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Effect of Foliar Sprays of CaCl, for Improving Fruit Quality of “Baekdo” Peach Fruit
Ik Youl Kim, Mi Young Kim, Jong Ho Ru, Min Kim", Yong Se Lee”, and Taehyun Chang”" (Research Institute
of Plant Nutrient, Dau Yu Co., Inc., Gyungsan 712-820, Korea, 1)Depar‘rmen’t of Bioindustry, College of Life and
Environmental, Daegu University, Gyungsan 712-714, Korea, 2)Depar‘rment of Plant Resources, College of Life
Science and Natural Resources, Sangju National University, Sangju, Korea)

ABSTRACT: To evaluate the effectiveness of the foliar spray of calcium on “Baekdo” pealch fruit, we
carried out experiments in the orchards. The sprays were apqlied with CaCl, (Ca: 400 mg.lkg') and CaCl,
with adjuvants (amino acid, 2 g. kg'I; phytic acid, 2 ml. kg and wood vinegar, 2 ml. kg™) for four times
from June 12 through July 4 at weekly intervals. The fruits and leaves were evaluated for Ca content,
firmness and incidence of Brown rot caused by Monilinia fructicola at harvest. To evaluate fruit quality
included Ca content, firmness natural decay during the storage, the fruits were stored at room temperature
for 14 days. The Ca content in leaf and fruit flesh at harvest was significantly increased (P=0.05) in CaCl,
+ amino acid treatment among CaCl, treatments. However, there was not significant Ca content in fruit
peel. The firmness of flesh increased significantly (P=0.05) in CaCl; + amino acid treatment. The natural
decay (Rhizopus stolonifers) during storage at the room temperature for 14 days, the fruit treated with CaCl;
+ wood vinegar exhibited lowest (P=0.05) incidence. Also, the firmness of the fruit during storage was
firmer with treated CaCl, than untreated fruit. In the treatments of CaCl, + phytic acid and CaCl, + amino
acid, it was possible to reduce incidence of Brown rot caused by M. fiucticola most effectively in the field.
In addition, inoculation with M. fructicola in fruits was also the most effective treatment for inhibiting
disease development in vitro. These results suggested that the foliar spray of CaCl, with adjuvants increased
the content of Ca and firmness of the fruits positively. It also inhibited the natural decay and the Brown
rot effectively.

Key Words: adjuvants, amino acid, Baekdo, calcium, Brown rot, firmness, foliar spray, Monilinia fructicola,
phytic acid, wood vinegar
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Table 1. Characteristics of soil used in the experiment

Agh 5 ALFR] o] A E3) 2ARReE Yk

a

Mz YUY

SAIEE 3 EQ 0|25H AL
BN AR A <l A spdelA ok 10
Ao wis FES AAgsl] 15785 19H0%, Wy 5yt
Ho=z }\]6-] sttt A Eok o312 Table 13 20
”% 7 7 EES AASL AEEFE 40 cm7HA]9
EH7 P o ® 538 At BAEgion, v
11—75 ok sist ‘:”“‘%‘;}(RDA 1988)0] Zto} B sich
E9Y pHE B E5 152 3to] S, 7158 3
o s BASgH -;T}iEH Q1A Lancaster] 0=, oko]
£ IN-ammonium acetate® FE3}1, Fe, Mn, Cu
4 7n9] n|F Y4 diethylene triamine penta acetic
acid(DTPA)°l &3t 53 A& HoE 22580, 3=
NG Al f= AT Zepzet BFFE7)(Optima3000

SC, Perkin Elmer)® ¥A3k3ith

CaCl, g™ AZ WY
oim AT 4 CaCl.7HO(FE79%)E AHEatgl o,
CaClo 9} T-8432%F WA Table 29} 2k A7) W82
CaCL.7H,O T A¥7(Ca: 400 mg. L"), CaCl.7H,O+
oln|yAK2 g L) AT, CaCl. 7HzO+phyt1c ac1d(2 ml LY
AET CaCl.7H,0+ 522 ml LY AT 2 1z
(BAlz) 3ttt CaCl A¥E 62 12 14 A% 57
A A0 7 43 AHAT SIGiTth
at
CaCl,
TEA o

Ol _I_jlg = |_ —|
5 odsh 3ol Ca BHE AP SAatol,

Ew‘—_l‘

AAF FoA] 12 m BYY U TR ERE Y

pH oM Av. P,Os Exch. cation (cmol kg’l) Heavy metal (mg kg‘l)
(15  (gkg) (mgkg) K Ca Mg Mn Fe Zn Cu
5.840.31° 46.7+8.32 737+1325 0.76:£021 2.50+0.45 0.79+0.14 14.7+1.52 965+5.71 1.4+027 12.3+0.42

*Means standard errors for 5 replications in orchard.

Table 2. Chemical properties of adjuvant used in the experiment

Amino acid Phytic acid (CsHisO24Ps) Wood vinegar
pH:5 pH: 2 pH: 31

Total amino acid: 17 M.W: 660.08 Total acid: 6.5%
T-N: 7.22% Organic phosphate: 14.51%

Amino acid-N:4.99% As: 3 ppm ©lst

NHLCL: 8.52% Heavy metal: 20 ppm ©|s}

Fe: 0.04% Inorganic phosphate: 0.7%

Sulphate :

0.07%
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Table 3. Effect of foliar spray of CaCl: on Ca content in peach leaves and fruits at harvest

Ca content

Treatments : X ] 1

Leaf (%) Fruit flesh (mg kg™) Fruit peel (mg kg™)
Control 142 b* 283 b 826 b
CaCl 1.49 ab 332 ab 1116 a
CaCly+amino acid 1.59 a 391 a 1247 a
CaCla+phytic acid 145 ab 338 ab 958 a
CaCl+wood vinegar 1.49 ab 357 ab 1239 a

"Mean separation within columns by Duncan's multiple range test at P=0.05.
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Bo] FrEglon, AT ] FAHQ Fo4e 1B
(P=0.05). TRl &3 Talof] Ca THE HJolE B
=, ol Ca = Z&of n)al) oF 4u) o) wekom A
el AR fFodel olg BATKP=0.05). 7
Fo) Ca T CaCla+amino acid HelTolx] oA 744
Wokoy, #ujel Ca ke BE Hlr) Az v &
g fFo4dE Bo, Ca AgTgtel] F4e itk

weet Ao FAE Wk I ARl Abwelrs
AR 2] AolE HY o (P=0.05), FEolM= #9] A}
o|7} G Table 4). ¥4 %+ CaCly+amino acid 8]
Tollx 7hd #9kem, ABEE CaCly+phytic acid A 79}
CaClo+wood vinegar Ael-tolx 7pd sofrt. o4 ws}
#52] Ca Fgne] IS H(Fig. 2), B9 Ca &
o] #5575 H At e Ae B S 9k

T

M%) nale| EX

Aol 149 AF & o] FAS AR 298 vy
(Table 5), A ZX AL F2 2o)& H3iTh CaCl,
I BREAE EE Ao FolA] FH] Ao 5825
AERUE FRIAoR go| dobgx|uk Az ol uis)
PgA T ATt fAd Aow FAGE wbH Al
FEAE ARG} AolE BT 2] AT glich

Bol H871kF ol s B Yo el mlx=
Ca 875 AR 8t Whiog 5ae g Aol
1497 A AR 2ol && 2418 AilFig. 1), A2l Zhel

EAHQ 59 2olE HHTHP=0.05). ArA T3 (Rhizopus
stolonifersy> A2 7% f-2) 2folg BgloH, CaCl, &
47 Hrh REAg £ AelTelA EEAA F3} ¢
FEIT B3] &4 Al 7 % CaCl+wood vinegar A2

120 r
a |
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00 - =
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Fig. 1. Effect of CaCl, treatment on natural decay caused
by Monilinia fructicola in peach fruits at room tem-
perature for 14 days. Brown rot occurrence (%): number
of fruit / total number of fruit x 100. C, untreated;
CaCl+a, CaCl+amino acid; CaCly+p, CaCl+phytic acid;
CaClo+w, CaCl+wood vinegar. Mean separation within
columns by Duncan’s multiple range test. Points marked
by the same letter are not significantly different at
P=0.05.

Table 4. Effect of foliar sprays of CaCl, on fruit quality at harvest

Treatments’ Firmness (kg/@5 mm) Brix (%) Acidity (%)
Control 0.69 b 108 a 0.39 a
CaCl, 0.70 ab 11.0 a 0.36 ab
CaCly+amino acid 0.80 a 116 a 0.38 a
CaClx+phytic acid 0.76 ab 116 a 032 b
CaCl+wood vinegar 0.73 ab 12.5 a 034 b

*The application of CaCl, (Ca: 400 mg. kg) and CaCl, with adjuvants (amino acid, 2 g. kg'; phytic acid, 2 ml. kg and
wood vinegar, 2 ml. kg"') were sprayed four times weekly starting from Jun. 12.
*Mean separation within columns by Duncan's multiple range test at P=0.05.

Table 5. Effect of fruit qualities after stored at room temperature for 14 days

Treatments” Firmness (kg/@5 mm) Brix (%) Acidity (%) AIS (mg-g‘] FW)
Control 0.38 b* 98 a 031 a 19.0 a
CaCl, 0.48 ab 10.1 a 029 a 20.8 a
CaCly+amino acid 0.56 a 104 a 0.30 a 214 a
CaCly+phytic acid 0.57 a 106 a 0.29 a 212 a
CaCl+wood vinegar 059 a 10.7 a 028 a 213 a

YThe application of CaCl, (Ca: 400 mg. kg) and CaCl, with adjuvants (amino acid, 2 g. kg'; phytic acid, 2 ml. kg'1 and
wood vinegar, 2 ml. kg") were sprayed four times weekly starting from Jun. 12.
*Mean separation within columns by Duncan's multiple range test at P=0.05.
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o] £& ¥X¥ A% Ca FFS T vs o] a3
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Fig. 2. Relationship between Ca concentration in the fruit fresh and firmness (A), and disease incidence (B) in cultivar
Beakdo after foliar spray of CaCl, with adjuvants. Date points indicate the mean fruit firmness and acress control, CaCl,,
CaCl+amino acid (2 g. kg”), CaCl+phytic acid (2 ml kg?) and CaCl+wood vinegar (2 ml. kg™).

Table 6. Effect of foliar sprays of CaCl; on the occurrence of Brown rot in peach fruits caused by M. fructicola in field
and inhibition of disease development of Brown rot in peach fruits by inoculation with M. fructicola in vitro

Treatments Occurrence of Brown rot (%) Inhibition value (%)" of disease development
Control 16.7 a” 0.0 ¢
CaCl, 121 b 109 b
CaCly+amino acid 125 b 129 b
CaCly+phytic acid 8.0 c 36.7 a
CaCly+wood vinegar 9.6 ¢ 378 a

“The application of CaCl, (Ca: 400 mg. kg”) and CaCl, with adjuvants (amino acid, 2 g. kg''; phytic acid, 2 ml. kg" and
wood vinegar, 2 ml. kg‘l) were sprayed four times weekly starting from Jun. 12.




dsiaee] GAE D7 281

Fig. 3. Disease development at room temperature by
inoculation with M. fructicola in vitro after foliar spray of
CaCl, with adjuvants in field.

After harvest, fruits were artificially wounded with
sterile cork block, allowing inoculum plugs in the fruit
hole to initiate decay at wounds.
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