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FSAF—DEERENGNIEEFEEBLT, B4+
KTHED IBIIHFRLA. EILES L URBERICIER
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Ground vwheat 1g

Add 200 ml or 20 ml of extract solution (0.5% NaCl and 0.02% CaCl,),respectively

Homogenized for 3 min

Crude extract of o -amylase

Filtered solutions

Read the absorbance (at 620 nm)

Calculation of o-amylase activity

Filtered through filter paper

Pre-incubated at 50°C for 5 min

Mixed for 5 min

Dispensed 3 ml of crude extract into test tubes

Added 1 ml of substrate suspension
(1 Tablet of blue starch in 4.5 ml of 0.1 M phosphate buffer pH 5.0)

Incubated at 50°C for 30 min with occasional mixing

Added 1 ml of stopping reagent (0.5 M NaOH)

Ln (Abs620 /lg of wheat sample /30min)

I—1 Assay scheme of « -amylase activity in wheat grain using blue starch as substrate.
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Sampler

Flow Rate (ml/min)
Sample Washer 1.20 Water
Waste 0.16 Enzyme Extract
0.05 Air
Waste Dialyzer 40°C 5T I 0.16 Buffer
| 10min | I 0.10 Enzyme Extract
Type-H 0.10 Substrate
Waste [12inches 0.05 Air
l 0.60 Stopping Reagent
0.23 Flow-cell Sipper

Spectrophotometer

I—2 Flow diagram of auto analyzer (Bran-Luebbe Type-1I) for measuring « -amy-

lase activity using substrate of blocked p-nitrophenyl maltoheptaoside.

Ground wheat 0.2g

Add 0.8 ml of extract solution (0.05 M Tris buffer pH 7.5)
Mized for 5 min

Centrifuged

Crude extract of «-amylase

Heat treatment (70°C for 15 min) to inactivate G -amylase

Centrifuged

Polyacrylamide slab gel

Detection of «-amylase
Soaked in 0.3% soluble starch solution for 30min

Washed by water

Stained by 0.2% iodine and 2.0% potassium iodide solution

Zymograph

Polyacrylamide slab iso-electric focusing including Ampholine(pH 3.5-9.5)

I—3 Assay scheme of « ~amylase isozymes of wheat grain by iso-electric focusing.
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ERER, ThENDa-TI5—PEETHEL:.

Embryo

B2H E7I/NERERERS
1. sz
1989~19914E (YNHELER) 12BN B KBS TIUH -

Endosperm

BRI N/F R 3 LFF, 7005 (19894F © 59555, 1990 B I—4 Transection of wheat grain.
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1. RERES, ABEXR, HHSE

1988~ 19954 |2 b B T o B EERBS (LT, 3
ek LEgy. EBBE), dbdmETBRERES (UT,
FEREEE L RE. FEET), dhipE R RN (D
T, dbREH LT, AT CBWT, BREFME
OELLHIENECTHE (FR7aLF, s IAL
¥, &2, 46371354, Lancer, Satanta) % HEEL7C.
2. BUBHRHL

W O 2 BRI A S 4 BB, BXT 3 HEMR
SRR L, —SETEKGOBEICH L. Bids
Bi%, BRERL, MEFHE, «-T7T3I7-YEHE T3
OfE%s EOFESTICHEA L.

£38 EBRERBLUEE

S —oNa-7 35— EEEREEROLERE

AW THVEZ2D o -7 37— EEEHNEEIC?
WT, FOBMER<LE, TV—AY—FEIFEE
ELRELEEETERETABIC «-TIF—EEEHS
&, BHT2BEYHETAHET, BRORERE
WM EBMEE L AVveN TS, KEOHMT
L LT, RIGEREIC80S &RV oORERICHE LA
b, EEERERETERT A O —SWERET TOR
AT TH B, TWEEORLR ZMFEER TEILE
HHEHERETHS.

CeralphaiE i3+ V) THEFHER (Blocked p-ni. trophenyl
maltoheptaoside) #FHZ L L7-HEET, A—A 7Y
7 OMegazymett 7 HBIEF v FAHR SN TS, C
DFHETRINT— AN TOEE L EHEF a-T I T
— X2t o THBEND L, p-nitrophenol & HEHE L ZE B
FAELDTHE., TV—AF—FELARIDEHAHT
S ESHTEETH S, T2, BREM (Unit) FRD

TheTHD. FEGEEFKERTHE D, T— 17
FIAF—IC X D ABFH~OBERAFTETDH 5.
BTNV —RA Y —FFED o -7 3 7 —LiEH (In Abs
620) I2oWT, TIoELnMEMEEELAER (K
I—5), Fh27asFCHHEHEET r =—0909** (n
=46), A0 ) I LAFTIEr =—0919"* (n=34) DF
WEOHBEFRD 6. i, MHEOSMB X UEE
EXIIIELNE-oTHY, GEREIEFEOLON Lo
7=.

K52, TNV—AY—FEOHEREOEREL T RE

1200
A @ : Chihokukomugi
1 y = 1285¢ 0507
r = -0.909"(n=46)
900 § <)

Oeo O : Horoshirikomugi
v = 1197¢0-551x

r = -0.919"(n=34)

600

300 [

Maximum viscosity (B.U.)

0

0 1 2 3 4 5 6
a-Amylase activity (In Abs620)
T—5 Relationships between « -amylase activity of ground
wheat measured by blue starch method and maximum
viscosity of flour in Chihokukomugi and Horoshiri-

komugi. **: Significant at 1% level.

® vy = 1710e70-8371x
r=-0.906*(n=80)

600 f

300

Maximm viscosity (B.U.)

0 2 4 6
a-Amylase activity (In Abs620)
measured by improved method

EI—6 Relationship between o -amylase activity of ground
wheat measured by improved blue starch method
(incubation of 55°C, 5min.) and maximum viscosity
of flour. **: Significant at 1% level.
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a-7 37— ¥{EE2.0L LT iﬂ;&? I HNEOEBRIES
HY, 30U ETIHZIZERT 30/ hFLENIND,

Kz, CeralphaiEiZ DT, o -7 I T — ¥iERBED
Eﬁbﬂ:%ﬁa?ﬂ“tf’ Faret— b7 F 54 H—THlllE
ENTa-T I F—EEHLEOHEBTIEr =0975* (n
=80) &<, i y=x LIFIEF-BTAHMEEIES
N7z (B0I—-7). 2OLHIEF - TFIA4HF—13F
ST RERFEDUEBIHRONIZ EHS, FHHIC
RETRE LRSI, SR 1BBY- ) 50E0
Eg=1 Q@J*«EA ENTREL o7z,

KIZ, A= " T FIAF—ICEVBPELa-T 3T
—m—&w TE & OB EME LR, ﬁﬁﬁuﬁ%ﬁ
iFr=—0906**tEho/: (HI—8). RIERE=IC
W, FARZILFLFRDVYILFTARE “ﬁw
ZEROON Lol a-TIT—EER,ISLTITME
rHETAEFERIE, N7 I 0E=—0925 ne-7 35
—ElEM®) +1095TH -7, ZoRH»5, 7 I 2{E300
BUIHET 2 o -7 3 5 —LiEHEIZ290mU/gTdH - 7=
(RO—-2). LadoT, KEHPZELELT, o-7
37— EEHEE200mU/ gl ETIRIET 3 u/lhEnfit

K,
5.
HHFsE

RI—-1

5935

400mU/glD ETIHITIZFR 7 I o/ vF Ll s h

TRESIN/ =P T FSFAF—12L B o-T

a -amylase activity of ground wheat estimated from
regression” at each maximum viscosity. « -Amy-
lase activity is measured by improved blue starch
method (incubation at 55°C, 5min).

Maximum viscosity a-Amylase activity
(B.U.) (In Abs620)
600 1.64
500 1.93
400 228
300 2.73
200 3.37
100 446

y =1710e-0%n

1200
g y = 0.99% + 8.9 o
& 1000 £ r=0.975"(n=80)
=
D
2 s00 b
g
@
= 600 F @
= e
\2 ®
:E‘ 400 B ® ®
&
8 200
Ll
3
'é.‘ 0 2 a 8 8 A
. 0 200 400 600 800 1000 1200
3

MI—7

a-Anylase activity(ml/g) measured by
the auto analyzer

Relationship between « ~amylase activity measured
by hand and the auto analyzer using Ceralpha method.
**: Significant at 1% level.

S = DN W e [ 2 B e -3 oo
] L]

Ln of maximum viscosity (B.U.)

o~

= -0.925x + 10.95

-0.906™ (n=340)

o
NS

5

7

8 9 10

Ln of a-amylase activity(mU/g)

BT —8 Relationship between « -amylase activity of ground wheat and maximum viscosity.
O : Chihokukomugi, @ : Hor osirikomugi, A : other lines and varieties. ** -

Significant at 1% level.
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3T —BESHEEE, RBEHRODERNIEDZDHD
B 6T, EERBTOMEERIZLHERTRETHS.
Thbb, THANEEHRIIBCT, M7y 7B
EDo-T I 7 —YEETHEHRRICMETZ LI
D, E7IulErEILEHEL, 50 TAL0T
H5, ZOHE, HEFREILBEINRTOECEEZTDH
BA5, THUIDWTLFEEFEMIZT I OfE L DL
EWHESELN TV S,

BB, a-TIT—HEECBTLTV-RAF—F
& Ceralphaiz DA 2 et LR, WEOSHIXT
W= Ry —FEOERD 5 U ETRE (LB LN D ER
AEHON (MI—-9). 2T, ABE5DELS
FRIHTT, BEEFIC L YV HEBEERE LRER, 7
V=R &= FEDOFEES KMIZBV T r =0.859"D
SViIEAE S, EFERIE y =0.0705e = TR E NI,
TN — Ay —FEDFES L ETH r =0962**DEw
HEAEL R, EFERITy =0.0183"™ TR N7z, C
OEIERICEY, TV—AF—FETHEESNZa-T
35— VEE (BeE) l3Ceralphalkilii A& 2, Unit
FERAWEEL o7z (ROD—3).

#£I—2 a«-Amylase activity of ground wheat estimated from

regression® at each maximum viscosity.  «-amy-
lase activity is measured by Ceralpha method.

KT, +— T FHFIAF—FEPREL L-RIE
OHEILE-oTa-T3IT—YiFHEEHMELLD, Th
DB —Ay —FHEICEDHEL, TN —R 5 —
FHEOWEZRIZOVWTY, RELEMSZRITL O
12, I —9FoRIcL hUnitiZRE L THRRL.

#21E BHEICETIETINEORERE
Foky 2 AXOIMET7 2 0fE (B.U.) 08T,
19894F 12877, 1990413825 &A= 7z LT, 1991
ETA65E B o7 (FT —10). F72, KT I 0/hED%E
A 19894 00.3%, 1990 M1.4% & HE LT, 1991
F1339.0% EFEFICEVEIEGER L. 191D
DOFEEZIIHF, N, ZHIZI0%BLUT LEp 27201
LT, MBAEIE30%BIEE, THEA60%LL L E (, ERM
FHE CERERBFAE &) s EFRD R,
KT, &7 I O EORERRE RS &G L OBEE
e L7, Thbb, 1989~1914ENEMTT (FRIR)
LA (IR) 0BRGN, OIEICHS/I AT A
F~TFTEHOREEGZRE L. ZO#FRE (FI1—-4),
LB T 2 OAEOREDTRD 5117219914 131989

%£1—3 ao-Amylase activity of Ceralpha method estimated
from regression” at each « -amylase activity of blue
starch method.

Maximum viscosity a-Amylase activity Blue starch method Ceralpha method

(B.U.) mU/g) (In Abs620) (mU/g)
600 137 5 981
500 167 4 579
400 213 3 342
300 290 2 202
200 450 1 119
100 953

*:Iny =—0.925In x+10.95

* 1y = 0.0705e

ot
o

a-Amylase activity (Unit)
measured by Ceralpha method

O = DLW R O] W
(]

0 1 2

y = 0.0705¢" "'

y = 0.0188¢" % @
r=0. 962"

4 5 6 7 8

a-Amylase activity (In Abs620) measured
by blue starch method

I—9 Relationship between « -amylase activity of ground wheat measured by blue starch

method and Ceralpha method.

N =337. **:Significat at 1% level.
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Classification of maximum viscosity
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I—10 Frequency and mean values of maximum viscosity of wheat flour in Holkido from

1989 to 1991.

~ L:under 300B.U., M : 300~600B.U., and H : over 600B.U.

#F I —4 Weather condition at Iwamizawa in Sorachi district
and Obihiro in Tokachi district from 1st July to 20th
July in 1989, 1990 and 1991.

£, 1990 LB L TRERME, BRBEEISR
BEREIIZ o7z FRIC, BT I0hEDFE{HBELE
191D FBLFIZBVTIE, KBEBZWTH o 72,

District 1989 1990 1991 " ey Sy
: Mean emperature (O) S 012, 19914EHBET DI AT TR IR L 72
Sorachi 22.1 21.0 19.6 HBE2HCT, RB LG 7IELOBGEEBRE L.
Tokachi 204 — 191-12 T 17.9 ZOMEE (I —11), 2E04@Eme LT 3 oEi
unshine hour (hr _ - . . .
Sorachi 128 138 ) FIEFRHAPBEVIZEET L vz, $/2, TH208 LA
Tokachi 69 80 54 WCHRBEAIGE L R0 7 I u IR NS » o 7275,
Sorach gy reCPatonmm ZOBROBBTRBMIIC BT LET 3 0 AEORE
Tokachi 11 66 169 WEFROLNL., TOBOREEHFETAR~TEIC
60 2
s 50 e
= 40 20 &
= 30 s
e 2
220 15 =
8 -~
= 10 §
0 10 =
1-Jul  6-Jul t1-Jul 16-Jul 21-Jul 26-Jul 31-Jul
Date
~ 900
p=
=
2600
2
]
"2 300
=]
k|
§ 0 a a
= 1-Jul 6-Jul  11-Jul  16-Jul 21-Jul 26-Jul 31-Jul
Date

HI-—-11

Weather conditions and changes of maximum viscosity of flour sampled at matur-

ing stage (O) and combine harvest stage (@) in individual 25 fields of Memuro-

cho at 1991.

Bar : precipitation, line : mean temperature.
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LR ICERAS L, FHRERD E~PaICI5CH R LR
mTHER LTV,

WA E TR T I 0 EORESBOLN/ I L
5, HAMIATORMOAERHLT I nEL OMRER
St/ 2L, BKBRERSHLRNI ERL, A
HOLEE | BRI MR B 2R (BT -5),
73 ufE L ARG Er =—0633"* (n=114) O
BWEOHBESELN, FATEREL I r =0367",
A BBESR & r =0.355" D IEDARBPRD b1z, TR
bbb, BAMUEORREESIKER, #R, FREHT
BEEA DT I D EHET T 5 EAI RO 5.

INET, EEO/NE SR B T RIRAHER
ENTVBDI, «-73IT—HEFEHRLIZIL, L

Do TET ITAEDRELPLRVEZZON TS,
—%, FECBCTIIRAIRORRIC L Y BT
TREFL, B7 30T 3EAIFED ST NS0,
LA L, KFEE,PSIEEICBVTORAMTET I 0
INEREETAIEFHELP LR o, TD K ITHER
HTET S u/hEFFELLILICE, ﬁ“%mﬁﬁﬁ

WEENTWAF KR Y aLFOGEHFE bREL
WhEELILNS, T, BRAMTET D/J\??b‘%
L0 BTFERTE o2 b, THFED
KEBEEGIFFELTVD

mﬂ%@T;nﬁ#mﬁ%%wﬁﬂ% %@?m%ﬁ
EERBTLEREETIAEFANRDOLN/S.EIT,

R 7 X o {EAS B EURE (500B.U. L;L_I:) z
W, FOHOT I DEOER L AREHLOBRER
SHLZEE (EDI—6), 7TINHELETHRBLEIFESR

L FDERIZET A% 13
b S o oY, RS E r =—0.517"F
HHERRERR] & (2 r =0.364* O AB P EED b L,
RSV VEET IOERETT52EEY

THEEARR
32),

4
N

(n=
A %
Rl
RI, HELEMGLTI0@ELOMR
b, 1990FE0+FE, L,
DEFFTHEIEN KoV T, #EEEMAFLT ID
BroMBErmst L (FEI—-7). %, Yk &
Ny LAOEHEREIZDOWTIE, —HOFXR, H7 THE
HERD HALTZAT, ajﬁﬂﬁf‘ﬁﬁﬁti}%%ﬂf‘ﬁ“of‘ L
L, EEBEECOVTIE, BHERESCHEIIRET

3

HRE LT,
19915 0+F%, L, 2240

RS

#£I—5 R value of regression hetween maximum viscosity
at maturity and weather conditions at 10 days befor
maturity in 114 samples at 1991.

Item r
Mean temperature (C) 0.367**
Accumulated rainfall index* —0.633**
Mean sunshine (hour/day) 0.355"*

*

: Expressed by natural logarism.
** : Significant at 1% level.

I —6 R value of regression between maximum viscosity
at combine harvest stage and weather conditions
from maturity to harvest in 32 samples at 1991.

Item r
Mean temperature (C) —0.018
Accumulated rainfall index* —0.517**
Mean sunshine (hour/day) 0.364**

* : Expressed by natural logarism.

** : Significant at 1% level.

#1T—7 Relationships between maximum viscosity and cultivation methods (chemical fertilizer application and date of sowing,

date of maturity and date of harvest) in 1990 and 1991.

1. Chemical fertilizer application
ltem 1990 1991
Tokachi Kamikawa Tokachi Kamikawa Sorachi
Number of sample 37 29 110 24 35
Basal application nitrogen 0.252* —0.304 —0.087 —0.089 —0.094
Basal application phosphate 0.128 0.164 —0.196" 0.069 0.392*
Basal application potassium —0.020 0.142 0.065 0.128 —0.227
Top-dressing nitrogen 0.032 0.378* 0.106 —0.091 0.294
Total nitrogen™*** 0.162 0.309 0.061 —0.132 0.233
2. Date of sowing, maturity and harvest
Item 1990 1991 ‘
Tokachi Kamikawa Tokachi Kamikawa Sorachi
Number of sample 87 29 110 24 35
Date of sowing —0.208 —0.129 0.212* —0.336 —0.516**
Date of maturity —0.320% 0.025 —0.208* —0.270
Date of harvest —0.318** 0.261 —0.439** —0.687** —(0.586**

R

Significant at 5% and 1% level, respectively.
. B'lsal nitrogen ~+top dressing nitrogen.

* k k.
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Maturity
~ -
85 ~¥___ _ -7, ———pattern 3
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' .8 / P
P e e attern 1

Tine

I—12 Three pattrens of « ~amylase activity changes near
maturity.
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Wather conditions (mean temperature : line, precipitation : bar) and changes in

ear moisture content (O), « -amylase activity (B) and amylograph viscosity (&)
of Kitakei-1354, Chihokukomugi and Lancer at the Central Agricultural Experi-
ment Station in 1993. The number at top of graph shows germination percent-

age (). ¥Indicate maturity.
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Kitakei-1354 Chihokukomugi

Lancer

I —14 Electrophoresis pattern on isozymes of « -amylase in Kitakei-1354, Chihokuko-
mugi and Lancer grown in field and harvested at 2 weeks before maturity (B), at
maturity (M) and at 2 weelks post maturity (P). Control (C) : grains germinated

for 2days.

BT ERPIINET B A, BEFMESEOBMZENSE
HMTHAH.

INEDNRy -2 LR, FERGTOETIZL 2D
bbb, o-T 37 —VEESETEEIC, R
IZERICE HERSNLEBI Ay —-23THE., =0
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FI—8 Pattern of « -amylase activity in cultivers grown at different locations from 1988 to 1995.

Agricultural Chihoku-  Horoshiri- Kitakei-

Year Experiment Station komugi komugi Hokushin 1354 Lancer Satanta
1988 Tokachi 3 2 1 3 2
Kitami 1 1 1 1 1
1989 Tokachi 1 1 1 1 1
Kitami 2 2 1 2 2
1990 Tokachi 2 2 1 2 2
Central 1 1 1 1 1
1991 Central 2 2 2 1 3 2
1992 Central 2 2 2 3 2
1993 Central 2 2 2 1 3 2
1994 Central 2 2 2 1
1995 Central 2 2 2 1 3
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I—15 Relationship of a—amylase activity (mU/g) between embryo and endosperm in 50
grains sampled at 2 weeks before maturity, at maturity and at 2 weeks post
maturity in Kitakei-1354, Chihokukomugi and Lancer grown at Central Agricul-
tural Experiment Station in 1993. The numbers of mean embryo and mean
endosperm on X and y axles show mean activity (mU/g) of 50 grains.
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I —16 Wather conditions and changes of « -amylase activity of C hihokukomugi at Toka-
chi Agricultural Experiment station in 1988. Bar : precipitation, line : mean
temperature. The number at top of graph shows germination percentage (%).
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Weather treatment on plants grown in pot at repening stage in 1994.

Variety Wather

Cool and wet period*

(Anthesis) treatment Calendar day Days post anthesis
Chihokukomugi Warm and dry** - -
(10-Jun) Early cool and wet™** From 24-Jun to 19-Jul 14-39
Middle cool and wet From 1-Jul to 17-Jul 21-37
Late cool and wet From 8-Jul to 13-Jul 28-33
Kitakei-1354 Warm and dry** - -
(12-Jun) Early cool and wet™** From 24-Jun to 27-]Jul 12-45
Middle cool and wet From 1-Jul to 19-Jul 19-37
Late cool and wet From 10-Jul to 15-Jul 28-33
Lancer Warm and dry** - -
(14-Jun) Early cool and wet*** From 24-Jun to 27-Jul 10-43
Middle cool and wet From 1-Jul to 19-Jul 17-35
Late cool and wet From 12-Jul to 15-Jul 28-31

* All post were moved to warm and dry conditions at anthesis.

Some post remained under warm and dry conditions as controls,

while the others were moved to a cool and wet cabinet at the early, middle or late stages of ripening where they remained until matu-
rity. ** Warm and dry : artificial weather cabinet with a temperature of 25C during the day time and 15C at night time and no

humidification.
with almost 100% relative humidity.

*+* Cool and wet : artificial weather cabinet with a temperature of 20°C during day time and 10T at night time
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$]|M—2 Weather treatment on plants grown in pot at ripening stage in 1995,

Variety Weather Cool and humid period*
(Anthesis) treatment Calendar day Days post anthesis
Chicokukomugi Hot and dry** — —
(18-Jun) Early cool and humid*** From 3-Jul to 10-Jul 14-21
Middle cool and humid From 10-Jul to 17-Jul 21-28
Late cool and humid From 17-]Jul to 24-Jul 28-35

Kitakei-1354
(17-Jun)

Hot and dry**
Early cool and humid***
Middle cool and humid
Late cool and humid

From 1-Jul to 8-Jul -21
From 8-Jul to 15-Jul 21-28
From 15-Jul to 22-Jul 28-

H
o

Lancer Hot and dry**

(19-Jun) Early cool and humid*** From 3-Jul to 10-Jul 14-21
Middle cool and humid From 10-Jul to 17-Jul 21-28
Late cool and humid From 17-Jul to 24-Jul 28-35

* All post were moved to hot and dry conditions at anthesis. Some post remained under hot and dry conditions as controls, while the
nthers were moved to a cool and humid cabinet at the early, middle or late stages of ripening where they remained for one week.
Therealter, they were moved to the hot and dry conditions where they remained until maturity. ** Hot and dry : vinyl house with a
mean lemperature of 22°C and no humidification.  *** Cool and humid : artificial weather cabinet with a temperature of 20°C dur-

in rlay time and 10Cat night time with 80-100% relative humidity.
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$M—3 Effects ol weather treatment at ripening stage on germination and « -amylase activity in grain at maturity in 1994.

Variety Weather Maturity Germination a« ~Amylase activity
(Anthesis) treatment* ? ) (mU/g)

Chihokukomugi Warm and dry 11-Jul 0.0 166
(10-Jun) Early cool and wet 19-Jul 0.0 337
Middle cool and wet 17-Jul 0.0 239
Late cool and wet 13-Jul 104 662
Kitakei-1354 Warm and dry 16-Jul 0.0 132
(12-Jun) Early cool and wet 27-Jul 0.0 231
Middle cool and wet 19-Jul 0.0 : 151
Late cool and wet 15-Jul 0.0 225
Lancer Warm and dry 13-Jul 0.0 224
(14-Jun) Early cool and wet 27-]Jul 0.0 417
Middle cool and wet 19-Jul 0.0 307
Late cool and wet 15-Jul 0.5 334

* See Table M — 1 [or treatments.

High pl

Low pl

i 2 3 4 1 2 3 4 1 2 3 4

Kitakei-1354 Lancer

L—1 Electrophoresis pattern on isozymes of « -amylase in Chihokukomugi, Kitakei-
1354 and Lancer grain ripened under various weather conditions in 1994. 1 :
Warm and dry ; 2 : early cool and wet ; 3 : middle cool and wet ; 4 : late cool and
wet.,  See Table I —1 for treatments.

Chihokukomugi
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II— 2 Electrophoresis pattern on isozymes of « -amylase
in Lancer grain ripened under various weather con-
ditions in 1995. 1:Hotand dry; 2 : early cool and
humid ; 3 : middle cool and humid ; 4 : late cool and
humid. See Tablell — 2 for treatments.

RIM—4 Effects of weather treatment at ripening stage on germination and a -amylase activity in grain at maturity in 1995.

Variety Weather Maturity Germination a-Amylase activity
(Anthesis) treatment* (V) (mU/g)

Chihokukomugi Hot and dry 21-Jul 0.0 168
(18-Jun) Early cool and humid 21-Jul 0.0 276
Middle cool and humid 21-Jul 0.0 275
Late cool and humid 26-Jul 0.0 192
Kitakei-354 Hot and dry 21-Jul 0.0 130
(17-Jun) Early cool and humid 22-Jul 0.0 144
Middle cool and humid 22-Jul 0.0 160
Late cool and humid 24-Jul 0.0 140
Lancer Hot and dry 19-Jul 0.0 436
(19-Jun) Early cool and humid 22-Jul 0.0 472
Middle cool and humid 22-Jul 0.0 394
Late cool and humid 28-]Jul 0.0 592

* See Tablelll — 2 for treatments.
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%£M—5 Characteristics of « -amylase in grain at maturity with respect to weather conditions at ripening stage.

Variety a -Amylase activity Type* Weather conditions at ripening stage
Chihokukomugi Relatively high RPA Cool and humid 2-3 weeks post anthesis
High PrMS Cool and wet before maturity
Kitakei-1354 Constantly low - Even in cool and wet environment
Lancer Often high PMAA Even in hot and dry environment

* RPA : Retention of paricarp amylase with no germination.
PrMS : Pre-maturity sprouting amylase with germination.

PMAA : Pre-maturity amylase accumulation with no germination.
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B —3 Weather conditions at Central Agricaltural Experiment Station in 1991. Bar :

precipitation, line : mean temperature,
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B —4 Changes of «-amylase activity and germination percentage by wetting
treatment. The wetting treatments were conducted 3 times after maturity on
Chihokukomugi ears grown under natural field and grown under vinyl hause at
Central Agricultural Experiment Station in 1991.
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IT—5 Relationships between days of post maturity and days

of wetting treatment (inducing high « -amylase
activity over 290 mU/g). Wetting treatments were
conducted on Chihokukomugi ears grown under
natural field (O) at Central Agricultural Experi-
ment Station and Tokachi Agricultural Experiment
Station from 1991 to 1995 and Chihokukomugi ears
grown under vinyl house (&) at Central Agricultural
Experiment Station in 1991 and 1992. *** : Sig-
nificant at 5% and 1% level, respectively.
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$]|IM—6 Variation of moisture content and « -amylase activity in grain after 24 and 72 hours of wetting treatment* in three varieties.

Wetting Moisture content (%)

a-Amylase activity (mU/g)

hours Variety Mean Minimum Maximum SE Mean Minimum  Maximum SE
24 Chihokukomugi 32.2 22.2 40.6 5.3 480 161 1,400 76
Horoshirikomugi 30.1 19.1 39.3 5.1 666 139 1,730 470
Kitakei-1354 304 21.3 37.8 4.4 255 135 629 107
72 Chihokukomugi 31.8 194 45.7 7.2 10,600 155 47,100 12,200
Horoshirikomugi 31.2 20.7 44.2 6.5 9,410 158 30,800 9,770
Kitakei-1354 30.8 19.1 2.1 6.2 4,240 171 18,100 48,340

* For each wetting treatment, 80 grains were divided to 80 test tubes and were individually attached by various amount of water (5-
30ul). Then test tubes were sealed by gum cup and incubated at 17°C.
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M—6 Relationship between moisture content and « -amy-
lase activity in individual grains after 24 hours water
absorption in Chicokukomugi, Horoshirikomugi, and
Kitakei-1354. @ : sound grain, O : grain with rup-
tured seed coat, X : grain with radicle. ** : Signif-
icant at 1% level.
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Il—7 Relationship between moisture content and « -amy-
lase activity in individual grains after 72 hours water
absorption in Chihokukomugi, Horoshirikomugi, and
Kitakei-1354. @ : Sound grain, O : grain with rup-
tured seed coat, X : grain with radicle. ** : Signil-
icant ao 1% level.
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BI—8 Changes of moisture content, percentage of germinated grain, and « -amylase
activity in grain by wetting treatment on isolated grains of Chihokukomugi (@),
Hortshirikomugi (B) and Kitakei-1354 (O).
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IT—9 Changes of moisture content, percentage of germinated grain, and « -amylase
activity in grain by wetting treatment on ears of Chihokukomugi (@), Ho-
roshirikomugi () and Kitakei-1354 (O).
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