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Abstract

Present work was conducted to investigate the combined effects of gamma-radiation and chemical

treatment on the inhibition of sprouting and decay of potato tubers. Irish Cobbler, Apollo and Shi-
mabara potato tubers were immersed in 1000, 2000 and 3000 ppm solution of salicylic acid for 2

minutes, and then irradiated at doses of 5,10, and 15 krad using an indoor gamma room of appro-

ximately 10,000 Ci of ®Co. Treated tubers were stored for 8 months at room temperature. The

results of this work are summarized as follows:

1.

Moisture content of irradiated potato tubers was changed less than the contro!, and decreased
gradually along with an extended stcrage period. Ascorbic acid content was remarkably decreased
by gamma-radiation and an extended storage period.

Reducing sugar content of irradiated potato tubers tendcd to increase greatly compared with
unirradiated potato tubers, however, starch content of irradiated potato tubers decreased compa-

red with the control. Reducing sugar and starch content of all groups also decreased gradually
along with an extended storage period.

. The storageability of Irish Cobbler variety was best among three varieties and Shimabara variety

was worst among them when gamma-radiation is treated singly or in combination with the
chemical. Sprouting of potato tubers was more suppressed in combination treatment than single
treatment.

Decay of potato tubers was more reduced in combination treatment than single treatment. Che-
mecal treatment or gamma-radiation followed by chemical treatment had no influence on decay
or spronting of potato tubers.

Weight loss of potato tubers was considerably increased as storage period became extended.

Shrinkage was, more serious in Shimabara than in rish Cobbler.
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Changes in chemical compesition of Irish Cobbler potato irradiated

Moisture content (95)

Reducing sugar (%) Strarch (%)

Ascorbic acid 1mg%)

Krad
1mth 4mth  8mth imth 4mth gmth 1mth 4mth 8mth  Imth 4mth  8mth
0 78.6 76.3 — 0.30 0.22 — 13.8 12.0 — 18.2 12.2 —_
5 78.3 77.6 — 0.20 0.20 - 14.0 11.4 - 18.1 12.2 —
10 77.9 76.9 74.8 0.31 0.26 0.23 13.8 13.3 12.5 17.3 10.1 3.7
15 78.5 78.2 74.1 0.32 0.28 0.25 13.1 13.0 12.7 15.0 9.2 3.4
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Table 2. Effects of gamma-radiation and chemical treatment on the percentage of
sprouted Irish Cobbler potato tubers during the storage period
1974 1975
Treatment
16/8 17/9 15/10 15/11 16/12 17/1 17/2 19/3
‘Control nil 3.6 8.4 14.8 77.1 87.9 4.0 100
5 krad nil nil 10.3 21.1 57.6 79.1 83.7 86.9
10 krad nil nil 0.1 2.9 15.9 17.8 57.6 67.8
15 krad nil nil nil 0.6 10.7 13.9 55.9 60.2
1000 ppm+10 krad nil nil 0.1 3.1 17.1 17.4 €4.1 70.1
2000 ppm+10 krad nil nil 0.1 0.9 15.8 16.9 49.9 59.8
5000 ppm~+10 krad nil nil nil 1.4 15.2 15.7 36.8 48.9
Table 3. Effects of gamma-radiation ard chemical treatment on the percentage of
sprouted Apollo potato tubers during the storage period
74 75
Treatment
16/8 17/9 15/10 15/11 16/12 17/1 17/2 19/3
Control nil 35.8 73.2 93.0 100 160 100 100
5 krad nil 7.9 57.1 61.0 68.3 70.1 72.0 80.9
10 krad nil 5.7 20.3 28.7 42.8 45.4 50.1 72.7
15 krad nil 1.9 12.2 15.9 34.7 36.6 38.2 66.6
1000 ppm nil 38.1 77.0 90.2 100 100 100 100
12000 ppm nil 34.0 86.2 96. 4 100 100 100 100
3000 ppm nil 27.9 77.6 84.9 100 100 100 100
1000 ppm+10 krad ujl 0.6 21.2 24.7 36.1 36.7 48.2 55.9
2000 ppm+10 krad nil 1.9 17.8 18.7 35.2 39.7 45.9 51.7
3000 ppm+10 krad nil 1.4 20.0 22.1 35.0 37.8 43.8 44.3
Table 4. Effects of gamma-radiation and chemical treatment on the percentage
of sprouted Shimabara potato tubers during the storage period
1974 1975
Treatment
16/8 17/9 15/10 15/11 16/12 17-1 17/2 19/3
+Control 11.4 84.2 100 100 100 100 100 100
5 krad 6.2 6.7 47.9 53.4 55.9 75.9 79.4 82.6
15 krad 1.8 9.6 33.8 35.6 37.9 55.9 65.4 74.1
1000 ppm 20.1 74.9 100 100 100 100 100 100
12000 ppm 17.2 20.4 86.7 100 1C0 100 100 100
3000 ppm 12.7 72.8 24.6 100 100 100 100 100
1000 ppm-+10 krad 7.3 12.2 35.9 52.8 53.0 60.7 65.4 75.9
2000 ppm+10 krad 9.2 10.0 30.0 54.3 55.7 57.9 62.0 64.0
3000 ppm—+10 krad 3.4 7.7 37.4 51.2 55.1 55.9 64.1 68.2
1000 ppm+15 krad 2.2 10.1 36.3 40.0 40.6 45.0 55.4 - 66.7
2000 ppm-+15 krad 1.7 4.7 34.0 34.9 36.1 41.2 49.7 56.3
3000 ppm—+15 krad 2.0 4.9 26.6 32. 34.0 34.9 40.9 42.3
10 krad--1000 ppm 8.6 21.8 53.3 62.9 68.8 74.7 81.2 84.0
10 krad+2000 ppm 7.4 27.0 50.7 62.2 70.3 75.3 84.0 87.1
10 krad+3000 ppm 11.3 26.4 56.2 59.9 69.4 79.1 80.8 82.2
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Table 5. Sprout weight of potato tubers during
the storage period -

Treatment é ;lij)};e . Apollo Shimabara
Control 257.5 499.4 1153.3
5 krad 214.2 247.2 793.6
10 krad 62.5 134.4 274.0
15 krad 55.6  100.6 281.0
10600 ppm — 348.8 996.7
2000 ppm —  410.2 957.9
3000 ppm — 386.0 955. 7
1000 ppm+10 krad 67.7 122.3 144.4
2000 ppm+10 krad 76.2 99.1 182.4
3000 ppm+10 krad 33.6 87.8 160.7
1000 ppm+15 krad — —

2000 ppm+15 krad — — 131.4
3000 ppm+15 krad — — 149.4

(unit: gram of sprouts per 100 potatoes)
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Effects of gamma-radiation and chemical treatmen on the percentage of

decayed Irish Cobbler potato tubers during the storage period.

1975

1974
Treatment _

16/8 17/9 15/10 15/11 16/12 17/1 17/2 19/3
ontrol 3.2 6.1 7.0 7.9 7.9 10.0 1.2 11.7
5 krad 1.9 6.1 5.6 5.9 5.9 5.9 6.8 7.2.
10 krad 1.4 4.2 7.3 7.7 9.0 9.3 9.3 9.6.
15 krad 0.9 1.9 3.9 4.1 4.6 7.2 8.0 8.2
1000 ppm+10 krad 0.8 8.1 4.0 4.4 4.5 4.9 5.9 6.7
2000 ppm+10 krad 0.7 2.4 2.9 4.0 4.3 4.4 4.8 4.8
3000 ppm+10 krad 0.2 0.9 2.2 3.2 3.2 3.8 3.9 4.2
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Table 7. Effects of gamma-radiation and chemical treatment on the percentage of
decayed Apollo potato tubers during the storage period
'74 ’75
Treatment
16/8 17/9 15/10 15/11 16/12 17/1 17/2 19/3

Control 3.9 8.3 9.4 9.9 17.3 17.8 18.5 21.0
5 krad 4.0 7.3 7.6 9.7 14.3 18.3 21.3 22.0
10 krad 1.2 5.3 6.4 6.9 15.3 21.0 22.3 23.1
15 krad 4.1 4.4 5.2 5.7 14.3 18.6 19.4 19.7
1000 ppm 1.6 2.8 5.2 13.8 18.2 19.3 23.1 24.9
2000 ppm 1.2 1.6 4.7 14.7 17.3 20.2 22.8 23.7
3000 ppm 1.0 1.5 4.7 13.6 17.4 19.6 22.0 22.6
1000 ppm+10 krad 1.6 3.4 5.0 8.2 13.1 14.6 17.9 19.2
2000 ppm+10 krad 0.9 2.6 4.6 8.7 12.3 12.8 16.2 17.4
3000 ppm+10 krad 1.2 1.4 4.1 5.4 8.7 8.9 15.9 17.0

Table 8. Fffects of gamma-radiation and chemical treatment on the percentage of

decayed Shimabara potato tubers during the storage period
1974 1974
Treatment
16/8 17/9 15/10 15/11 16/12 17/1 17/2 19/3

Control 3.2 5.0 9.6 10.3 16.4 17.2 19.6 19.9
5 krad 1.8 4.1 4.1 4.7 6.7 10.3 14.3 15.1
10 krad 3.0 4.7 5.3 5.4 7.0 12.2 15.3 17.4
15 krad 2.1 5.3 5.4 6.2 8.6 13.5 17.4 20.4
1000 ppm 0.9 2.9 6.7 8.8 16.9 21.1 22.6 24.4
2000 ppm 0.8 2.0 4.2 7.4 13.9 17.8 19.5 19.9
2000 ppm 0.1 0.4 3.1 6.0 14.2 16.2 20.1 20.5
1000 ppm+10 krad 2.4 2.9 4.8 7.9 9.9 10.8 13.8 15.4
2000 ppm+10 krad 0.4 1.7 4.1 8.1 10.0 10.4 12.9 14.6
3000 ppm+10 krad 1.1 1.4 3.0 8.4 8.6 9.1 12.2 13.1
1000 ppm+15 krad 2.6 2.8 4.9 5.8 7.8 13.0 14.2 15.0
2000 ppm+15 krad 1.4 3.1 3.8 5.0 6.7 11.8 13.6 14.1
3000 ppm+15 krad 0.2 1.3 2.6 4.1 6.2 10.6 13.0 13.1
10 krad+1000 ppm 3.8 4.4 7.3 12. 1 12.9 14.9 15.2 18.9
10 krad+2000 ppm 0.9 4.1 5.2 10.6 11.3 14.1 16.1 17.1
10 krad+2000 ppm 2.1 6.2 6.9 7.3 10.2 12.6 13.8 15.4

w2 2827 A% $od. = 15 krad gammaig
I RERENE 4 FEPIANE SREAA B
feae] BMAE Az Kithol ol 10 krad FAREN S
A% Agken gammaif HE HHE v 94
Aol wokch. Aol 10 krad gammaff-& JBEHTH
¥ saleylicE& W&ol REY & 3%+ salicylicBg & #i
BENS Aed EkEe Axvtydez Eotd. =z
A salicylic® BEYE BERBH2 £T8e 2ol %
B Ao w HM= .
4. el BR R TE w4t

A TR+ mES BhE Bl 4oL Ry oA
ZAez WENAA vt 2 AFE Table 98 o}
Irish Cobbler¥ A WEHIME %319 controle] gamma
& BHE 2 salicylicls) AREE T HE ¥t
b gkt = gammaiR BB BEE S salicylic R
HEES vastd v & EPTAT RRAEEEAA B
{£7t A, Gammafiikel W2+ #bt SREES
%4 A= salicylichk Wil B2 & BLE HRE
EgER o #Eot g, ol g BHL gammail BB
5 2 salicylick RE= Q¥ #iZF L B MHEBHRS
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4:(Table D3 vl ¥ HEHE & RHUPHEY Hk
o] A7l AEez YA, Apollor U HARE
B Irish cobbler® o} o] gted control-&
olw] 93.¢%2 H4REL g W Ed HEL Fg
et Gammaig BYHE = @Bl HHT el B
#rx Az, = salicyliclf REEBREY gamma$
B BgHE R o}, 2 {7} & o] Irish cobblere] 7 $ 9
—EE Aok FRLRC AT % HEY $krto
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2o Ao, Shimabaras o3 FAEREE control 2 5
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Table 9.

SRE - HEE

EEE LR

krad fBSEC 4 A ERFE] Fof A MET + 9l
gdou] AubA og Apollomch ol @kt 53 o
a3 WAR WMo st 2 AL AFEY Fio
A #to]l HEEF B AFoz A7

A e R 8% el BB F3lo
vebd el Hel &S vwlA ok Table 10004 2=
ul g} 7to] Irish Cobblers] ZFEEikAEE o 3 HARFol o}
5 gHEr e ofa BMAEME AfRE] AL E
off & 3= o} F &4 7} glul et control ¥ iR EE A
E@EBES ) Vel 43 &R0l = control ¥ 5 krad
BHEEAA & Bl A% @R ¥ £ #E7

Effects of gamma-radiation and chemica! treatment on the weight loss

of potato tlabers during the storage period.

Irish Cobbler

Apollo

Shimabara
Treatment 7 % w75 15 ik 75
i 15/11 17/1 18/3 _15/11  17/1  19/3 15/11  17/1__1/93
Control 4.65  9.99 12.32 — - - — — —
Skrad 3.97 7.78 9.87 6.86 12.01 14.42 7.62 - -
10krad 3.90 7.67 9.32 6.25 8.91 10.66 6.86 11.84 13.32
15krad 3.33 6.84 8.28 5.93 7.41 9.78 7.36 8.92 10.74
1000ppm + 10krad 3.41 5.72 7.85 6.41 863 10.94 7.43  11.31 12.42
:2000ppm + 10krad 3.72 5.87 7.40 6.09 8.20 10.21 7.21 10.80 12.08
3000ppm +10kr d 3.01 5.32 7.23 6.12 7.94 9.43 7.71  10.02  12.90
{unit: %)
Table 10. Effects ofgamma-radiation and chemical treatment on the shrinkage
of potate tubers during the storage period.
Irish Cobbler Apollo Shimabara
Treatment 7 75 74 75 T
15/11  17/1 19/3 15/11  17/1 19/3 15/11 17/ 19/3
Control * + 0 - - e
5krad — + # o H# = + - —
10krad — + + + + + + H
15krad — — + —_ * + + - +#
1000ppm + 10krad — — = + — 4 o e H
2000ppm + 10krad - - + + + ++ + + Ht
3000ppm +10krad — — =+ + + + =+ ++ H#t
st 10 kradfl B} salicylics RRABEE A+ G WPEE FEel IFEEC BkH 2 UsE ¢F

o) MHAALS L HEHE dolth. Apolled A $E
Irish cobblerst 22 ¢ W&ERF controlE HA A4
REo) Fold HIEER & U o)X HER IFHT
EERRel FHol ven. A4 Re] A wEx g
©] 5l Shimabarai= control @ 15 krad FBgE A 94 i
EEF iz 2 99 BdANE d BER Effl
et A4 R HA g dedgs FEFERR
debte AL ZA9 KRS B £EAHS L

AT

Aoy,

E ¥

BEHEREd A€ 7A FEES Rk A8%49
gammaf#F} salicylicEs & RAREI A R+
ArR 9 ERE FAR gz @R £ES
= TER#Q  Irish Cobbler, Appollo @ Shimabara
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ZrAel salicylicg 1000, 2000, 2 3000 ppm$ EFEH
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oA 8HE D FrEEdd v o Ay 483 72

1. K&G€ control¥ vb HGHRBHEN A Br
Az FELMY ®ERd =t 2% s
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FPRUAR =et 24 BoE A

2. BiLHL mEEBEEA M o7 golen widg
of e wid WA = IFLS B oK
of EiBYel whet FelaA Msa o

3. Fxrel fr@itg-e Irish Cobblers} #4# F 3 Shi-
mabarazh “+3 Sl MEREBH 2 (LB SR
o i E 9 A Irish Cobbleret Apollosk & 9kw}.
ALEEEE 3R 25 MHRBEEAY Yz £
FH salicylicPs @¥RE & A shgl o

4. EVEL salicylicht REEBE gammail 8%
BHE R} Irish Cobblerol 4 40~45% Apollool A #5
30% P shimabaradl 4 £ 20%A3 = o M= dd. =
SalicylicEs BB A -+ HuH@Ret & EEsae
ASE R 49

5. MES HHKRBEH D salicylics EEs %0
PRI YubA oz pFrEEie] AT wtg
AR #ut. =T EHEBRIRS Irish Cobblere) 32
HRBHENA YA = BFEol o e
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