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Figure 1. Degree of the damage by sun-scald on fruit peei: Normal, no damage at all; Sight,
rudimentary damage; Medium, damage less than 5mm in diameter; Severe, damage
more than 5mm in diameter.
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Table 1. Treatments for the control of the sun-scald.

Materials iyate of treatment Remarks
Monmorin (1000X) 10,20 and 30 in Aug. Foliar spray
CaHPO, + Boric acid(0,12%) 10,20 and 30 in Aug. Foliar spray
KCl (13349 ha) Aug, 20 Soil application
CaCOz (2%) Aug. 25 and Sept. 15 Foliar spray
Paper bag From Sept. § to Oct, 15 Wrapping

Control

Table 2. Composition of monmorin.

Main element Mixed element

N P,0 K,O Mg0O Mn B Fe Cu Zn Mo Sugar Amino Ca
2vs 2 acid

Element

) 0 33,0 100 2.0 1.5 1,0 0,211 0,091 0,072 0,102 7.0 3.0 5.0

Monmorin( B A& #:EHAE7E) 1000 #2r LER BEOK 2 B¥H M & 0.12% i
(CaHPO4+B)S 88 1082E] 10A Mo 2 3 el o 2 2% #EL 73 &S §
i RAs ol T BB (60% )= 133kg/ha®S 88 208 18 e wol mHstsict. =3 BH
CaCO; 2% slEtR S BiITF 4288 T5% 8A 25H= 98 15H 2@ Wfstadch Fel&A+= 9
L 108 hR7ba AEEAE RS £2E 2iRE 44Tk

REER A o) HEFES otobuy) $1skel 9H 28H, 108 8H, 108 2584 771 olv] 24
5) BEKS BHrA BE Kt T OB HmERS @it ftEehuch B BE RBHQ
98 28H EH 10fS] @& PSS et REA EBRUTC g8S st RE F&o
#ATS = #IRS) 108 13F0 B 5B #tRste ERE AR S MEsiAch BEWRT THE
FitEr wpsb e Koz stdos EHF ABS Paol AEMiel REMS S HLE A
A 1.25cme| §)H- o2 =3 (punching)stod 5% 1.2cm ] B2 methanol 50meel] Bo] ZE Bl
A YEEEED 24850 4715 Spectronic—20 H S <H-&sled 651 % 664nmel] 4 PR
BEE flEdte ¥EHRa % bl §EE EHsIGCH

&1 EEL BEO) SH oAl BB orobuy| $lshed WiEENS) 118 286 SR
& EEElY BRE, BPAE, R, B, ESESS AEsdch

@ MSES XL 3—4E MRS REREJZ Zof FHX Hte Ritd A4 MBEE
PRI (0~33%, 20C)% EEEIIREBI0E #Estd T B 0.1N NaOH=z & &€
sl HEEo 2 Fmeldrh B BEREL kT2 H6S 10023 FEAAEL FEstUch
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Table 3. Peel thickness and moisture content of Satsuma Mandarin fruit in relation to the
degree of damage by sun-scald.?

Cultivar Degree of damage Peel thickness Moisture content
(un) ©
Miyagawa(Early) Normal 2.33p Y 80.34 ¥°
Miyagawa(Early) Slight 1.83ab 75.7b
Miyagawa (Early ) Medium 1,62a 74,8ab
Miyagawa(Early) Severe 1,56a 73.1a
Hayashi (Common) Normal 2.5Tb 77.6¢

z) Observed on Sept. 28.
y) Mean seperation by DMR., 5% level

Table 4. Peel thickness and it's moisture contents in fruit produced on the trees
tolerant and susceptible to sun-scald.

Tree peel thickness (mx) Moisture content (%)
Tolerant 2.33 80.3
Susceptible 1.56 70,5
Significance =} x % *

z) Significant at 1%(% %) and 5%(*) level by T—test.

Table 4= WERE 2% KMl 72k 16% LIEog HigEr vho] #4ss 5o Brsalol
REHP KT SRS BAEY FRelvh BLEe] BRFAE 2.33mE A S50 £ 1. 56mmol
teal HESA Ao K5 &R A4 5% KA HEEs WEslO F ERS HiE mE
oF EEYL MR dSE debdch & £ T G k5 EEe HS % KBKK
A% HEEEES U7l A& AR sk =gl

R AREE ZEH= REA EE SERAS S HRY SRS Table 5, 6o vhepd ups)
Aeh BEREE o2 REe Rbeld] A& BERS AR £& FusA wuch 19

[E 2
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Table 5. Contents of major inorganic elements in the fruit peels of different degree of damage
by sun-acald.

0,
Cupyp >~ Tam e e, N(“%) P,05 (%) Ky0(a)  CalO(k)  MgO(%)
Var e € of efl(

Miyagawa (Early) Normal 1.083%40,021 0.137%0,006 1,24710.006 0,77740,086 0.20630,091
Mivagawa (Early) Slight  1.05330.008 0,130£0.006 1.0771+0.035 0,80040.050 021740004
Miyagawa ( Early) Medium 1.09040.025 0,13040.006 1.110+0,029 0.79040,006 0,20730.004
Miyagawa (Early) Severe 1.16710.046 0,140 1.13040.046 0,8404+0,033 0,22740.009
Hayashi ( Common) Normal 1.007%0.02 0.143+0,004 1.09010.121 0, 87030,040 0.203+0.004

Table 6. Contents of micro inorganic elements in the fruit peels of different degree of damage
by sun-scald.

C

u/,l.var de,,?:;;ree ofe,heht Fe(ppm) Zn(ppm) Mn(ppm)
Miyagawa ( Early) Normal 216.33+37.58 17.93+1.56 7.09+1,51
Miyagawa (Early) Slight 147,67+55,05 21.80+3.03 6.60+2,20
Miyagawa (Early ) Medium 184,67 +44.07 18,603 2,57 10,87+2.01
Miyagawa (Early ) Severe 88.67+ 7.30 15.90+2.28 4.50+2.16
+ Hayashi (Common) Normal 131.11+24,19 17,10+ 4,04 2,90+1.77

v} Table 75} 8o 4} B.= upe} 7ro] @@eBiol HESHRE <ol = o 7ha EEM T EEA #H
B BEslddceh N e @ed el BmELHB A Faed ol N @%mH HE

Table 7. Contents of macro elements in fruit peel produced on the trees tolerant and
susceptible to sun-scaid.

Tree condition N (%) P,0g (%) K50 () Ca0 ) Mg O(%)
Tolerant 1.083+0,020 0.137 1.247%+0,063 0.77740.086 0,207+ 0,091
Susceptile 1.117+0,024 0.137 1,090+ 0,005 0.730 +0,049 0.217 + 0,040
Difference *’ -0.0334* ONS 0.157* 0.047NS -0.01INS

z} Significant at 5% (%) level by T-test.
Table 8. Contents of some micro elements in fruit peel produced on the trees tolerant and
susceptible to sun-scald.

Tree condition Fe(ppm) Za(ppm) Mn(ppm)
Tolerant 216.33+37.57 17.93+1.55 7.09+1.50
Susceptible 125.33+4,91 22.20 +2,25 4,13+2.25
Diff erence 2’ 91,00** -4,2TNS 2.96NS

z) See table 4.
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Figure 2. Occurence of sun-scald on Early Satsuma mandarin fruit affected by wvarious

treatments. O---O, Control; O—O, CaCO;; []----- (0, K;0; O—11, CaHPO,
+B:. X-~-X, Monmorin; X——X, Paper bag.

R BREBEER FEA=(Figd) HBES 10% LIL #HEE whou Hald Zo)ixE
¢t Monmorin AiET 25 2% LIAE HEEAE 480 Hih @EBEJALE oL v A
= BHESR dSE ¢+ dch

— 124 —



FAEM REA LR BEAG @l L ouuid s 9 Bk Mk i 7

#iE RFEH LERERE e B fRishel BB L rfrel #5490 Table 9, 10el vhebad
upeb el & RV EEAT ’*Eoﬂ oAl BE R EEN el wbeb Afisl ol of o] sl
M3 &fekat ol Monmonng] 749 iy N @b 47 Bi PoOs, KO W Fe 8-S
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Figure 3. Effect of several treatments on the occurence of sun-scald in Early Satsuma Mandarin
fruit. Percent fruits damaged was investigated on Oct 27.
Mean seperation by DMR, 5% level, after the transformation of the observed value
to arcsin.

Table 9. Effect of various treatments on the contents of macro inorganic elements in the fruit
peel of Early Satsuma Mandarin.?

Treatment N ) P,05 (%) Ko0(%) cao () Mg O (U)
Monmorin 1.043aY’ 0.143 ¢ 1,147b 0.820Ns 0,200 NS
CaHPO,+ B 1.077ab 0,147 cd 1,117 ab 0.800 0.200
KCI 1.083b 0,123 a 1.123¢ 0,773 0,207
CaCOg4 1,103b 0.133b ‘1,1033 0.863 0.203
Paper bag 1,09 b 0,137 be 1,190 be 0.793 0,207
Control 1.120b 0.127 ab 1,077 4 0.753 0.207

z) Fruit peel for analysis was sampled in the period of occurrence of sun-scald (Sept 28).
y) Mean seperation by DMR. 5% level
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Table 10. Effect of various treatments on the contents of some inorganic micro elements in the
peel of Early Satsuma Mandarin.?

Treatment Fe (ppm) Zn(ppm) Mn (ppm)
Monmorin 184,7c ¥ 17,53 NS 7.0Ns
CaHPO, + B 170.3 ¢ 18,90 6.0

KCI 135.3 ab 19,73 7.5
CaCOqy 138.3 b 19,73 5.4
Paper bag 179.7 ¢ 17.13 7.5
Control 112.0 a 20,7 5.0

z),y): See table 9.
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L ]
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Figure 4. Relationship between iron content in fruit peel and percent fruits damaged by
sun-scald.
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Figure 5. Relationship between K,O content in fruit peel and percent of fruit damaged by
sun-scald.

Table 11¢ % B/ 8% 47 =12 BES ekl Addl RE, RAR, RETA<
mES B@o] Ao, BE FEEE Fol¥x Herld KAl HEsHA vierh
Table 12014 2& wps} o] BEA K5 &R RERC R gddlovt Ritel Brixe

Table 11, Effect of various treatments on the fruit development® in Early Satsuma Mandarin.

Treatment

Fruit weight

Flesh ratio

Peel thiekness

Peel color index

@ %) (n=) 1-10)
Monmorin 125,5NS 79.7NS 2.33Ns 8.0p Y
CaHPO, + B 129,0 80.2 2.47 7.8b
KC! 124.7 79.8 2.40 7.3b
CaCO,4 136.8 78.3 2,53 8.0b
Paper bag 1317 80.4 2.53 5.3a
Control 116.6 80.6 2.47 7.5b

z) Observed on Nov. 2.

y) Mean seperation by DMR, 5% level.
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Table 12. Effect of various treatments on the Brix and acid content? in Early Satsuma Mandarin

fruit juice.
Treatment Morsture - content Brix Citric acid (%) Brix Zacid
ol peel (9%)
Monmorin 74,4NS 9.3cY 1. 16 ab 8.0NS
CalHPC, + B 74.8 9.4c 1.29b 7.2
KC! 76.0 9.1ab 1,20t 7.6
CaC0, 75.7 8.9a 1.08 b 8.2
Paper hag 5.7 8.9a 1.20b 7.4
Control 73.9 9.0 ab 1.15ab 7.8

z). v) See table 11

Monmorinsl CaHPO+B S8 b @al sl F&FskA Sabeh 89tR e s B et
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SO0 o
a
a
a
20
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Figure 6. Effects of various treatments on the chlorophyll contents in the fruit peel.

? Mean seperation within the same component by DMR, 5% level.
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Studies on the Occurrence and Control of Sun Scald in Relation to the
Inorganic Composition of Fruit Peel in Early Satsuma Mandarin Fruit

Moon Doo-khil.  Kim Seong-hwa
Summary
Factors affecting the occurrence of sun scald on fruit peel were analyzed. especially in
relatin to the inorganic composition of fruit peel. in Citrus unshiu Marc. cv. "Miyagawa’. And

in order to find out tge profitable method of the control of sun scald. the effects of several

treatments including the application of various inorganic salts, were tested with Citrus unshiu

Mare. cv. ‘Miho" The occurrence of sun scald and some fruit characters were observed.

Results obtained are summarized as follows:

. The thinner the peel thickness and the lower the moisture content in the fruit peel. the
more the f{ruits damaged by sun scald.

. The greater amounts of N and Zn in the fruit peel were correlated with the susceptibility
to the sun scald, whereas those of K:O and Fe with the tolerence.

. The foliar applications of Monmorin, or of (CaHPO,+B). and paper bagging satisfactorily
decreased the occurrence of the fruit sun scald. The foliar spray of CaCOs. and the soil
application of K,O also suppressed the damage by sun scald. but those effects were not
sufficient.

" The foliar applications of Monmorin, or of (CaHPO,+ B) resulted in the hihger contents of
K.O and Fe. while the lower contents of N in the fruit peel Paper bagging. however.
increased the contents of N as well as K,O and Fe

. Higher Brix of fruit juice was resulted from the application of Monmorin. or of (CaHPO,
+B). while lower brix. higher acid content of juice an delayed colour development were
from paper bagging.

_ The foliar application of the proper inorganic salts was considered to be an efficient
practice for the control of sun scald without any hazardous side effects on the fruit

quality.
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