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Abstract

BACKGROUND: Caused by cultural environment, the
fruit skin stain results in serious damages to pear fruit.
Particularly susceptible to this damage, ‘Niitaka’ pear
accounts for 82% of pear cultivation in Korea and many
farmers growing the pear trees have suffered economic
losses due to fruit skin stain. This study investigated the
effect of different treatments of ‘Niitaka’ pear during
growing period on the occurrence of fruit skin stain.

METHODS AND RESULTS: The treatments in the field
included gibberellin (GA) paste, spraying with amino acid
tree fertilizer, functional bagging, and coating of the inner
paper bag with agents. The relationships between tree vigor,
mineral nutrition concentration and fruit skin stain
occurrence were also investigated. The fruit skin stain
symptoms occurred from young fruit (May 25) until harvest.
There was no exposed fruit flesh. The occurrence of fruit
skin stain was significantly reduced in normal tree (shoot
length 110 cm), as well as using GA paste treatment, and
bagging in calcium and lime sulfur coated bags. However,
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spraying with amino acid tree fertilizer made no difference
in comparison to control. In addition, bags in which the
inner paper was coated with lime sulfur and soybean oil
resulted in chemical injury to the fruit skin caused by
bagging. The K concentration of shoot wood and fruit skin
were higher than those of the control. Also, there were lower
T-N, K concentration of leaf.

CONCLUSION: These results suggest that occurrence of
fruit skin stain in ‘Niitaka’ pear fruits during the growing
period can be reduced by GA paste and bagging in calcium
and lime sulfur coated bags. The symptoms of chemical
injury to the fruit skin caused by bagging in lime sulfur and
soybean oil coated inner paper were different compared to
skin stain occurring in fruit during the growing period.

Key words: Coating agent, Fruit skin stain, Gibberellin
paste, Lime sulfur, Niitaka pear

N E
Hl A e BHEde] 9ol eue) bl Al <
85%%F At = F¢EE otk 19 ) Talo 15
S 22 AFFYITA] WAt FEAIY AsedoR
Qlgt FEA W F7MASA A EAEIL JTHKim ef



Factors Associated with the Occurrence of Fruit Skin Stain during Growing Period in 'Niitaka’ Pear 199

al, 2006). v #ujof| LAYt} TS E T AHFTFHTHL
2= w7y EHE2KKim, 1975; Choi ef al, 1995; Seo et
al, 2000), ‘&4 AEA| AFEE= dFe] B2 07 st =
Sof 93t vl ASAHKim ef al, 1999), B4 752 ¥
o WA 59 o]EHo] AFE sk 29T (Seo
et al, 2010), 571 9 A& Z 3goldl| &l LAYsk= v
WD 5IHKim ef al, 2006) 5°] Utk wjHHdSH= 5
4 AEHE 2] Ak Azl AlzAtolrt Edsto]
EFol & AU, A HlRS] HAEOR QlEte] &
A Aol W 79, 1Ela vzt Yol 2= g Hab
et Park ef al, 2008b). B ASF7|2 445 Hol
skt 53], 542 28(ETY, B71)0] =%E o,
AR Fol= veh tsnd Aol 2ol stk
(Yun et al, 2000). WjZ¥)d=3}e] g el FHA7A
sk Al Frgo] Hof QIA gkow AR dAAtEe] 23
Aedal], a2 9 G s, wgole] g3 el o
2 4HA QItkPark ef al, 2008b). YF FItAAM = i}

WAL %) ERE BAoR AWAAE ) H7o] wx

atal glov, s SXMA FHove 5 A opvieAt
& Al AxE sta glont o5 FHudF B
e Ay AFS Aot BalEe AR aes W
A3tl Gloeodes pomigenaSt AFst tAPE EAISHH

(Rosenberger ef al, 1996; Johnson et al, 1997; Yun et
al, 2000; Hong et al, 2003), WjZ}3| S5 2ol| 4 LAt
& Cladosporium spp. ©| 744%°] =& HEE YERGS
W, 1 8] Leptosphaerulina spp., Tilletiopsis spp.,
Tripospermum spp. 2 Sporobolomyces spp. 5°| 27t
5~7% &% o] Cladosporium °] MHA LSS LO7]
= 7P T3 ddoletal st Park et al, 2008b).
FH ol Nam et al. (2014)5°] “Alaelx ajZo|dSa=
Mycosphaerella graminicola’} 64.2% -2 ¥kl &}
AgAbsel whet Zfol7} IStk Wi A5 3E WAe]
aMe ARl M3 FaeA dxet JERE AATeR
A HYdY UsE Y 4 Qv S(Kim et al,
2006), Fel4] WAE AlAE I Qs ARPAlEE tiophan
WP$} penconazol WP7} &3H2jo]etal a3l Park et al,
2008a).

whbA, 2 e v A s 2 Aite flete] Hh
A5 WA B ThsAlo] e AMEE =9} opv]ie

K 32

k)

il

AL SAREE B V)54 BAE Fete] we] vl 3
=

ZARIGOm, SAlSL SAl R FES) A5}
(}:j\

B A2 2006 FE 2008W7HA] 3WZE A7) o] HA|
A oAl o]l AR Aar 159402 100
H~15078 2 WS AIEFRE ARSIt

B AT el eAE oRe W (EE A1 80cm)
S} FAZE 21 WA A2 110em) & -8t 45
7)ol FEkete] HHAFIE ARSI AT viA]E A e
H 3uks g 15E aflon T PR 509 A
ato] v Fpujol] A5NS4, T, kow FEete] 7
Aloll ZAFsESAT.

A A2l AMED EEA(FEE 2.7%, okl
g}, 3= E Wl § 4090l 1399 25mgS el EES §
69 25U 55)0l Q14 2% BA(EA: QA £A]:
A, gAlold], g=nE gt & g Alo] A5} Y
AFAS ARSI AT WA= A 3k v
1572 ska 79 307 Aol AP 3 A7)
7b Blg dHE W AR 509 A ste] v
ASAE FA ARSIt HAFALS W 53 74
Q7 Adsto] el olgalon A HuE AR §
T EA(FT30, Wagner, Greenwich CT, USA)& FA}
st No= ghlste] FAlaklom, 7H-d11%=(SSC)>
= Hd =7 (Atago, N1 type, Japan)® 7314 °Brix® 3%
Aletoltt. 2] A2 AEA|(CR-300, Minolta, Osaka, Japan)
= o] g3l Ao Fok 2% M-S =73t Hunter L, a,
b #o® HeRith

opr| At A= Wl 559Fel| 13 2% BAE Hchst
T op| Ak AA(ETE A7 Alx, ) E 10082 34 5o
5350 AFE 7Y 0= 635 FAlol| Fs] AEst
Ak AR iRl HEd 3ukE v 152 st 7
5072 Spolch AP wHEpERE FAR9] 5092 A st
of uj Fujo] WA AETA WYY LEE 4, 5, Fo=
TEete] 7 Al SRF ARSI

7157384 Agle A 25 BA(EAOlE, §=), <14 2

S

Table 1. Occurrence of fruit skin stain at harvest on ‘Niitaka’ pear fruit as influenced by tree vigor degree in 2007

Occurrence of skin stain fruit (%)

Tree vigor :
Severe Moderate Slight Total

Little o . . .

(shoot length 80cm)Y 4.6 139 11.6 30.2
Normal 99 68 9.0 81

(shoot length 110cm)

YHarvest time
“Mean separation within columns by t-test at 5% level.
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Table 2. Occurrence of fruit skin stain and fruit quality at harvest on ‘Niitaka’ pear fruit as influenced by gibberellin(GA)

paster treatment in 2007

Occurrence of
Treatment

Fruit weight Fruit firmness SSC

Hunter value

skin stain fruit (%) (g) (°Bx) L a b
Gibberellin pas'ter 6.9 993+ 28.4 12.3 57.19 10.73 36.61
25mg per fruit?
Control 16.7%Y 768 11.9 55.88 10.10 36.75

“Treated 40days after full bloom.
YMean separation within columns by t-test at 5% level.

Table 3. Occurrence of fruit skin stain at harvest on ‘Niitaka’ pear fruit as influenced by tree-spray of anino acid fertilizer

in 2007
Occurrence of skin stain fruit (%)
Treatment
Severe Moderate Slight Total
Amino acid 10 mL/L 0 75 111Ny
tree-spray”
Control 0 54 7.6

zSprayed 6 times weekly from 50 days before harvest.
YMean separation within columns by t-test at 5% level.
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Table 4. Occurrence of fruit skin stain and fruit quality at harvest on ‘Niitaka’ pear fruit as influenced by bagging kinds

in 2007 and 2008

Occurrence of skin stain fruit (%)

Fruit Fruit ssC Hunter value

Kind of fruit bags

weight firmness

‘07 ‘08 Index(08)  (g) N  Bop a b
Yellow bag 14.0a% 21.9a 1.3a 739 28.5 11.9 55.77 11.06 37.09
iﬁg}iﬁﬁiﬂ;ﬁ;ﬁ 5.5b 12.1b 1.0a 740 33.9 119 5715 1221 3625
Filter bag 6.8ab 12.0b 14a 724 318 121 5644 1227  36.05
Newspaper bag 9.3ab 11.8b 1.3a 718 34.1 121 56.11 1142 35.64

*Bagging time : June 25.

“Mean separation within columns by Duncan’s multiple range test at 5% level.

Table 5. Occurrence of fruit skin stain at harvest on ‘Niitaka” pear fruit as influenced by coating agent coated bag in 2007

Kind of fruit bags

Occurrence of skin stain fruit (%)

Severe Moderate Slight Total
Sulfur powder 2g input bag 115 15.6 14.9 40.7ab?
Lime sulfur 20mL coated bag 45 54 34 13.4c
Soybean oil 20mL coated bag 9.1 19.7 21.2 50.0a
Epoxy resin 10% solution coated bag 8.0 8.6 16.7 33.3b
Urea resin 10% solution coated bag 2.8 9.3 15.0 27.2b
Petroleum undilute solution coated bag 9.7 11.2 19.9 40.9ab
Calcium 12% solution coated bag 2.7 122 14.8 29.8b

*Gray printed paper double bag, **Bagging time : June 25.

“Mean separation within columns by Duncan’s multiple range test at 5% level.
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Fig. 1. Fruit skin symptom at harvest as influenced by treatment of lime sulfur coated bag and amino acid fertilizer
of ‘Niitaka’ pear in 2007 (A: Lime sulfur 20mL coated bag, B: Sulfur powder 2g input bag, C: Soybean oil 20mL coated

bag, D: Amino acid fertilizer tree-spray). *Bagging time : June 25.
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Table 6. Mineral nutrition concentration per dry weight of shoots, leaf and fruit skin at harvest in frequently appeared
fruit skin stain of ‘Niitaka’ pear orchard

Sample T-N P K Ca Mg
(%) (%) (%) (%) (%)
Shoot wood
Fruit skin stain part 0.84 0.127*= 0.731 0.214 0.036
Normal part 0.89 0.109 0.805* 0.207 0.042
Shoot bark
Fruit skin stain part 0.53 0.100 0.962* 0.236 0.259
Normal part 0.84* 0.127 0.731 0.214 0.236
Leaf
Fruit skin stain part 1.39 0.175 1.287 1.551 0.362
Normal part 1.69* 0.157 1.362* 1.558 0.374
Fruit skin
Fruit skin stain part 0.395 0.053 0.808* 0.036 0.084
Normal part 0.400 0.052 0.776 0.039 0.089

“Mean separation within columns by t-test at 5% level.
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