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Abstract - Fruit thinning rate and characteristics were investigated for three years on seven promising pear (Pyrus pyrifolia
Nakai) cultivars, which were treated by lime-sulfur as an eco-chemical thinning substance. Lime-sulfur was treated twice at
the second and third days after full bloom by cultivar. Most of pear cultivars were significantly thinned by lime-sulfur
compounds. Especially ‘Whangkeumbae’, ‘Supergold” and ‘Hanareum’ exhibited high flower thinning rates, 41.5%, 40.1%
and 39.9%, respectively. As weather conditions at the lime-sulfur treatment, insolation and cloud amount were correlated
with flower thinning rate but not significant (» = 0.49 and r = -0.45, respectively). These results suggest that lime-sulfur is
suitable for reducing labor force for flower thinning of Korean pears but flower thinning effects of lime-sulfur can vary
depending on other factors such as environmental conditions. This information will provide useful data for low labor force
cultivation of Korean pear cultivars.
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Table 1. The number of flower cluster and flower to meet similar conditions before treatment on seven pear cultivars in 2022 (The

number is expressed as an average of three trees).

Control (Number of)

Treatment (Number of)

Cultivar 33;::; Fl(gfzefer Total flower  Flower cluster Fl(;;}:/;efer Total flower
Niitaka 43.7 6.8 296.3 43.0 6.9 295.0
Whangkeumbae 35.0 8.0 280.3 353 8.0 281.0
Wonwhang 26.7 6.1 163.3 27.0 6.1 165.3
Whasan 24.3 7.2 175.0 243 6.9 167.3
Hanareum 32.7 7.0 228.3 32.7 7.6 248.0
Manhwang 44.7 6.9 309.3 44.0 6.8 298.3
Super gold 423 7.2 306.3 443 6.8 303.7
O & AkEolelar 31 59ke] Aakgat 7F Het 714 lofE 1He) 2 2= Sigma plot, 12,5 (SPSS, Inc, Chicago, USA)E ©]-8-5}
AT atetstr| flaf AdehtAdS AAISHIT, o] 2H3st3ict,
I 4 2A A 1}
Y 2049 A FE ZAE Slef o= A2
A ) Akl Foto] 2k v oAl 245k A8 A3 GFEA Ao AT u) FF T HAE
o}, 7 9] 54 Ak oA A 2P A <70 4 AAPE T Y-S T 5 UfellA] Wsol 9SiaL, 39 F2te
St M-S o' M, $4 0 27 (B3 Ale /D ratio) ZA B F 6] AaeS v ﬁr, EE N
AL, 7M4 182 §2Ktotal soluble solids, TSS), A= & 7o) A3iA| A2 EWP Aol & K}, ‘Ful 7} 41, 5%
(titratable acidity, TA)S ZA}SITH F2FQ 2 2231 57) o] 72 89S BT EEE 40.1%, ‘6_}0}%’ 39.9%, ‘Al
AFO] T}AIS 18K O & Blo] & 3uHE.0 & oF 1571 TFel-S A} I 30,8%, ‘YIF 28.8% &0 O §8S WA} WP}
o7 ZARIAL TS ARAL(MW-120, CAS Co, New SRS 7171 93 5%, 20, 1% W] 1A W AelEe-S R
Jersey, USA)E &7}, 42} & 114 0] 37 (diameter) 2t (Fig. 1).
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Fig. 1. Average thinnning rates of seven pear cultivars treated by lime-sulfur over three years.
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Table 2. Fruiting rates and thinning rates of seven pear cultivars treated by lime-sulfur during three years.

Date of Full bloom

Fruiting rate (%)

Thinning rate

Year Cultivar (Month, Day) Control Treatment (%)
Niitaka Apr. 15 38.5+2.3 35.0+2.1 9.1
Whangkeumbae Apr. 15 61.848.5 322423 47.9%%*
Wonwhang Apr. 15 54.6+6.1 26.04£3.5 52.4%*
2019 Whasan Apr. 15 63.2+4.3 47.1+19.1 25.5
Hanareum Apr. 17 51.1£10.7 44.449.1 13.1
Manhwang Apr. 17 54.7+12.1 43.347.1 20.8
Supergold Apr. 15 52.2£7.0 32.0£2.9 38.7%*
Niitaka - - - -
Whangkeumbae Apr. 11 51.4+1.9 342429 33.5%*
Wonwhang Apr. 14 45.7+7.1 45.145.3 1.3
2020 Whasan Apr. 14 63.0£2.3 54.6+4.7 13.3*
Hanareum Apr. 14 50.243.5 21.9+4.5 56.4%*
Manhwang Apr. 14 48.449.4 39.54+4.0 18.4
Supergold Apr. 8 45.6+1.8 26.8+3.9 41.2%*
Niitaka Apr. 10 33.5+6.3 16.0+£2.2 52.2%
Whangkeumbae Apr. 10 69.2+6.6 39.245.9 43.4%*
Wonwhang Apr. 11 52.6+5.7 36.0£1.6 31.6*
2022 Whasan Apr. 12 70.7£3.0 55.5£11.9 21.5
Hanareum Apr. 12 60.8+16.5 30.246.7 50.3%*
Manhwang Apr. 12 56.1+£8.5 38.7+7.4 31.0
Supergold Apr. 9 55.3£1.6 5.844.3 89.5

*p<0.05, **p<0.01: significant difference by paired t-test.
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Fig. 3. Petal and leaf tissues damaged by lime-sulfur compounds (A, at the third day after treatment; B, at the second week after
lime-sulfur treatment).
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Table 3. Comparison the fruit characteristics as fruit weight (FW), length to diameter ratio (L/D), flesh firmness (FF) and soluble
solids content (SSC) of pear cultivars by lime-sulfur treatment over 3 years.

, FW (g) L/D (mn) FF (N/8 mny’ SSC (°brix)
Year Cultivar ;
(& e C T C T C T
Niitaka 431.3 523.0 0.90 0.88 31.13 33.39 13.23 12.63
Whangkeumbae 466.0 470.4 0.88 0.83 27.77 28.37 10.60*  11.03*
Wonwhang 541.0 606.2 0.81 0.82 29.71*  33.26% 11.97 12.17
2019 Whasan 607.6 668.7 0.87 0.85 34.59 32.67 12.33 12.50
Hanareum 448.4 442.0 0.88 0.88 30.31%  27.64* 10.83 10.67
Manhwang 844.9 854.4 0.88 0.88 26.90 25.92 12.70 12.63
Supergold 475.0* 555.6* 0.87 0.91 31.07 28.76 15.40 15.13
Whangkeumbae 356.9 383.2 0.88 0.89 35.89 35.89 11.53 11.90
Wonwhang 488.7 488.1 0.83 0.82 33.90 34.01 11.20 10.99
2020 Whasan ] ) ) ) i i ) )
Hanareum 411.9 428.6 0.84 0.86 28.68 29.32 9.58%* 10.67*
Manhwang 538.8 552.7 0.92 0.89 33.05 35.14 12.33*  13.62%*
Supergold 323.0 322.0 0.87 0.89 36.69 79.89 11.90 11.64
Niitaka 763.0 795.9 0.88 0.89 38.39 27.82 12.51 12.28
Whangkeumbae 400.1 417.8 0.87 0.89 24.87 2492 10.10%* 9.67*
Wonwhang 540.2 511.3 0.82 0.66 29.55 28.58 12.48 12.62
2022 Whasan 819.4 745.0 0.86 0.85 27.52 26.09 12.72 12.64
Hanareum 542.3 578.3 0.90 0.88 31.77%  28.63* 12.31 12.05
Manhwang 624.0 586.2 0.92 0.91 26.89%  23.69* 12.55 12.18
Supergold 367.3*% 325.2% 0.89 0.91 29.77 30.16 8.56 12.72
*N: newton, YC: control, *T: treatment, *p<0.05: significant difference by paired t-test.
o & Qb A7) A 2 T EF 220l gt Afo]= A=
(Wertheim, 2000), BA| 7/ 2203 A9 A} 71| HAE 1t
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U=t vl 7Hek AL, ZHeE717Ee) Ea) W B g stotel of (Table 4), < X373 2ot anp7} 714 2= 3R
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Fig. 4. Weather conditions as insolation, cloud amount and temperature at around the day of treatment in 2022.

Table 4. Correlation coefficient of thinning effect with weather conditions around the day of treatment over 3 years (Weather
conditions were investigated on an average of 7 days form full bloosom to 3days after treatment).

Weather Insolation ~ Cloud amount Relative humidity —Precipitation Temperature ()
conditions (MJ/m) (0~10) (%) (mm) Average Maximum  Minimum
r 0.493 -0.453 -0.147 0.009 0.011 -0.144 0.015

%-1<r=1: Pearson product moment correlation coefficient with thinning effect.
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