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Effects of Foliar Spray of Calcium Hydroxide on Shoot Growth and Fruit Quality in
‘Daewol’ Peach (Prunus persica <L.> Batsch)

Ji-Young Park”, In-Chang Son'
University, Cheongju 361-763, Korea)

and Daeil Kim'(Department of Horticultural Science, Chungbuk National

The effects of foliar spray of calcium hydroxide (Ca(OH);) during fruit growth period was investigated by changes
of the shoot growth and fruit quality in ‘Daewol’ peach (Prunus persica). Since foliar spray of Ca(OH), 1, 2, 5, and
10 g-L at 7 day-intervals after fruit thinning, shoot growth was remarkably decreased compared with control group.
An average SPAD value of fifth leaf from proximal part of the shoot was higher as 42.1 specific color difference
sensor value (SCDSV) of Ca(OH), foliar spraying treatments than 40.9 SCDSV of control group. Photosynthesis rates
were also significantly increased by treating Ca(OH), of higher concentration. Among fruit characteristics affecting
quality, fruit weight was increased depending on concentration of Ca(OH), treatment. The soluble solids content was
lowest in control group (8.78 ‘Brix) compare with higher concentrations of Ca(OH), foliar spraying treatment in each
9.17, 9.22, 9.71, 10.58 ‘Brix. The acidity and anthocyanin contents were no significant differences among treatment,
but firmness of pericarp and flesh of fruits was significantly increased by Ca(OH), foliar spray treatment. As a
results of morphological observation of leaf, thickness of palisade parenchyma was thinner in control group (63.5 1m)
than those of each 86.5, 87.5, 93.6, 107.4 tm in Ca(OH); foliar spraying treatment. Higher Ca(OH), foliar spray also
increased the thickness of cell wall of epidermis and hypodermis in ‘Daewol’ fruit.

Key Words: Calcium hydroxide, Cell wall, Chlorophyll, Fruit quality, Shoot growth

M E
fAshaL sk BEA 24
2 AExAe T3 FAHQ2AE(Elad and Kirshner,
1992; Elmer et al., 2007), §i¥o] =olel upg} Alaxuo]
BHEo] WAshE 9o wskE Alste|(Cheour et al.,
1992) A AAF S FA4D B oher, 3]
1:]— ’cﬂ—ak 7‘7]. ] _\,]_J] 7<1—}\ﬂ i;(] C J,})J E;ﬂ KX 6]:/:)]—/\]7]_5_
A8k FHHKim et al.,, 2001; Park, 1999; Song et al.,
2006). T3t A U] ZH50] Seo] ZrhElw AlEH ARl

2] A}
Tel: +82-043-261-2527 Fax: +82-43-271-0414
E-mail: dkpomo@chungbuk.ac.kr
"These authors contributed equally to this work.

102

ARSI} Zgpo] o] AT o mM FFo] slEo] B

< HES A 724 AR F7HKKwak et al.,

2004) AdlFgo] 53 e Wt uist A A &
7¥stctal &efA] St Volpin and Elad, 1991).

o} o] Zrge I Akl 9lo] Fask Fr1dRed,

B o)

A Al AL FAA E] o] FAdo] Yol IR S
#o)x]7] witell(Adams and Ho, 1993; Bukovac and
Wittwer, 1957; Cho et al., 2003; Kim et al., 2006)
o) x4 w9 AR a T wAlE 4o vt
(Drake et al., 1979). WebH ZaAAs SHME Fozn
A 2 S SiAA e A s gl
A FUE =53k 9t Metha and Jindal, 1986).
SHARE ZEAIAE o83 9] A 9 A S
o thgh A= Abke} 22 w4 X—.L%Oﬂ‘ﬂ =3 o] 9l
Z2 28 3 7o) EAWsle] 20| W30i4 97 uq]—,—



Zp st ot Hpote] AH3h HAEA W} 103

off the #FelM 9] Aot & A o] el sl
ojalA] 2AKE Qo) olek 53] Bgoke] A 4% F
A9 A weh pxAow oksiey] 41, W 2 A
e Aokt BFoz AR YO KKim et al., 2006)
AeAAE o1&t A7k *‘D‘ﬂ Hl 13 Ao, T 4
Ao gt A Aol B A= o] FolA A ok

uebs B AE Baol ‘e FES FAlske] gt
XA A 9 9o A A Sl AR e
98kS v (Brown, 1995; Son et al., 2010), ?—LJ Ae]
4 2795 F7H171=(Son and Lee, 2008) S-S
SRR uazgoza A AS, Bl F4 ‘3-1 W €]
T4 5 st wxe ks Fsb] Sl st
Ak

EREIT

T GHAE aiE AR flE 5
Al A Fol AulE7Ee] 58 T j%% A
FEQeh AT F FAVF FAe 5575 AskaL
5 ¥ 59 2997E 7Y AR T 5ﬂ°ﬂ A7 1L
sl 1, 2, 5, 10g*4“3} LM 15T 4 LA wHkS
of Axsiglon tx e FHRTE 179 4 LE & A
Eirdsg

A2 A} A= Blssst A xS AT E 20
WA A7gste] AR 1AF A o] Y dFY 1AL
2 /\g;g—ac}:_% %x—] ].oiD]. (ﬁ/\ucb /\/\]@]_71/“
d (74 109)el Az 71F25E 59A ol 20mE A5
o A% Z747](SPAD-502, Minolta, Japan)E ©]&3l =
deloly A S Fdd Y S47I(LCpro’,
ADC Bio Scientific LTD, Hoddesdon, Herts, UK)Z ©|
g3lom 574 27 PPFD(photosynthetic photon flux
density)E 0 umol - m?-st - 1200 umol - m?-s? Mo
A LEDZES x1dog glon ZAHeo Lx= A}
&3} U skl Ak 71FERY 5HA oS dAet
o] =43}t

7} Al B BAS AkE] QlEl sl 135 31

4 21 AHzto] HeS S ATt & 20709
Sﬂr*‘—"* AAste] AEH(P5 mm)o] F-2HE 7§E74](FHM 5
Fu}lhara ]apan)i A Are] Iy 9 I AHE

3
o]
7}

_”:

2‘: e
N

ofl, 1%
e

e

}=J

ZFAY 1F

5745 Ao AeFex NHTE 45 I, :}*ﬁ—?}
> %xq%Eﬁ](PR 101, Atago, Japan)E ©o|&3] T TS

ZAai0, AHeE osiet 9% 5 mLel F54 20 mLE
7}sk 2 01N NaOHE AAshdaA HAAL Fubdos A
9% NaOH%S malic acid@ o= SISt #1419 &
A Aol FEE HEAloRd @RS 530 nme] UV/
Visible Spectrophotometer(Ultraspec 4000, Pharmacia

Biotech, Sweden)& ©]&3] Z7435}5ith

s} o] SRets Bas sla Fusde AFAE
159 ol A ko) yiel suA 98 Ao

5 2419 242 5 x 3 mme] 2712 Fe} olgele
, B 58 579 219) 2 AP 4urge 24
S5 x 3 x5 mm Z7)Z AFE T Son} Lee(2008)2]
el et A 249 1S 218l 2.5% glutaraldehyde
(0.05M Phosphate buffer, pH6.8)%} 1.6% paraformal-
dehyde& Z3st 117 ofof] 48417 I AIZ1 %, 30, 50, 70,
90, 100%94 oﬂ ioﬂ _/’,:7‘4]_7(4 oz i];(]z‘sl—giyﬂ 17(19_ E]-/\
AFE Brd 229 UHe| Technoviz 7100(Haraeus
Kluzer, Germany) S 5417 embedding¥t - microtome
(RM-2165, Leica, Nussloch, Germany)< ©]8-3to] 0.4 /m
o] AR ARE vkEe] &Eolt Fupre] FABIL
Toluidine-Blue O(TBO)&oz HAst & Fskeu]ry
(Nikon ECLIPES 80i, Japan)©.2 #2393l on], ALz
Z1%(NIS-Elements AR 2.30)< o] 219 F7l9} A4z
9] 57, wo)FelAle] Axe) 7] 9 A ) 58
243903, Bl E39) Sulo) ALH AR 23
3l3ItHSon and Lee, 2008).

_E

MI

= = =
PG TR QuaRe wE Hool Y FF
o AxAe] MskE 2ARE A3k Fig. 13 2k iz
o AL AN F% A 77}?‘5} A, kst
Z A Trellds 7)o ghubet AAEs Holthrh W
X 45 FHE o] AAEL, 2 g-L‘1 AT
= AgEes Az 4

of gAIZ SAHE Ae HAB
W57} B A TR Aol ol
ARG GuEaEsol A% £4L

Al713L Sh=Hl(Jeong et al., 2006), Frwo} ‘HY FEolA
40 r -1
~=Cont. +1lgL
Bt w2gl’  esgl /%/
Q
N N
e =10gL?
5 & ]
g 20 X
8 I
2 i_g
=]
@ bt

1 2 3 4 5 6 7
Weeks after foliar spray

Fig. 1. Changes of shoot length according to different
concentrations of Ca(OH), foliar spray in ‘Daewol’
peach. Bars represent the standard error of means from
20 replications.
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Fig. 2. Effect of different concentrations of Ca(OH); foliar
spray on SPAD value in ‘Daewol’ peach after a week
from the final foliar spray. Bars represent the standard
error of means from 20 replications.
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Table 1. Characteristics of leaves affected by different concentrations of Ca(OH), foliar spray in “Daewol’ peach.

Ca(OH), Thickness of palisade parenchyma (um) Thickness of
Thickness of leaf
Treatment spongy parenchyma
(g L'l) (¢m) 1st 2nd 3rd (em)
Cont. 126.6+1.55 23.8+0.72 20.7+0.70 19.0+0.78 42.1+1.67
1 147.7+7.02 34.4+1.16 32.2+1.04 19.9+0.95 41.0+£2.01
2 154.8+5.67 33.5+0.83 29.3+1.14 24.7+0.89 40.5+1.79
5 171.6+5.67 34.0+0.88 34.3+1.48 25.3+0.77 43.9+1.79
10 187.1+8.44 41.9+1.14 36.4+1.41 29.1+1.39 57.6+4.30

* Means value + S.E (n=30).
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Fig. 3. Transverse section of leaves affected by Ca(OH); foliar spray in “Daewol” peach at the harvest. Cont., water foliar
spray; A, 1 g-'L” Ca(OH), foliar spray; B, 2 g'L”" Ca(OH); foliar spray; C, 5 g'L"" Ca(OH), foliar spray; D, 10 g'L"" Ca(OH),

foliar spray.
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Fig. 4. Effect of different concentrations of Ca(OH); foliar
spray on photosynthesis rate in ‘Daewol’ peach.
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Table 2. Fruit quality as affected by different concentrations of Ca(OH), foliar spray in “Daewol’ peach

T(I?Szgctl)rl;le)rzlt Fruit weight Soluble soolisis content Acidity Anthocyamn
(L) (8 (°Brix) (%) (1em-em’®)
Cont. 242.0 b* 8.78 b 0.58 a 022 a

1 263.2 ab 9.17 b 0.56 a 0.18 b
2 263.8 ab 922 b 044 a 025 a
5 279.3 a 9.71 ab 045 a 0.23 a
10 2784 a 10.58 a 046 a 025 a

* Mean separation within columns by Duncan's multiple range test at P < 0.05.

Table 3. Fruit firmness and characteristics of fruit cell wall as affected by Ca(OH), foliar sprays in “Daewol’ peach

Ca(OH), Firmness (kg- @5 mm’) Thickness of cell wall (um)
Treatment
gLh Pericarp Flesh Epidermis Hypodermis
Cont. 2.38 d” 126 b 1.8+0.14” 2.3+0.11
1 294 c 1.36 ab 2.7+0.24 3.4+0.32
2 3.12 be 1.35 ab 3.1+0.19 3.6+0.21
5 3.22 ab 1.40 ab 3.4+0.33 4.4+0.34
10 347 a 145 a 4.0+0.20 4.7+0.23

* Mean separation within columns by Duncan's multiple range test at P < 0.05.

Y Means value + S.E (n= 20).

Cont. A B

Fig. 5. Transverse section of fruit cell wall affected by Ca(OH); foliar spray in 'Daewol' peach at the harvest. Cont., water
foliar spray; A, 1 g- L™ Ca(OH); foliar spray; B, 2 g- L™ Ca(OH); foliar spray; C, 5 g- L™ Ca(OH), foliar spray; D, 10
g-L" Ca(OH); foliar spray. Black arrow: epidermal cell wall. White arrow: hypodermal cell wall
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