cattle are exposed to heat stress owing to strong summer sunlight. To investigate the heat

stress-mitigating effect of cattle clothes, cattle were covered in cattle clothes in summer and the effect was

judged based on changes in body temperature. The shading material is durable and can be used continuously

for about 3 weeks. Therefore, the basic use is for short periods, of less than 3 weeks. Short-term use until

suitable shade facility is installed is considered appropriate.

Key Words: grazing, cattle clothing, heat measure
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