Protected Horticulture and Plant Factory, Vol. 24, No. 2:113-118, June (2015)
DOI http://dx.doi.org/10.12791/KSBEC.2015.24.2.113

s T = == a = =]
e Yugael u7IY B0 ME JUET W ZMBLE wory
AT - HMET - SRy’ - 3BT - s - "y

D e

Fruit Quality and Occurrence of Brown Leaf Spot Disease
(Pseudocercospora vitis) according to the Width of Plastic Shelter
in the Grape ‘Campbell Early’

Su Jin Kim', Seo Jun Park', Youn Young Hur', Jong Chul Nam', Sang Wook Ko', and Sung Min Jung'®

! Fruit Research Division, National Institute of Horticultural and Herbal Science, RDA Wanju 565-852, Korea.

Abstract. The objective of this experiment was to evaluate the effects of application wide plastic shelter (WPS) in
the ‘Campbell Early’ grape. WPS was developed 30cm wider than standard plastic shelter (SPS; 210cm). Under the
plastic shelter, the average daily temperature was 2~3°C higher than ambient temperature, but WPS treatment was
0.5~1°C higher than SPS treatment. However, relative humidity 15~20% lower than ambient and shown different
result between two treatments annually. The occurrence of brown leaf spot disease caused by Pseudocecospora vitis
on the vineyard decreased 55.6% (2012) and 17.2% (2013) under WPS than SPS. Grape bunches collected two har-
vest seasons (2012, 2013), were analyzed fruit quality (total soluble solid; TSS, titratable acidity; TA, berry weight,
berry size). In 2012, grapes had no differences in the quality of two treatments, but in 2013, significantly increase 0.4 °Bx
of TSS and decrease 0.8% of TA on the WPS than SPS. It suggests that the application WPS reduced the incidence
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of brown leaf spot disease annually, and then affect to the fruit quality.
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Fig. 1. Standard plastic shelter (A; SPS), and wide plastic shelter (B; WPS), the wide plastic shelter is wider 30cm than stan-

dard plastic shelter.
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Fig. 2. Daily average temperature (A: 2012, B: 2013; ) and Daily average humidity (C: 2012, D: 2013; %) differences between SPS and

WPS.

Table 1. Microclimate factors of experiment field in 2012 and
2013.

Microclimate factor” Year Jun. Jul. Aug. Sep.
Teml/;vrzfl%: ey 212 29 245 267 210
2013 222 241 269 215
Relative Flumidity 5,15 740 911 843 793
(%)
2013 819 952 886 789
Precipitation (mm) 2012 90.8 4253 3652 1611
2013 369 4474 1207 2045
Wind speed (m/s) 2012 24 24 29 26
2013 23 36 28 28

“data in Inchon from annual climatological report in Korea
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Table 2. Infection rate of grape ‘Campbell Early’ caused by
Pseudocercospora vitis between SPS and WPS.

Treatment 2012 2013
WPS (240cm) 277 29.7
SPS (210cm) 62.4 35.9
Significance” * *

% «x; Correlation is significant at the 0.01 level (2-tailed), «; Corre-
lation is significant at the 0.05 level (2-tailed), ns; Not significant.
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Table 3. Fruit quality and berry growth of grape ‘Campbell Early’ between SPS and WPS.

Year Treatment ]S“gi?(lissc()!lél:;l; Titrata?ol/eo)acidity pH Belz‘gl rvrxlf)idth Beréym lr:le)ight Berty( g\;eight
WPS (240cm) 16.1 0.42 3.65 21.1 20.6 6.22

2012 SPS (210cm) 15.6 0.44 3.47 225 219 7.23
Significance” ns ns ns *K *K *x
WPS (240cm) 17.1 0.47 3.49 229 222 7.16

2013 SPS (210cm) 16.7 0.55 3.55 225 21.9 7.01
Significance” * * ns ns ns ns

#**; Correlation is significant at the 0.01 level (2-tailed), *; Correlation is significant at the 0.05 level (2-tailed), ns; Not significant.

116

Protected Horticulture and Plant Factory, Vol. 24, No. 2, 2015



e adele] voky o) mE SHEL 9 DAY YRy

Cabernet Gernischet =202 AldH Ao Az}
Zb ol UANE IubH oz H|7h AX|olA Pe
F7tet Akwe] 7T =AAET Bk AdEnar 519
ThMeng 5, 2013). &= T2 A7 Z¥E v7[Fo] 4
om YEGE AR ¥x9] IRt TUIhE Ao=E A}
HAT o AES] Afole ARG 4AETt H&
AoZ ZAREATH (Yum T, 2004). o= BIZFES X
SIS Wl vl ofsh FFIEF Al gt B
A )3l 252l sk FdEe] AAE Qs &
=z, 53] vy} o] Flo] flo] UaE= el
A e dsoz Qs G4 T Eliths AR
o] o]& AR FHIITHLee T, 1999). W EAIA
Ao M= vz g vl7kdolA] Alel7) 30 comz E
o]z lol, FFHH HX|Fe] 2EFTPt dix BEH]
ZHIAVel vlsl] 1] =4 0T (0.5~1°0). WA
T AR oHPE el ofdl 7183t FH Aol
7kt aHE ¥ede] 9xrt Srkslal Aker) 74E)
= oP7F Yehd Aoz ghdkEn) xeo] JuFo] Fat
2 7R A 1ol wE XeFde] o] Fat
2 PR AT GHLNY] FHE Skl wE
¥w FA] Pade ov] B FFolA Haustt
(Kliewer &, 2005; Bavaresco 5, 2008; Zoecklein &,
1992). BIZ7}3} =Ro|x] 25o] A8 vlusl & uf
H7FEllM Y] o] €53] F2 AoE Yehi=d,
ol T3] A9l o3t el W AAHE o}
SRS fFale uvel Atasel o] Aol <
Ao EE BIEoIQlt}t (Novello 5, 1999).

H7Re] o&ke ¥wdlo] Aol AR =EHw AE
WAE) 915t Ex o= vizky 2ol ofsl e ds) 4
T7F @A o) w87 FRPIES] Al
TAES] HEEL IS Frh B AP AapiMx
FEn7Re] Axjo) osf 2 XAl A" dFnVE
o] Alde] Ewol ZAFLY o] PFE 2107} e
o, HEAR FAFL JoM= Fefgt AolE Bt
webx] AN BI7HeY] a9 ARRE BVt
HAo] Zylo) o3k 3 At 9 LAl wE FaEd
o et FHAQ1 avpET} HA SRl oJgh B3Pt
B Zlaapt o & Zow e wE o)) e
AP S B ST wE o3l FallliEe)
9 wolo] 7Yt 5 ARl FAASL) QFgsle} ofd
wE 7|49 FEEAE JES v|F Aog FeE)

ol HH

b

rot

[o

X~
A

kO

wAge T Audels] BE WY X FRE
B 9l NS BB kg Zol

Al - A2SH, 242 X255 20154

7129 #F H7HRT 30em A 7AE] Tt H
JHRIAEE BF d7leEr 2-3°C A Jeldar F
Zap sl ¥ HALEE 0.5~1°C AEEE 17
Hoh =4 et AddisEs d7IEERET 15~20%
A VR o™ AXZE 2polE BATE. Pseudocecospora
vitis o 23] WA= X = AR Ee] WAL 2012
Holle FZn7igdo] 5071 Bl 55.6% HA Ve
Pal 201399= 17.2% AA UETE Xes 249
A 9 I, AR, 49, A3 5
FRFAS SAAT. 2 A 201289l ARt A
o7} WA kgkont 20130l BEH|71o] B3}
Fol 0.4°Bx EYIL A 0.8% He A e
ATt o= FHF vIZIe] Hgo] ZAMFEHo] WAy A
TE v, Fdd 9 vAE A AR

A A

o] =2 20159% FEZEH FTANS BT
71N 582 E A A AL A
FE A7 (PI010907012015).

Literature Cited

An, S.Y., S.H. Kim, S.J. Choi, and H.K. Yun. 2012. Character-
istics of cold hardiness and growth of grapevines grown
under rain shelter type cultivation system in the vineyard.
Korean J. Hort. Technol. 30:626-634.

Bavaresco, L., M. Gatti, M. Fregoni, and F. Mattivi. 2008.
Effect of leaf removal on grape yield, berry composition and
stilbene concentration. Am. J. Enol. Vitic. 59: 292-298.

Chavarria, G., H.P. Dos Santos, L.A.S. De Castro, G.A.B. Mar-
odin, and H. Bergamaschi. 2012. Anatomy, chlorophyll con-
tent and photosynthetic potential in grapevine leaves under
plastic cover. Rev. Bras, Fruitic. Jaboticabal. 34:661-668.

Cartechini A., and A. Palliotti. 1995. Effect of shading on vine
morphology and productivity and leaf gas exchange charac-
teristics in grapevines in the field. Am. J. Enol. Vitic. (46)
227-234.

Jung, SM., J.H. Park, S.J. Park, H.C. Lee, J.W. Lee, and M.S.
Ryu. 2009. Regional differences of leaf spot disease on grape-
vine cv. ‘Campbell Early’ caused by Pseudocercospora vitis in
plastic green house. Res. Plant Dis. 15:193-197.

Kliewer, WM., and N.K. Dokoozlian. 2005. Leaf Area/crop
weight ratios of grapevines: influence on fruit composition
and wine quality. Am. J. Enol. Vitic. 56:170-181.

Lee, J.C., J.H. Kim, C.J. Yun., and M.D. Cho. 1999. Studies
on standardization in cultivation under shelter for improve-
ment of grape fruit quality. Research report. Chungnam
Univ. Ministry of Agriculture and Forest.

117



A5 - v

HN

Meng, J.F., P.F. Ning, T.F. Xu, and Z.W. Zhang. 2013. Effect
of rain shelter cultivation of Vitis vinifera cv. Cabernet Ger-
nischet on the phenolic profile of berry skins and the inci-
dence of grape disease. Molecules 18: 381-397.

Novello, V. and L. de Palma. 2008. Growing grape under
cover. Acta Hort. 785:353-362.

Novello, V., L. de Palma, and L. Tarricone. 1999. Influence of
cane girdling and plastic covering on leaf gas exchange,
water potential and viticultural performance of table grape
cv. Matilde. Vitis 38: 51-54.

Park, J.H. 2004. Ecology and etiology of leaf spot caused by
Pseudocercosora vitis on grapevine and its cultivar resis-
tance in Korea. Ph.D. Diss., Chungbuk National Univ.,
Cheongju.

Park, J.H., K.S. Han, J.S. Lee, S.T. Seo, H.I. Jang, and, H.T.
Kim. 2006. Pathogenicity and infection mechanism of
Pseudocercospora vitis causing leaf spot disease on grape-

118

S EER

9EE - S - 34w

vine in Korea. Res. Plant Dis. 12: 15-19.

Park, S.J., J.G. Kim, S.M. Jung, J.H. Noh, Y.Y. Hur, and Park,
K.S. 2011. Influence of leaf number on berry quality of
Campbell Early grape. J. Bio-Envron. Control. 20:211-215.

Son, D.S. S.B. Chong, W.J. Lee, and K.K. Kim. 1988. Culti-
vation system under the rain shelter for grapevine. Annual
experimental report. Horticultural experimental station.

Yum, S.H., S.J. Park, Y.C. Lee, H.J. Kim, H. Chun, S.Y. Lee,
Y.I. Kang, and N.G. Yoon. 2004. The environment and fruit
quality according to dimensions in a rain-protecting struc-
ture for grapevine cultivation. Annual conference of the K.
Soc. Bio-Environ. Control. pp169-172.

Zoecklein, B.W., T.K. Wolf, N.W. Duncan, J.M. Judge, and
M.K. Cook. 1992. Effects of fruit zone leaf removal on
yield, fruit composition, and fruit rot incidence of Chardon-
nay and White Riesling (Vitis vinifera L.) grape. Am. J.
Enol. Vitic. (43):139-148.

Protected Horticulture and Plant Factory, Vol. 24, No. 2, 2015



