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' Studies on the sun-scald of Sweet pepper fruits

Yasufumi Fukumoro, Toru Kato and Akira HiGasHI
Laboratory of Vegetable Crop Science, Faculty of Agriculture.

Abstract

Some experiments were carried out to clarify the cause of so-called sun-scald disease in sweet
pepper.

I. Sun-scald disease usually occurred “on the side of fruits directly exposed to sun-light,
firstly appearing as a slight degreening spot, soon after becoming winkle and finally caving in
whitened spot. The histological observation of sun-scald and blossom-end rot tissues showed that
some hypoderma! parenchyma cells were necrosis, but not on the epidermal layer. On the other
side blossom-end rot showed dark brown spot with necrotic epidermal layer.

2. Varieties produced middle or large size fruits responed to sun-scald very easily more than
that of small size.

3. Fruit became sensitive to high temperature as fruit developed until 30th days after anthesis
and resulted in sun-scald, followed by a gradual decline.

4. It was shown that defoliation and dry soil treatments induced the sun-scald.

5. The effect of nitrogen application in sand culture showed that nitrogen application at 100
or 200 ppm induced the sun-scald showing vigorous growth and development, while 0 ppm and
high concentration over 200 ppm suppressed it.

6. When house was covered with various covering materials, vinyl and panlite film showing -
the highest day temperature, induced the sun-scald very severely. :

7. Both high light intensity after low light pretreatment and high temperature after low tempe—
rature pretreatment induced the sun-scald very severely.

8. Temperature fluctuation of sarcocarp in excised fruits exposed to direct irradiation showed
more than 50°C for 20~30 minutes induced sun-scald.

9. The result from the experiment of water content of fruit with and without roots and leaves

" showed that excised fruits and fruits without roots indicated small amount comparing with fruits
with roots and leaves.

10. From these results it may be concluded that sun-scald diseaese was induced following the
high temperature stress more than about 50°C for 20~30 minutes in fruit sarcocarp.
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Fig. 1. Process of sun-scald appearance of Califolnia Wonder pepper ifruit.
A : Eeorly stage B: Middle stage C: Last stage

Fig. 2. Symtom of blosson-end rot of Califolnia ~  Fig. 3. Typical sympton of sun-scald(s) and
‘Wonder ‘pepper. fruit. blossom-end rot .(B) of Califolnia Wonder
pepper fruits. :
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Fig. 4. Histological difference between sun-scald(s) and blossom-end rot fruits.
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Table 1. Effect of variety on the sun-scald of pepper fruals.

. No. of No. of Percentage
Variety fruits sun-scald sun-scald
Califolnia Wonder 19 . 11 57.9
Shin-sakigakemidori 20 o 5.0
Tosa-shishitogarashi 20 1 5.0
Table. 2. Varietal difference in fruit characters.
Variet Days after | Fruit weight | Sarcocarp Sarcocarp Hollow
1ety flowering g |thickness cm | weight g | volum cm’
15 29.0 0.25 13.5 16.8
California - o
Wonder 25 95.5 0.. 53 75.0 66.0
40 153.5 0. 66 133.0 129.0
15 21.0 0.21 13.5 11.0
Shin- . .
sakigakemidori 25 51.5 0.38 - 45.0 44.5
40 71.0 0.57 66.0 62.0
Tosa- . 15 18.0 0.20 15.0 8.8
shishitogarashi 25 29.0 0.30 24.5 14.8
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Fig. 5. Effect of fruit age on the occurence of sun-scald of
Shin-sakigakemidory pepper fruit.
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Table 3. Effects of defoliation and dry soil treatment on the sun-scald of
Shin-sakigakemidori pepper fruits.
No. of No. of No. of Percentage
Treatment plants fruits - sun-scald sun-scald
) Dry soil 6 46 5 10.9
Defoliated .
Wet soil 6 47 0 0.0
Dry soil 6 51 14 . 21.5
Undefoliated
Wet soil 6 44 3 6.8
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Fig. 7. Effect of vorious covering materids on sun-scald of Shin-
sakigakemidori pepper fruits.
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and blossom-end rot of Califolnia Wonder pepper fruits.
. L J (W) 4100
"
3 o 140
; %
I o JEEERR
5 2
. &
s . :‘% {3
* =
&
3 «1 60 E e
=
- -l %30
, 40
Control Panlite Cheese Cheese Love- Vinyl-
cloth choth sheet film
A B
o VQ Transmittance

Air temperature



-2V REOEEGICE T ATYE (R - ik - 3D 59

6. WEMROR K ZRE

Fm.7mﬁen5;5m,MWEE%%%,%%E@ﬁwgwiﬂa%éﬁmg<mb,57
v—rzfﬁ%@<,E:—wz.ﬂva4rETEwﬁ%ﬁbtocn@iﬁwtﬁa@&mm
Batd b, BETRORERGEOIRICEL-TEEEINT S,

7. BILEORE

Fig. 8 KEBNBLS 1L, RRBAROLE 77—+ HINERTEREIRN SR LI, &
CEELEBROSZ W, SV IA L, B2 —AHRBRTERERMMET Ui, A RERREICD
WTHEZE, Tabl 4 KRBNAB LS iC, EEIMETRENS O, Hic10° CHIRER TS
HEMELUD -7, '

60 |- ‘ A )

20 b= -T

Percentage sun-scald

[1

0 - 4 a
Control Panlite  Cheese Cheese Love- Vinyl-
cloth cloth sheet film
A B

Fig. 8. Effect of virious covorig matterials pretreatment (1 week)
on sun-scald of Shin-sakigakemidory pepper fruits.

Table 4. Effect of temperature pretreatment (8 days) on the occurence of sun-scald
of Shin-sakigakemidori pepper fruits.

. Percentage
Preteatment | No. of fruits No. of sun-scald sun-scald
100 C } 18 16 88.9
150 C ‘ 18 7 38 9
8. REERE
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Fig. 9. Fruit tempetature fluction of excised CaliforniaWonder pepper
fruit exposed to direct irradiation as related to sun-scald.

9. REABKEOZEAL

Tabl 5 LRSI B L5, BELWHRICERL TV A2ENLBRICH~,

B oD EEL A RE,

BOTELLOBRICEE LTV ERE, BORVEDH ZHRICBEEL TV EREIRERSKEIR
DU, BHTROTLENENI.0, 73.4, 63.8L B DHICBMN L TEEDH B O, EED

S DEBICE DRERO KD DEKHN T,

Table 5. Water content of fruits as efecled by presence or absence of roots and

leaves of California Wonder.

Treatment gg; cg;l}t,agvee l(;fhtWater ! Index
Fruits with roots and leaves . 1827.6 100.0
Excised fruits 1643.9 90.0
Fruits without roots and leaves 1341.7 73.4
Fruits without roots, with leaves 1166.7 63.8

% %

Hke—~/REOCARIIE, BERIEERTIZEND, BEMLIOEELEZ TN S L
EIONTEI, L LERSERMRCSNBEUTHEDRJNMRE LEOHDBEC, F1
FREINEIBERBIKRETAVCEINS, LELEABAZNTEIAONTE L, N EOHINE
WIRFICIERERI & FOEBDEF THRTE, AHNECAERULTEAORMIRELIELT
L (Fig. 1, 2, 3o MBLEIZOEENRELEITRATVENEILTHRT D, BRI



E—w REDRATICE T A (BT ik - 3D 6%

HRLTHNIL BEY B2TH5 (Fig. 4o Tt REET BEIRENRBELPT, MRE
213 & A EREDTED SN (Table 1), o« KEFNRE L O RANE ERAESKE D
(Table 2), t)l| 5@1010 )z ;2 & FEOHNFTIE F=1-R—ATEDLINF : REI XS
AR, 1 RECAHTAERMER, R BEELORB SN ERMHE, A REIDKE
WICE - ThdN 2 HE, I&UR@%%mkéémﬁ%%T%D AT R EOREEGREC
T 5. MEREE D 0= )04 x0.33(—=)" cHbEns, 1 EROREYE, 7
REOERE, v ZXOBRMRE s JRGE, %ﬁﬁ%&hu%¥@¥@®04ﬂmﬁm%u%
%E@tiﬁ@%@%dkgw%iﬁekg<aét%ﬁbfwéocnéufFa%%mxﬁa
REEILONTTHEH, E—7 Y RETHABICEION, LOBREABFAORE I NI LIC
BEBRELIAE L Bbhl, #-> TARNBECRRLALRE BRTORENZRENL
DI (Tabl 1, Fig 5), REHSKE < ZRE SR E 7® (Tadle 2),. KHBRICLY LT 7
DTEEOHEBD N ERPERTREND UMD 00t (Fig. 5, ERiT EROL S ICRE
B khoic e & s, BEESOKSMMBICHT 2 ENMERT, RE LR EKIEHRTHT
P EBRbN, TRREEOKEVERE, MEMAEALTHERBICE >THEENEDNICCS
@D%iﬂﬂ@ént§®¢ﬁhnto%%%%ﬁ@ﬁaﬁﬁ%w%imzmotw%ﬂwk3)
DB AR BERICH LD b OEEHNE . RERDKSNELS L (Table 5), &AL D
BIRIC & > TRMBEH AL 20, HBAOKEVKDOBE HHL L AREORERNS LMD ST
I otetethE BbN, BEMNSOEABTRICEDPTVCEF T F oD ThlR~No T
5, LML I HVTREFLEOSLEHEET, UUABHETHEIRELLI(L LEIATY
3@, FERICE —= v CHIMIERICE BETRICLOPTNCLBBEEINGH, cndil
BEICARNE:DDOTULEEHTHY, BE~OBLDHREETHIAE, EEHOLPOME
POBEATHORBEIELBSDEBES I, FLEBROTF v VBEORETIE, ABOEE
BRTEFR L0 (Fig. 6), BEHOESOMKDIEENE L TREBCEEL-ODLEDN
tro WEMEOB O REGEARENE <, RBO LR LLTORE BEEY RS - 1 h(Fig. 1),
IR RS THBHOBEREIC L - THEBEC ENPESNICENT I o RIRBOREET
2, BARLERTAEG S DPTH N (Fig. 8), 7V OBEETED, F & DIERFD
DB S 5 U IHE B OSSN BEESEONPT V& E—KT 5, TEERTLET b REY
£< 157008 (Table 4), WIhbHMBOEBICL T, LERRDY > OBUKIERICE SN
4, JKAMREE L OFIROEIENE (Table 3) LRBEHEEL, RRROLEE &RIULL
bOEELN. ERIMERIEBRNEHECERFY VT 2 020 TERNSNT B0 BUK
MIEBCTbIE N E RERNAKENE LSBT ECLRESRTHONTHS, E—7 v 0F
B EEREH52~53° CH20~I0 TRAEL 20t (Fig 9, WRS N7 F D TR C | BETESE
DEHLATHEO®, BELEMOBGRIR S SIELCHET 3 LENDAS Do ZABEIHIIICE
O &S ICHEFFL THIICHS LB 30T, )l 5®F BRI & b REFEARES T, Mg
RICTE P 7AFE FHOERENE AW THIEBNT B, E—7 Y OBATbRBRICEHRICH
SREFRNDETHS L ERAFENELONEHE SICHFRURMMBBETH S Do

MEo®E, 5 i, n7/xwiﬂtﬁwéﬁ%@#Dﬁ#b@&m#ﬁﬁwnbnéijKu
FEESEICAEELY, KR - BRICHES BERROEVLRE, Y ANDEESRLA L
Wk D ICBEICER L, DAKIC D TAOERELL,, BKELTPELLEDBETHH I T
BRTHEOENB S EEISLETH 5,




62 MU AYE BB REE WE 18 ¥

] T

-7 YREOBFEIREFINTOVIEEICSNT, BREBLDICT 500K 2hDOKER
T8 5720

L B RE—RICEHEXEZG . BEICE DN, £TBRESREON, ROTUHONTER
MTEZDOBPUNNCHEACERLTL 3, MBFENCRET 3 &L ZRARZBRSBEH Shcdt, R
BAEERBETH 720 ~FHFRSCINBRIELEBL, BEBRGEIEL 2,

2. e RRENREL O BFFRICED LT D o0

3. BETEARBEOREIBESICEODRTH 57408, FNLBICE B LA A & RERIE
DLT&I o

4, WEEIIMOWRICE > TEBIROBENBES N,

S, FyVvHRBOEEERAE, F v /IBEH 100 ppm, 200 ppm O, BHIERLSATER
U, BREGRORBRENED »72, —F 0 ppm HB0ME 200 ppm Ll 3 ERERED U,

6. HaOWEEHORSERLE, Bon, V54 P HEREODERE LD BEIRO%
B LD - 70 : ‘

7. BECBEOBMER, BRETROBENE L L7,

8. RAMBEAZWELALCA, 50°CLIEN0~I0MEE & BT REL 57,

9. RENEKREZRMREE - EOF - MOETNEThOBEAORETRTA5L, HB-HEHOD
aviroe—-n ROREK~, RHROS 2 WVEBEY - A0 REE HERAKRS BS L
7o

10, 1ELD, -0 A5 RITFENEBEH50° CLILEW20~300M b2 EBEICL S X b
VATRETA OLEEDN,

51 A X ®

1) FEEREC - BEEEE - JRE—R, - vORCENBRECHETIWE (BL1E) RCIABERLEE
Rico0 T, WERLPHETERRRERES, 508 (1979

2) REEW - BAKE, RAERMROBFESRESLCETINE G518 [RRURE FORESM
WO IEEREERQ), MESEEBHERE, 8, 6-—10 (1960)

3 - B3FF K- drligkE]l, SAERMROBRECEIENILICET 25 CE2HD BHERBRO)EE
RN ONE, BWEE LAREE, HROWE EORE, MEAREZESPHERSE, 10, 1724 1962

4) PNE—, WEREOEDEECEY 2L (TR, MAEKEE, 2500, 1033—1034 (19500

5) - IRRER - FRNE, 7Y UREOBM (EEOD BT 3R, BEKE 299)
264—272(1960)

6) IOEE f ERS O RAFROETEIELE, p. 26, 4+ AHE, (1980)

) MARD - EREL - RAEY, FroBEPHIBETAWE (1 H) ERSXURREHLIEPTR
HE DB, FEZEME 40(4), 343—346 (197D

8) fRFE—ER - WM - AR, WEEF OREC BT AR IV N ORSRNAE, BER
£, 28(3), 181—184 (1973 : . ‘

9 HNFTER, MHEECBET AP GE 28D, MERKR, 130, 17-21 (1958)

10 » DGR 205 CF 38D EROKMBREOTHICOWT, BERR, 1402), 5760
(1959 :

1) » THREICEET 25 CR 48D RENORBRESHICONT, BERE, 1402, 61—64Q9
59)

12) Drake, B. G and F. B. Salisbury, Aftereffects of low and high temperature pretreatment on leaf
resistance, traspiration, and leaf temperature in Xanthium, plant physiol., 50, 572—575 (1972)

CRFST4E 9 A 30 B S5
| EFISS4E 3 B 12 AT



	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10

