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Comprehensive analysis on the fruit quality of Yuluxiang pear in differ-

ent production areas

XIE Peng', YU Lu', WANG Hongning’, LIN Lu', NIU Zimian"
('College of Horticulture, Shanxi Agricultural University, Taiyuan 030031, Shanxi, China; Institute of Pomology, Shanxi Agricultural
University, Taiyuan 030031, Shanxi, China)

Abstract: [Objective] In order to determine the suitability of geological locations and climatic condi-
tions for production of Yuluxiang pear (Pyrus bretschneideri Rehder ‘Yuluxiang’) with excellent fruit
quality, we measured the fruit quality components such as fruit color, contents of anthocyanin and chlo-
rophyll, firmness, soluble solid content (SSC), total soluble sugar content (TSSC) and titratable acid
content (TAC) of Yuluxiang fruit from five locations with different geographical and climatic conditions
in northern China. [Methods] The five locations for Yuluxiang pear production included Xi County,
Fenxi County and Ruicheng County in Shanxi Province, Haidian District in Beijing and the 33rd Agri-
cultural Production Regiment in Xinjiang were selected as experimental sites. A representative orchard
in each of these sites was then selected for the experiment from 2020 to 2022. Climatic and geographi-
cal conditions including average altitude, average annual temperature, average diurnal temperature dif-
ference during the fruit color development, average annual sunshine duration and frost-free period were
investigated in each of these orchards. The experimental Yuluxiang pear trees in each of these orchards
were 8 to 10 years old and the tree canopy was in the free-spindle shape. All the orchards were with
loam soil and manual fertilizer applied annually in the fall, and managed under the common production
practice. There were 3 trees in the experimental unit in each orchard. Four representative fruit at harvest

maturity were collected at a height of 1.0-2.5 m in the outer canopy from each of the trees to measure
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the fruit quality components. The experiment was replicated 3 times in each orchard. Fruit color was
measured using the photoshop CS6 to read the Lab color degree (L*, a*, b*) on the fruit photograph and
the /°= arccot (a*/b*)x180/m was used for the hue. Anthocyanin in the fruit peel was extracted using
the HCI method and chlorophylls were extracted in 80% acetone. Ratio of the anthocyanin content to
chlorophyll content was then determined. Fruit firmness in the flesh was determined using a FT327
pressure tester and the soluble solid content was measured with a PAL-1 reflectormeter. Total soluble
sugar content and titratable acid content were determined using the anthrone colorimetry and the acid-
base titration methods, respectively. Ratio of the sugar to acid was then calculated. Statistical software
DPS7.05 was used for ANOVA, regression, cluster, and principal component analyses of the resulting
data. [Results] Compared to those from Ruicheng County and Haidian District orchards, pear fruits
from Xi County, Fenxi County and the 33rd Agricultural Production Regiment orchards looked more
shiny with greater redness and yellowness in the surface, and in addition, the fruit anthocyanin contents
were over 2-fold higher and the chlorophyll contents were 12%-21% lower. The fruit firmness from the
33rd Agricultural Production Regiment was the highest among those from all the five experimental or-
chards. The soluble solid content of fruit from the five experimental orchards were in the following or-
der: the 33rd Agricultural Production Regiment (14.4%)>Fenxi County (12.2%)>Xi County (12.1%)>
Ruicheng County (10.9%)>Haidian District (10.6%). Total soluble sugar content of fruit from the 5 ex-
perimental orchards was in the order of the 33rd Agricultural Production Regiment (12.2 g- 100 g')>
Xi County (10.4 g- 100 g")>Fenxi County (10.3 g- 100 g')>Ruicheng County (9.1 g-100 g")>Haidi-
an District (8.6 g+ 100 g"). Fruit titratable acid content from the Xi County and Fenxi County orchards
were 7%-10% greater than those from the rest of the orchards. The fruit redness was positively corre-
lated with the altitude of the orchard-site, average diurnal temperature difference during the fruit color
development, and average annual temperature. Fruit SSC or TSSC were positively correlated with the
average diurnal temperature difference during the fruit-color development and average annual sun-
shine duration. Cluster analysis revealed that fruits from Xi County and Fenxi County orchards were
in the same cluster with greater level of SSC, TSSC and TAC, and reduced firmness. Fruits from the
33rd Agricultural Production Regiment orchards were also in the same cluster but with less TAC.
Fruits from orchards in Ruicheng County and Haidian District were in the same cluster with lower lev-
el of SSC and TSSC. [Conclusion] When the average altitude of the production orchard was in the
range of 900-1100 m, and the average diurnal temperature difference was from 13 to 15 °C, the excel-
lent fruit quality of Yuluxiang pear was fully reached, whereas in the orchards with an average altitude
below 400 m above sea-level, it was not suitable for production of this pear cultivar. Therefore, geo-
graphical and climatic conditions determined the suitability of the production of high-quality Yulux-
iang pear.

Key words: Pear; Yuluxiang; Production area; Quality
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Table 1 Geographical and climatic conditions of 5 production areas of Yuluxiang pear

. ; 5O B RGR % RS
AR R HENPPRAE SRR A
FEIX . Average difference between diurnal ~ Average annual
. Average altitude Average annual . A . Frost-free
Production area and nocturnal temperatures during sunshine duration/ .
above sea-level/m  temperature/°C . period/d
the fruit color development/°C h
1 PERRE 1072 9.3 13.8 2741 165
Xi County in Shanxi
V8 7375 £ 853 9.6 13.1 2600 187
Fenxi County in Shanxi
HraEAe 33 4 934 10.5 14.8 2900 210
33 Agricultural Production Regiment
in Xinjiang
178 7 B 380 134 115 2580 215
Ruicheng County in Shanxi
AbstigE X 130 12.6 10.6 2400 190

Haidian District in Beijing

AN E XA, AR BRI KGR R, ok B 2 R R R D 2 ARG BUR) R B P SRR 6P 2 B R 22 iR S S B

MR

Note: The data of average annual temperature, average annual sunshine duration and frost-free period for different production areas are sourced

from years of statistical data from the local meteorological bureau (station); the average altitude above sea-level and the average difference between

diurnal and nocturnal temperatures during the fruit color development of the orchard are the actual measurement results of the experimental site.
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Fig. 1 Fruit color indexes of Yuluxiang pear from different production areas
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Fig.2 Flesh quality indexes of Yuluxiang pear from different production areas
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Table 2 Correlation coefficient between production area factors and quality indexes

O BB % FR

TR R . JoFE
W RS A Average Average Average difference between Average Frost-
AT . diurnal and nocturnal annual
Quality indexes altitude annual . . . free
temperatures during the fruit  sunshine .
over sea-level temperature . period
color development duration
Rz L* Peel L* 0.966 8** -0.925 5* 0.955 1* 0.799 5 -0.404 8
R a* Peel a* 0.883 8* -0.908 9* 0.917 8* 0.757 6 -0.343 5
R b* Peel b* 0.678 7 -0.893 0* 0.4850 0.190 9 -0.916 2*
B he Peel h° -0.824 2 0.9279%* -0.829 0 -0.620 6 0.407 9
REFEOTT & & 0.987 3%* -0.932 8* 0.885 1* 0.679 4 -0.4519
Anthocyanin content in peel
RIS 3 -0.992 6** 0.881 6* -0.939 4* -0.781 0 0314 1
Chlorophyll content in peel
REACOAT G B/ ERETE 0.984 6** -0.949 8* 0.895 0* 0.685 7 -0.456 6
Anthocyanin content/chlorophyll content in peel
JRAREFE Flesh firmness -0.016 3 0.0550 0.3150 0.500 5 0.416 3
A SSC Flesh SSC 0.744 5 -0.597 3 0.928 6* 0.942 0* 0.1395
WA TSSC Flesh TSSC 0.8110 -0.651 1 0.963 6** 0.958 4* 0.0767
WA TAC Flesh TAC 0.4979 -0.726 6 0.188 7 -0.159 8 -0.855 4
SF PR L Sugar to acid ratio in flesh 0.600 4 -0.3779 0.843 3 0.950 6* 0.3432

T A FOR B E MR (p<0.05) , #* TR E A5 (p<0.01) .

Note: * represents significant correlation (p<<0.05), ** represents extremely significant correlation (»p<<0.01).
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Fig. 3 Cluster analysis and principal component analysis of quality indexes of Yuluxiang pear
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