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Effects of fruit thinning on fruit growth and quality in Hanhong pear
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Abstract: [Objective] Pear is a kind of fruit crop with many flowers in clusters. Each cluster generally
contains more than 5 flowers, and the fruit setting rate is high. If the flower and fruit thinnings are not
taken properly in production to bring with overloading, this often causes large differences in fruit size,
poor coloring and poor quality, resulting in reduced economic benefits. For the excellent varieties, their
own quality may be excellent, but in the large-scale commercial production, if there is no scientific tech-
nical guidance for flower and fruit thinning, the high load per plant often results in lower high-quality-
fruit rate, poor fruit market competitiveness, and low economic benefit, so as to seriously affect the pear
farmers’ growing enthusiasm. In order to ensure the sustainable development of the industry, the re-
search and application of fruit thinning technology play an important role in achieving stable and high
yield, high quality and high efficiency in the pear industry. As different pear cultivars have various
amount of flowers and differential fruit setting rates, it is urgent to determine the appropriate amount of
fruit retention in Hanhong pear. [Methods] Thinning treatments were carried out at 7th day after flower-
ing, with no fruit thinning serving as the control. The internal and external qualities of fruits with each

fruit thinning treatment were determined, and the effects of each treatment on the external and internal
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fruit quality were analyzed. [Results] According to the results of fruit growth and quality, different
flowers in a cluster had a certain effect on the yield and single fruit weight. With the decrease of the or-
dinal position in a cluster, the single fruit weight of Hanhong pear showed an upward trend, while the
yield showed a downward trend. It showed that fruit thinning could significantly reduce the yield of the
corresponding cluster, but it significantly increased the single fruit weight and produced larger fruits.
Compared with the control, the ordinal position fruits of G1 and G2 showed larger fruit (vertical and
horizontal diameter increased), heavier single fruit weight, and better appearance quality. The fruit reten-
tion of G3 treatment was more, but the fruit quality was relatively poor, the fruit was small, and the fla-
vor was poor. However, the excessive number of fruits increased the yield but decreased the single fruit
weight, which affected the fruit quality. The contents of reducing sugar, soluble sugar, soluble solids
and vitamin C in Hanhongli were higher than those of the control, among which G1 and G2 treatments
were higher, and the titratable acid content showed no decrease. The fruit hardness of each treatment
was significantly lower than that of the same group, while that of G3 treatment was higher than that of
the control. Hardness is an important quality index of fruit. Relatively, the hardness of pear fruit of the
same variety with crisp flesh type is better than that with low flesh and crisp taste, indicating that reduc-
ing the number of fruit left in a cluster is more beneficial to the growth and quality of fruit in the corre-
sponding cluster. [Conclusion] Appropriate fruit load can improve fruit quality, maintain high excellent
fruit rate and a certain yield. Hanhong pear is a new cold-resistant pear variety with the blood of Pyrus
ussuriensis varieties. It is a large fruit type with a single fruit weight of more than 200 g. Fruit thinning
is beneficial to improve the comprehensive quality of the corresponding cluster retained fruit, especially
for the single fruit weight, soluble solids and hardness. The overall performance is that, the less fruit re-
tained in a cluster, the better the quality improvement effect. Based on the comprehensive analysis of
this study, it is suggested that the fruit thinning of Hanhong pear should be carried out 7 days after flow-
ering, 1-2 young fruits with good development can be selected for retention, and the best way is to re-
tain single fruit in a cluster. The fruit development of different pear varieties is affected by many fac-
tors. The reasonable fruit thinning scheme for the production of high-quality pear varieties can be used
as a reference. The specific fruit thinning scheme should be determined according to the actual situation
of a pear orchard.
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Table 1 Inflorescence fruit retention treatment scheme
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Fig.1 Single fruit mass change curve of Hanhongli
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Fig. 2 Microscopic observation on the number of cell layers and volume of inflorescence fruit of Hanhongli after fruit

thinning treatment
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Table 3  Coloring of inflorescence fruit of Hanhongli after

fruit thinning treatment

b Number and grade of colored fruits C%??Eﬁ
olor
Treatment (2 1% 2% 3% AT ndex/%

Level 0 Level 1 Level 2 Level 3 Level 4

X} & Control 97 2 0 1 0 1.25+2.86 d
Gl 44 18 13 15 10 32254249 a
G2 76 12 6 5 1 10.75+2.25 b
G3 84 12 2 1 1 5.75€2.73 ¢

TE:0 g0 A 0~5%:1 90 . HOIAR 6%~25%:2 2 . At
T 26%~50%:3 4 . H GBI 51%~75%:4 % . G 76%~
100%. AF/NEFREIRTE 0.05 K LZEREE. N,

Note: Level 0. coloring area 0-5%; Level 1. coloring area 6%-25%;
Level 2. coloring area 26%-50%; Level 3. coloring area 51%-75%;
Level 4. coloring area 76%-100%. Different small letters represent sig-

nificant difference at 0.05 level. The same below.
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Table 4 Vertical and horizontal diameter and fruit shape

index of Hanhongli inflorescence fruit after fruit thinning

treatment

W1z MR ESIZ R
poszil o . .

Longitudinal Equatorial Fruit shape
Treatment R . .

diameter/cm diameter/cm index
X} Control ~ 6.51+0.31 b 6.63£0.76 b 0.98+0.03 a
Gl 7.95+£0.41 a 8.14+0.56 a 0.98+0.04 a
G2 7.47+0.40 a 7.38+0.30 a 1.01+£0.02 a
G3 7.48+0.35 a 7.40£0.53 a 1.01+0.06 a
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Table 5 Internal quality indexes of inflorescence fruit of Hanhongli after fruit thinning treatment

e i wCT YRR wCal R ERR) wCAIVETERE) wOE JE D w(iEZ C)

Treatment Firryr;ness J(ke-em™ Soluble solids Titratable acid Soluble sugar Reducing sugar Vitamin C content/
g content/% content/% content/% content/% (mg-100 g"

X[ HE Control  2.12+0.21 ab 13.56+0.500 ab 2.72+0.023 d 7.46+0.07 b 5.96+£0.095 b 1.80+0.14 b

Gl 1.79+0.32 b 14.68+0.540 a 4.11£0.006 b 9.25+0.33 a 6.83+0.321 a 1.97+0.21 b

G2 1.924£0.51 b 13.80£1.612 ab 4.17+0.006 a 9.17+0.31 a 7.01+£0.465 a 2.23+0.04 a

G3 2.54+0.66 a 12.96+0.416 b 3.81+0.010 ¢ 9.29+0.52 a 6.82+£0.583 a 1.75+0.07 b
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Table 6 Investigation on average single fruit weight and

yield of Hanhongli inflorescence after fruit thinning

treatment

HRBRE & LNV oY

Single fruit Inflorescence Yield per tree/
Treatment .

mass/g yield/g kg
X Control ~ 163.30+23.98 d 653.22+420.33a  98.00+27.89 a
Gl 293.88+25.71 a 203.88+14.56d  44.08+15.43d
G2 257.06+17.07 b 514.14+17.65¢  77.12+12.58 ¢
G3 206.72+20.34 ¢ 620.16+19.48b  93.02+11.34 b
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