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S u m m a r y

Occurrence of FKohansho' disorder in Hassaktl fruit 、vas investigatcd in relation to corn oll,

safflo、ver oll, linoleic acid and 、vax coating The injury did not occur dtlring the storage at 5℃

but started to appear just after the fruit were transferred to 20℃ Coating fruit with vegetable

oil emulslons markedly reduced symptoms of FKohansho' disorder on the surface of the fruit when

apphed at 10ワ` or higher concentrations Moreover, the disorder was not observed on the half

part of fruit surface treated, whereas the non― treated side developed the symptoms  Thc

developmcnt of injury was also somewhat suppressed by wax coating However, visible rind

damages, which are apparentiy different frorll `Kohansho' disorder, were observed on the rind

during the prolonged pcriod of storage、 vhen vegetable oils and linoleic acid were employed_

introduction

After harvest, there appear many pitted spots on the rind of Hassaku fruit when stored above

10℃ and these spots develop into large brown spots(OgaWa et al,1979,Yamasllita,1967) This

injury was tentativley designated as .Kohansho' at the 1977 Annual 巾 Ieeting of Evergreen Fruit

Trees organized by the Fruit Tree Research Station, Ministry of Agricuiture, Forestry and

Fisheries This term is coined fron■  `Kohan' which means tiger's speckles and `Sho″  、vhich means

disease Ho、 vevcr, it seems that there are many causcs that induce such disorder because sirnilar

symptoms also develop by chilling temperatures Disorders like イ Kohansho' occur not only in

Hassaku fruit, but also in other citrus fruits The occtlrrence varies 、 vith variety(Grierson, 1981),

growing districts(llaSegawa and lba, 1981)and Stages of fruit development(Mana80, 1988; Sato

et al, 1983) `Kohansho' disorder of Hassaku fruit was reduced by treating with thiabendazol

(TBZ)(Kitagawa and Tarutani,1980)and by Wrapping with polyethylene filln bag(Ben一
Yehoshua

et al, 1970, Oga、va and Sasaki, 1979). SaWamura et al (1984)reported that a rind spot like

disOrder could be induced by exogenousiy applied rind oils  Ho、 vever, complete preventive
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measures of the disorder have nOt yet been eStabttshed becauSe

mechanisms affecting the occurrence are nOt Ciearly known

Aljubri and Htlff(1984)found that Vegctable olls WVere effective to

from chilling iniury ln this study vヽe repOrt the effect of Vegetable

cOating on `Kohansho' development of IIassakLl fruit

Materiais and Methods

ln the first experiment, Hassaktl fruit 、vere harvested on December 24, 1985 from cornrFlerCial

groves in Wiatsuyama, Ehirlle Prefecture All the fruit ヽ
vere Vヽashed and diSinfected Vヽith a 2-Inin

s O a k  i n  a  l  i  5 ( v / v ) d l u t i o n  o f  c o m m e r c i a l  b l e a c h  A f t c r  b l o t t e d , a 1 0μ
l  d r o p  o f  b e n o m y l

(005%)was applied to the expoSed vascular system at the stem end to reduce the incidence of

decay All fruit Were StOred at 5℃ and 90%RH(relatiVe humidity)Fruit were dipped for l min

in vegetable oil emuision,linoleic acid or water(contr01)The cOncentration of emuision was 10,

20, 100%す fOr safflo、ver oil, 20, 100%ζ fOr corn oil and 100% for linoleic acid. After treatment, the

fruit vヽere placed again at 5℃ After a certaln period Of storage at 5℃,the fruit
vヽere transferred

to 20℃  and 70%RH Numbers of fruit injured and rind spots per fruit were counted_The

respiration rate Of the fruit whiCh 、vere coated With COrn oil Vヽas meastlred after the transfer to

2 0℃ w i t h  a n  i n f r a r e d  C 0 2  g a S  a n a l y z e r .

In the second experirnent, Hassaktl fruit wvere harvested from cornmerical groves on December

25, 1987 The frtlit Were sirnilarly treated as mentioned above, and then stored at 5KD and 90%

RH. Fruit wvere coated 、vith 、vax, placed at a 5℃
 room and then transferred to a room ヽ

Vhere

temperature Was kept at 20℃ and RH 70%.Numbers of fruit injured and rind spots per fruit

、vere cOunted

Results and Discussion

The occurrence of `Kohansho' in Hassaku fruit coated 、
vith saffloヽver oils is shoWn in Fig l ln

the control plot, about 70% of the fruit deve10ped pitting on the rind surface ln corltrast,treated

fruit did not exhibit any injurious symptom As shoWn in Figs 2 and 3, sirnilar resuits were

Obtained in corn oil as 、vell as in linolさic acid treatment

ヽヽ/hen half of the fruit surface 、vaS treated 科′ith Safflovヽer oil, the treated part did not develop

i n j u r i o u s  s y m p t o m S  b u t  r i n d  s p o t S  a p p e a r e d  i n  t h e  u n t r e a t e d  s i d e ( F i g  4 )ヽ
Va x  C O a t i n g  w a s  a i S O

someヽ vhat effective for preventing the rind spOtS(Fig 5).

the causal factors and

prevent stOrCd grapefruit

oil, linoleic acid and ′ヽFax

Respiration rates of the fruit treated ヽVith COrn Oil ヽvere compared with that of

(Fig 6)Corn Oil COating considerably depressed the reSpiration

lt has been reported that `Kohansho' disorder in Hassaku fruit is controlled

treatinentsi Wrapping individual fruit with polyethylene film (Ben一
Yehoshua et

and Sasaki, 1979), coating with ヽ vax (単 Ianago, 1988), and dipping fruit in hot

1988)before storage い vlanago (1988)reported that the occurence of `Kohansho'

lo、ver in fruit groヽVn in plastic houses than thoSe groWn outd00rs

lt is clear from our results that although there appearS no injury dtlring the

the control fruit

by the f0110、ving

al, 1970, Ogawa

water(小 71anagO,

、vas significantly

lo、v temperature
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Fig l   The occurence of `Kohansho' disorder irl Hassaku fruit coated 、 vith

safflo、ver oil. Fruit were harvested on December 24, 1985,then stored

at 5℃   On February 19, 1986, fruit were dipped in safflo、 ver oil

emulsions, then placed at 5℃ . The fruit were transferred to 20K3 on

MIarch 5, 1986. The nunabers in parentheses are the totai numbers of

rind spots per fruit

Fig 2  The occurence of `Kohansho' disorder in Hassaku fruit coated 、 vith

corn oll Frtlit 、vere harvested on December 24, 1985, then stored at

5(〕 On March ll, 1986, fruit were dipped in corn oil emulsions,then

placed at 5℃ The fruit 、vere transferred to 20R3 on 単larch 26, 1986.

The numbers in parentheses are the total numbers of rind spots per

f r u i t
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The occurence of FKohansho' disorder in Hassaku frttit coated WFith

linoleic acid Fruit 、vere harvested on December 24, 1985,then stOred

at 5℃  On Apri1 25, 1986, fruit ヽ Vere dipped in linoleic acid, then

靴[eluttbittfttrを猟tettξ」岳r」ぱ号書母l艦倍is鞣幣品だ樫i
f r u i t

――●―‐COntrol

――■―‐100°/O Safflower oil

( 1 1 )

カ

分
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The occurence of イKohanshO' disorder in Hassaku fruit  coated ヽ

Vith

safflo、ver oil Fruit 、vere harvested on December 24, 1985, then stored

at 5℃ On Apri1 4, 1986, half part of the fruit surface was dipped in

safflower oll, then placed at 5℃ The fruit 、
vere transferred to 20℃

on 卜/1ay ll, 1986 The nurnbers in parentheses are the totai nul■
lbers

Of rind spots per fruit
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The occurence of `Kohansho' disorder in Hassaku fruit coated ヽ vith

、vax Fruit 、ハ′ere harvested on December 25, 1987, then stored at 5℃

On May 17, 1988, fruit were treated ヽvith 、vax, then placed at 5℃

The fruit 、vere transferred to 20X3 on い/1ay 23, 1988 The numbers in

parentheses are the totai numbers of rind spots per fruit
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Fig 6  The respiration rates of Hassaku fruit coated

transfer from 5℃  to 20℃  For details see the
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legend in Fig. 2

storage at 5℃,the Symptoms rapidly develop just after the fruit are transferred to 20℃ This

suggests some chelllical processes are involved throughout the injury development Oil coating

reduced the respiration rate of the fruit(Fig 6)The treatment may substitute for the role of low

temperatures(5℃ ), beCause low temperatures also depress respiration Furthermore, another

explanation is possible from the aspect of transpiration The transpiration rate is lo、v at low
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terlI)eratures, but vFhen fruit are transferred tO high temperatures, thC rate aiso enhances

Ho、、ァevcri by oll or 、vax COating or fil回
l sealing, the transpiration rate is reduced even at high

temperaturcS  Therefore, it is interesting tO kno、
v Vヽhether Fl(。hanshO' ocCurs under such

c O n d i t i o n s  a S  h i g h  O X y g e n  l e v e t S  a n d  h i g h  r e i a t i v e  h u r n i d i t y  T h e  f o r m e r  p r o m O t e s  r e S p i r a t i o n

、vhile the latter depresses transpiration

Although Vegetablc oils are effective for preventing the `KohanshO' deVelopment after the

transfer of fruit from lo、v to high temperatureS, they also cause rind damages, ヽ
Vhich are

apparently diffCrent from `Kohansho' SymptOms, during the prolonged period of  Storage

HoweVer,Aljubri and Huff(1984)reported that vegetable oils were effective to prevent chilling
injuries due t0 01l application  ln the casc Of

injury in grapefrtlit and that there ヽVere no

grapefruit, the injury appearS during the StOrage at a 10ヽ
V temperatllres suCh as 3℃ (2へljubri and

1luff, 1984)Hassaku fruit dO not develop injurious symptomS during the 10ヽ
V temperature StOrage

and they develop only after the transfer from a lo、
v temperature to a high temperature room

There may be some different cauSes or mechanisms between the two injuries

z4cたれοttι夕冴g初 夕角サ ー The authors thank Dr Kazuorrli Kadoya, Professsor Of POmo10gy, College of

Agriculture, Ehirne University for his helpful discussion and reading the manuSCript
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ハ ッサク果実への植物油、 リ ノール酸、 ワックスの被膜処理が コハン症の発現に及ぼす効果を調査

した。ハ ッサク果は 5℃ で貯蔵を している間は コハン症の発現が見られないが、 5℃ か ら20℃に移す

と症状が出始める。サフフラワー油、 コーン油、 リ ノール酸を処理するとコハン症の発現が完全に抑

制 された。また、央面の半分にサフフラワー油を処理 したところ、処理 した部分では発現が認められ

なか ったのに対 し、無処理の部分では症状が見 られた。 さらに ワックスによる被膜に よっても発現が

いくらか抑制された。コーン油を処理すると対照区の 1/2に まで呼吸速度が抑えられた。以上のよ

うに植物油やリノール酸にはコハン症の発現を抑制する効果が見られるが、果実をさらに貯蔵すると

コハン症とは只なるこれらの薬品によると思われる果皮傷音が表れた。

要摘
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