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ANALYSIS OF THE INFLUENCE OF SOIL FERTILITY FACTORS
ON HIGH-YIELDING CULTIVATION TECHNIQUES

Abstract: Soil is the material base of soil fertility. Itrcaot only fix the root system but also provideriauits,

water, and other necessary conditions for cropgrtomote growth of crops. As a characteristic adtucal

product in the Yanbian area, the production of dguoli' is related to the development of the adtical

economy in the Yanbian area. To solve the agricalltproblems caused by excessive fertilisatiorPindguoli’

orchards in the Yanbian area and to study the latioa between rare elements and soil propertieseB on the
collection of regional natural economic backgroamd soil data in the study area, four treatment® \8et up:
The soil and 'Pingguoli' samples were collected, the total amount of rare earth elements in thlessamples and
the related indexes of 'Pingguoli’ fruit were de&tdc Soil is the material basis of soil fertilitgnd soil

management determines crop growth. CF1 treatmarit ¢éocrease 'Pingguoli' yield and significantlyprove

fruit quality. The rate of fruit softening and bdclit decreased significantly after storage. Reiuuctof

fertilisation can improve quality and save costpamwhich CF1 has the best effect and can obtaire tmenefits
when applied in production. Implications: Througtperiments, agricultural workers can be more deaplgre of
the importance of soil to crops; reducing fertiiisa can lead to better crop yield and quality whalchieving
greater benefits, and consumers can get healtioer f
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Introduction

'Pingguoli’ Pyrus Bretschneider Read. 'Pingguoli’) is shaped like an apple, sintida
an oblate cone. Its fruit is large and small, tbgps white and crisp, the juice is sweet and
sour, and the peel is red. It belongs to the whétar system and is one of China’s excellent
pears varieties [1]. Introduced in North Korea 921, it has a history of 100 years.
'Pingguoli’ pulp contains Ca, P, Fe, vitamins B2, B, and other nutrients needed by the
human body [2]. 'Pingguoli' have a wide range afngihgs and strong cold resistance.
'Pingguoli' tree likes the cold and humid climatesy can be safely overwintered within -
32°C and are extremely resistant to storage. It isabiétfor planting on hilly slopes with
an altitude of about 300 meters and a large teryreralifference between day and night
[3]. The cellar storage period can reach 8-9 mqrethd the cold storage can be stored until
the next year’s fruit market period. 'Pingguolie aan important part of China's pear
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resources and can provide good genetic resourcesefe varieties. Among the existing
new pear varieties in China, there are more thavae@@ties with 'Pingguoli' blood, most of
which are obtained from hybridisation. The impottamalue of Yanbian 'Pingguoli' in
breeding. In 2009, Yanbian 'Pingguoli' became dnh@ "China Geographical Indication"”
products [4], and its cultivation system has beecluded in the "National Important
Agricultural Cultural Heritage". The planting ared 'Pingguoli’ in Yanbian Korean
Autonomous Prefecture has reached more than 353800 ha), with an annual output of
nearly 100,000 tonnes (tonne =°1@® = Mg) of 'Pingguoli'. The annual output value of
'Pingguoli’ exceeds 220 million yuan. The produttaf 'Pingguoli’ has quickly become
a pillar industry in the development of Yanbiangrizasing farmers’ income, mobilising
farmers’ enthusiasm, greatly promoting the econamid cultural development of Yanbian
Korean Autonomous Prefecture, and playing an ingmbrtrole in promoting the
construction of new rural areas [5].

Rare earth elements mixed with soil can show siméifiects as micro-fertilisers,
which can increase crop yield, accelerate crop ritgtand improve the quality of certain
crops. With the in-depth development of instrunagtection technology and soil chemical
environment background, the research on rare etathents in soil has received more and
more attention, and relevant research results baea released one after another [6, 7].
Many experts and scholars at home and abroad leseanched rare earth elements in soll
from different fields. They have conducted varigesearch on improving the yield and
quality of characteristic agricultural products [8]. Relevant scholars use nitrogen,
phosphorus, and potassium in agriculture, follobgdrace elements such as copper, zinc,
and molybdenum, and then use rare earth microelsmand have conducted many
demonstration studies [10, 11]. The study found taee earth fertilisers are effective, and
the application of rare earth fertilisers in Chisaabout 8,000 tonnes, and the agricultural
economic benefit exceeds one million yuan. At tame time, the researchers also found
the influence of soil environment on crops. Thd savironment can promote or inhibit
crops’ growth, development, and quality, and ddfezes in soil types can also cause
differences in the content of a series of elements.

Blindly increasing the application of chemical fiesers and increasing the cost input
of orchards will also cause soil environmental loatlich will easily lead to diseases of
fruit trees and seriously affect the productiviyoschards [12]. Fertilisation reduction is
one of the important measures for the scientificnagement of orchards. Proper
application of nitrogen fertiliser can make plagtew vigorously [13], which is beneficial
to sugar accumulation in fruits. The sugar-acidbrand soluble solids content are higher
than those of conventional fertilisation treatmemhich is beneficial for improving fruit
flavour [14]. The test results of Ma and Zheng [sBbwed that the yield, internal quality,
and single fruit weight of navel orange and mandariange were improved by reducing
25 % and 50 % water-soluble fertiliser comparedraditional fertilisation. Li et al. [16]
found that the application of 100 kg/1000G mitrogen fertiliser was the appropriate
application amount for young apple trees, which warducive to improving fertiliser
utilisation rate and promoting good root growth. &dhthe application amount exceeded
200 kg/10000 ) the fertiliser utilisation rate decreased to 50R%ducing fertilisation can
not only meet the nutrients needed for fruit treewgh but also reduce the harm of
excessive fertilisation to the environment and ptanthe green production of orchards.
Based on this, this experiment reduced fertilisabased on the current fertilisation amount
and studied the influence of reduced fertilisatiom the yield, quality, and economic
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benefits of 'Pingguoli' in order to achieve thegmse of improving quality and saving cost
and provide a theoretical basis for rational fesdiiion in Yanbian area.

Methods and materials

At present, 'Pingguoli' have poor quality, low diepoor post-harvest treatment, low
commodity rate, serious pests and diseases, andhtmwne, which lead to poor farmers’
planting enthusiasm and seriously affect the largat development of 'Pingguoli’ in
Yanbian. The roadmap of key techniques for highdyigultivation of 'Pingguoli' in the
Yanbian area is shown in Figure 1.
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Comprehensive
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Formulate the technical
regulations for high-yield
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Fig. 1. Roadmap of key technologies for high-yieldtivation of ‘Pingguoli’ in Yanbian area

The experiment was selected in the Yanbian FrueeTFarm Sixth Branch (42.77°N,
129.42°E), which is located in the southeast oih Jitrovince, with a mid-temperate
monsoon climate with an annual average temperafuse8 °C. The average annual rainfall
is about 550 mm, and the precipitation is mainiyamtrated in June-August. Without
irrigation, the soil is sandy dark brown soil wih area of 2 ha. The basic properties of the
soil in the experimental site are shown in Table 1.

Table 1
Basic characteristics of the experiment location

Soil layer [cm]
0-20
20-40

Organic matter [g/kg]
17.13
15.98

Total N [g/kg]
0.46
0.44

Available P [mg/kg]
48.13
37.61
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'Pingguoli’ trees with 30-year-old trees, 5 m x flanting density and basically the
same growth potential were selected as experimemédrials. The compound fertiliser is
‘Beifeng’ brand compound fertiliser with the rattd N : P.Os: K,O = 15 : 15 : 15 and the
price of 2.90 yuan/kg.

The chemical properties of soil mainly refer to ttteemical composition of the soil,
the synthesis and decomposition of organic mattes, transformation and release of
mineral elements, and the pH value of the soil.ridnt elements provide the basis.
Minerals are the material basis of plant life atitt¢. Plants have different requirements for
large or small amounts of mineral elements. Toohurctoo little or improper distribution
may disrupt their normal life activities. Differeatganisms have very different types and
needs of minerals and different accumulation oferais in the body.

Soil organic matter is an important indicator off $ertility, which can improve soil’s
physical and chemical properties, facilitate therfation of soil aggregates, and promote
plant growth and nutrient absorption. Soil orgamiatter is also an important source of
mineral nutrients that plants need while increasiegavailability of trace elements.

The content of soil organic matter is related ® species and quantity of soil animals.
In soils rich in organic matter, the species andndjty of soil animals are more abundant,
but soil animal richness is also lower in area$\itv organic matter content.

There are four treatments in this experiment, ngmelo fertilisation (CK),
80 % fertiliser reduction (CF1), 40 % fertiliserdwetion (CF2) and conventional
fertilisation (CF3), which have been continuousigated for 3 years. See Table 2 for
details of the application amount of chemical fesgr 3 tonnes in each treatment, with
10 'Pingguoli’ trees in each treatment, repeatachés.

Table 2
Fertiliser application amount of each treatment
Treatment | Compound fertiliser [kg/plant]
CK 0
CF1 1
CF2 3
CF3 5

The fertilisation period is after the soil is thalvand the CF2 and CF3 treatments are
applied with compound fertiliser twice in April addly, and each application accounts for
50 % of the total amount. CF1 was applied oncepnilAand furrowing and fertilising are
carried out along the drip line part of the cro@alcium ammonium nitrate (0.3 %) +
potassium dihydrogen phosphate (0.1 %) was sprayetthe leaves twice before the new
shoots stopped growing, and calcium ammonium it(@t2 %) + potassium dihydrogen
phosphate (0.3 %) was sprayed twice from mid-Augosbne month before harvesting.
Other field management is consistent with convewtidertilisation.

In early October, a total of 20 medium-sized disefase fruits were picked in the east,
south, west, and north directions of each 'Pinggtrele, put in an ice box, and brought
back to the laboratory, some of which were usedetermine the fruit quality and mineral
elements, and some of which were stored at roonpéesmture for 30 days and then
analysed their storability.

The root system of 'Pingguoli' is deep. The velticets are well developed, with
a depth of 2.5 m - 3 m. The horizontal root disttibn is generally about twice the crown
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width. Roots are generally distributed in fertilegse, and moist topsoil, with the densest
roots between 0 cm - 40 cm, few below 60 cm, arahdgwer below 150 cm.

When analysing soil chemical properties, the saiingles were collected by the
multi-point mixing method, and the soil samplingotteand the number of samples at each
point should be uniform. Before sampling, the weedshe soil surface should be cleaned,
and the top layer of floating soil should be renthvEhe sampler should be perpendicular
to the ground and sampled layer by layer. The saihples at each point should be mixed
and stored at about 1.0 kg according to the quagenethod. The soil samples should be
put into bags. The labels should be written insidd outside with pencils, indicating the
sampling depth, sampling location, date, collecnd other necessary information.

Single fruit weight was measured by electronic be¢ga the number of fruits per tree is
measured by counter; the longitudinal and trangvdiameters of fruits were measured by
vernier caliper. Fruit hardness was measured byBGiardness tester. The content of
soluble solids (SSC) was measured by sugar meitesible acid content was determined by
neutralisation titration. The content ¥t (Vitamin C) was determined by molybdenum
blue colorimetry. The total N (nitrogen) content fofiits was determined by Nessler
colorimetry. The total P content was determinednimlybdenum antimony colorimetry.
Excel 2007 (Microsoft Office Excel 2007) and SP3&tiStics (Statistical Product Service
Solutions) 17.0 were used to analyse the experahdata.

Analysis of results

Soil organic matter. Soil organic matter refershte carbon-containing organic matter
in the soil, including the residues of various aaignand plants and various organic matter
that will be decomposed and synthesised. Organttema one of the important evaluation
criteria for soil fertility. It can promote crop @wth, improve soil structure, and improve
soil water and fertiliser retention capacity. Isignificant to soil formation, properties, and
sustainable agricultural development. The corr@tabetween soil organic matter and rare
earth elements in the soil. Correlation analysisvben soil organic matter and rare earth
elements shows that when the confidence level §,00rganic matter and rare earth
elements are irrelevant.

Soil pH. Soil pH is one of the basic propertiesoil and one of the important factors
affecting soil fertility. It is one of the importaundicators of soil formation process and
maturation process. Conversion and effectivenesisp8 also has a great influence on the
availability of nutrients. For example, the availi#p of phosphorus in neutral soil is large;
the availability of trace elements in alkaline ssipoor.

Figure 2 shows the effect of reduced fertilisatianfruit appearance. The fruits treated
with CF1, CF2 and CF3 were larger than CK, andfthiés treated with CF1 were more
evenly coloured and more orderly in shape. It causden from Table 3 that the single fruit
weight of 'Pingguoli’ treated with CF1, CF2 and G#&s significantly higher than CK, and
showed CF3 > CF1 > CF2, but there was no significhffierence among them. Under
different treatments, the yield of 'Pingguoli' CEF3CF1 > CF2 > CK, CK was slightly
lower than that of conventional treatments aftetuoed fertilisation, but there was no
significant difference. The fruit diameter of CF2the largest, followed by CF3, and the
difference between them is not significant, buthbot them are significantly higher than
CK and CF1 treatments. Different treatments hatiée lieffect on the fruit transverse
diameter. According to the fruit shape index, thevas no significant difference in
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'Pingguoli’ fruit shape index among CK, CF1 and @€atments, but they were all higher
than CF3 treatments, and CK and CF1 were significatifferent from CF3 treatments.

This shows that fertilisation affects fruit yielchch single fruit weight, and the vyield

increases with the increase of fertiliser appl@matibut there is no significant difference
between reducing fertilisation and conventionatilisation.

Fig. 2. Effects of reduced fertilisation on frugpearance

Table 3
Effects of reduced fertilisation on fruit yield angdpearance quality
T Fruit weight Yield Transverse diameter| Longitudinal diameter | Fruit type index
reatment
[d] [kg/plant] [cm] [cm] [
CK 282.6+4.4b| 744+43ja 8.60+0.13b 7.00 +0.07 a 0.82+0.01 &
CF1 301 +18a 83.6 #4.0la 8.60+0.22 b 6.93+0.30 a 0.81 +0.02 &
CF2 299.749.1a| 81.2+6.0a 8.90+0.14a 7.11+0.11a 0.80 +0.01 gb
CF3 307 +12 a 85.0 +0.5|]a  8.79 +0.04 ab 6.89 +0.02 a 0.78+0.01 b

Different lowercase letters indicate significarffetiences between treatmenies<{ 0.05), the same below

Table 4 shows the effect of reduced fertilisatiartloe internal quality of fruit.

The hardness of CK was the highest, significanilyhér than that of other three
treatments, and the hardness of reduced fertdisatieatment was lower than that of
conventional fertilisation. The soluble solids camit of 'Pingguoli' was significantly
different among different treatments, and CF1 tmeatt was significantly higher than the
other three treatments, which was 14.0 %. CF2 aRd@ tteatments were significantly
higher than CK treatments, but there was no sicanifi difference between them. lIts
content is CF1 > CF2 > CF3 > CK, and the solublels@ontent of CF1 treatment is 5.0 %
and 10.0 % higher than that of CF3 and CK treatmegpectively. The titratable acid
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content of different treatments was negatively eated with the soluble solids content,
and its content was CF1 < CF2 < CF3 < CK. The ratisoluble solids to titratable acid is
positively correlated with the content of solubtdids, and the overall trend is CF1 > CF2
> CF3 > CK. CF1 treatment was significantly higtlean the other three treatments, and
the ratio of soluble solids to titratable acid dfXCtreatment was 48.2, which was 16.6 %
and 31.1 % higher than that of CF3 and CK treatm&his indicated that different
fertilisation rates had obvious effects on the Blwsolids, titratable acid and the ratio of
soluble solids to titratable acid of fruits. Fasgition could increase the sugar content of
fruits and reduce the acidity of fruits, but fasdtion exceeding a certain amount would
reduce the taste of fruits. There were differencesitamin C content among different
treatments. CF3 and CF1 were significantly highemtCK and CF2, but there was no
significant difference between CF3 and CF1 treatme®n the whole, fertilisation can
improve the internal quality of fruits and reducke thardness of fruits. Reducing
fertilisation can obviously improve the quality fiits, and CF1 has the most obvious
effect.

Table 4
Effects of reduced fertilisation on the intrinsigadjty of fruits
Treatment Hardness | Soluble solids Titrable acid Soluble_ solid_—titratable Vitamin C
[kg - cm? [%] content [%] acid ratio [-] [mg/g]
CK 9.72+0.129 12.6+0.2¢c 0.38+0.02 a 33.2+1.8¢c 2.57 +0.0F c
CF1 9.00+0.37b 14.0+04a 0.29 +0.02 ¢ 48.2+6.9 a 3.06 +0.04 a
CF2 8.97+0.31b 13.4+0.2b 0.32+0.04 b 41.9+36b 2.87+0.25b
CF3 9.16 +0.26 b 13.3+0.3b 0.33+0.03 b 40.2+2.4b 3.13+0.01l a

From Table 5, it can be seen that there are diffege in mineral element contents of
fruits under different fertilisation rates. Ther@svno significant difference in the total N
content of fruits among different treatments. Totlt Ca content of CF1 treatment was
significantly higher than that of other treatmer22.8 % higher than that of CF3 treatment,
and that of CF3 treatment was significantly higthem that of CK. The total P content of
CF1 treatment was the highest, reaching 0.69 mghiizh was not significantly different
from CF2 treatment, but significantly higher thaR3Cand CK treatment, and there was no
significant difference between them. The total Mmtent of CF1 was not significantly
different from that of CF2 and CF3 treatments, ibutas significantly higher than that of
CK treatment. The total K content of CF1 treatmeas 3.49 mg/g, which was significantly
higher than that of CF3 treatment by 16.0 %.

Table 5
Effects of reduced fertilisation on the contentrofieral elements in fruits

Treatment | Total N [mg/g] Total P [mg/g] Total K [mg/g] | Total Ca [mg/g] | Total Mg [mg/g]
CK 1.45+0.09 a 0.61 +0.03 bc 3.13+0.16 0.3D@ 2.39+0.13b
CF1 1.51 +0.09 a 0.69#0.01 a 3.49+0.04p 0.5018. 3.33+0.26 a
CF2 1.53+0.11a 0.65 +0.02 ab 3.47+0.16fa 0.5@2:b 3.32+0.17a
CF3 1.50 +0.06 a 0.58 +0.04 ¢ 2.93+0.09 ¢ 0.4930. 3.29 +0.06 a

The internal quality of fruits was measured afterage for 30 days. Table 6 shows the
effect of reduced fertilisation on the internal ityaof fruits after storage. The firmness of
CK 'Pingguoli' was significantly higher than thdt ather three treatments, followed by
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CF3, CF1 and CF2 treatments. After storage, thmnfass of fruit decreased, and the
significance and overall trend among the treatmewvdse consistent with those before
storage. After storage, the content of solubledsolh fruits increased, with the highest
content of 14.2 % in CF1 treatment, followed by CEE3 and CK, the overall trend is
consistent with that before storage, which may be t the post-harvest storage period
promoting the transformation of starch into sugad acreasing the soluble solids content
of fruits. After storage, the titratable acid conttelecreased, the acidity of CK treatment
was the largest, that of CF1 treatment was thelestabnd that of CF2 decreased the most.
This may be because titratable acid in postharfests is gradually consumed as
respiratory substrate, and the soluble solid-titskt acid ratio of CF1 treatment after
storage is the highest, reaching 52.7, followedOf2 treatment, which was positively
correlated with the content of soluble solids. A&orage, the content of vitamin C in fruits
decreased, and there was no significant differdreteveen CF3 and CF1 treatments, and
there was no significant difference between CF1l @i® treatments, but the content
of vitamin C in the three treatments was highemtliK. This is because ascorbic acid
oxidase in fruits during storage is easy to reaith Wc, which leads to the decrease of its
content [17].

Table 6
Effects of reduced fertilisation on the intrinsigadjty of fruits after storage
Hardness Soluble Titrable acid Soluble solid-titratable Vitamin C
Treatment i . . .

[kg-cm? solids [%] content [%] acid ratio [-] [mg/g]
CK 9.24 +0.28 a 13.1 #0.3 @ 0.37 £0.04 g 3559 2.29 +0.01 c
CF1 8.78 +0.07 b 14.2 +#0.3 & 0.27 +0.02 52.7 #A1.9 2.85 +0.04 ab
CF2 8.78 +0.08 b 13.8#0.3 0.28 +0.03 ¢ 49.3H1.7 2.78+0.05b
CF3 8.81+0.19 b 13.7 +0.3 K 0.31 £0.03 It 44.2 £2.0 2.94 +0.09 a

Fruit softening rate and bad fruit rate are impariadexes to reflect fruit storability.
The softening rate of CF1 treatment after storaghe lowest, only 2.51 %. CK, CF2 and
CF3 treatments were 5.0 %, 2.8 % and 3.6 % respégtiAfter storage, CK treatment had
the highest rate of bad fruit, reaching 26.3 %pfeéd by CF3 treatment, reaching 21.4 %.
The bad fruit rate of CF1 and CF2 treatments wa® &6 and 16.2 % lower than that of
CF3, respectively. This shows that reasonablelifgtion can slow down the softening
speed of fruit and improve the storability of frudind excessive fertilisation will reduce its
storability.

Table 7 is the correlation analysis between minglexhents and fruit storability.

The table shows that the contents of mineral elésnéh P and K in fruits are
negatively correlated with softening rate and hait fate, and the contents of Ca and Mg
in fruits are negatively correlated with bad frudite, but not significant. However, the
contents of Ca and Mg in fruits are negatively elated with the softening rate of fruits.
This indicated that the relative content of Ca Btglin fruits was higher, and the softening
rate was lower, and the fruit with better storadieot can prolong the storage period.
Mineral element content of fruit is related tostsrability. fertilisation has a great influence
on mineral element content of fruit, and exces$évtlisation may reduce the storability of
fruit.
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Table 7

Correlation between fruit mineral element contert aoftening rate and bad fruit rate

Element | Softening rate [-] | Bad fruit rate [-]
N —0.638 —0.088
P —0.667 —0.484
K —0.656 —0.679
Ca —-0.972 —0.697
Mg —0.955 —-0.789

" means that the correlation is significant at 0ed®! (two-tailed)

Table 8 is the result of the investigation on tber@mmic benefits of orchards. It can be
seen from the table that fertilisation can obvigusiprove the output value of 'Pingguoli’,
and the output value after fertilisation treatmier@.4 % - 12.5 % higher than CK.

The fertiliser input is proportional to the amowftfertiliser applied, and the order is
CF3 > CF2 > CF1 > CK. The benefits of differentifesation treatments are different, and
CF1 treatment has the highest benefit, reaching886yuan/10000 fmand CF1 > CF3 >
CF2 > CK, CF1 treatment is 5.0 % higher than CEatment. It can be seen that the output
value of CF1 treatment is slightly lower than thBCF3, but the input of chemical fertiliser
is less than that of CF3, and the overall incontfégher than that of CF3 treatment.

Table 8
Effects of reduced fertilisation on the econominddis of orchards
Handle Yield Output value Fertiliser input Profit
[kg/10000 nf] [yuan/10000 rd] [yuan/10000 rd] [yuan/10000 ni]
CK 24565.2 51586 0 51586
CF1 27591.3 57941 957 56984
CF2 26819.1 56320 2871 53449
CF3 28066.5 58939 4785 54154

Pingguoli’s production is related to the developtithe agricultural economy in the
Yanbian area and even more to the economic berafifarmers. Farmers use a large
number of chemical fertilisers to increase thedyief fruit trees, but at the same time, it
also leads to poor fruit quality and storage protdeThe low economic income of farmers
leads to a vicious circle for a long time, whichigesly affects the development of the
'Pingguoli' industry.

The decline of soil organic matter content willeditly lead to soil fertility decline,
thereby affecting agroecosystems’ productivity.l 8ojanic matter is of great significance
for improving soil’'s physical and chemical propesti soil structure, and soil fertility. Soil
pH is one of the important chemical indicators ttatermine soil quality. It affects soil
fertility and the availability of macro-, micro-nd heavy-metal elements in the soil. Soil
pH is not only closely related to fertilisation metls, fertiliser types, and heavy metal
content but also to soil management methods amdipdasystems.

Nitrogen fertiliser can promote plant growth, butessive application increases the
cost input of orchard and reduces the internal ettdrnal quality of fruit. Wei et al. [18]
found that proper fertilisation can significantipprove the yield and quality of Guangxi
honey pomelo fruit, and excessive fertilisationlwélduce the yield. In this experiment, the
yield and single fruit weight of CF1 and CF2 treatts are lower than those of
conventional treatments, but there is no signifiaifierence, which may be due to the fact
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that the fertilisation amount of conventional traants is still within the suitable range of
'Pingguoli’ fertilisation.

Fruit hardness, soluble solids, titratable adid,content and other intrinsic qualities
directly affect fruit taste, and then affect consush choice. This experiment shows that:
fruit firmness CF2 < CF1 < CF3 < CK, CF1 treatmkas the highest soluble solid content
of 14.0 %. Titrable acid content is negatively etated with soluble solids content, and
soluble solid-titratable acid ratio is positivelyreelated with soluble solids content.

The soluble solid-titratable acid ratio treatedhwiEF1 is 16.6 % higher than that
treated with CF3.

In this experiment, the highest total nitrogen eomntof fruits treated with CF1 was
1.53 mg/g, but there was no significant differemgaong treatments. The highest total
phosphorus content of CF1 was 0.69 mg/g, signifigamigher than that of CF3, and the
total potassium content was 3.49 mg/g, signifigahigher than that of CF3 by 16.0 %.
Pampana et al. [19] also found that reducing nérodertiliser application did not
significantly affect the nitrogen content of fryitand the phosphorus content of fruits
treated with N2 was the highest, which was 0.7'9.gicevious studies have found that the
content of Ca and Mg in apples is related to thadityuand storability of apples which has
also been verified in this experiment [20, 21].

Conclusion

Soil organic matter content is of great significanto soil productivity, soil
physicochemical properties and soil fertility. SpiH is one of the important chemical
indicators to determine soil quality, it not onlffexts soil fertility, but also affects the
availability of macro, micro and heavy metal eletseim the soil. Compared with
conventional fertilisation, the yield and singlelifrweight of CF1 treatment were lower
than those of conventional treatment, but there maasignificant effect, and the fruit shape
index was significantly higher than that of convenal treatment. The fruit quality was
significantly improved after fertilisation reductipand the content of soluble solids in CF1
treatment was the highest, reaching 14.0 %, whiak & % and 10 % higher than that in
CF3 and CK treatment respectively. The titratalsid aontent is negatively correlated with
the soluble solids content, while the soluble sttiétable acid ratio is positively
correlated with the soluble solids content. Theulsi®l solid-titratable acid ratio of CF1
treatment is 16.6 % higher than that of CF3, aedithit hardness and vitamin C content of
CF1 treatment are slightly lower than that of CBGt there is no significant difference.
Compared with conventional treatment, the contesft?, K and Ca in fruits were
significantly increased, and the contents of caiciand magnesium were negatively
correlated with the softening rate of fruits. Afteiorage, the soluble solids and soluble
solid-titratable acid ratio of fruits were 3.8 %dab6.2 % higher than that of CF3 treatment,
respectively, and the softening rate and bad feué of fruits were significantly lower than
that of CF3 treatment. The benefits of CF1 treatmeached 56,984 yuan/10006, which
reduced the cost of fertiliser and significantlypioved the comprehensive benefits.
Overall, reducing fertilisation can achieve the Igoimproving quality and saving cost,
and 80% reduction of chemical fertiliser (CF1) las best effect, which can be used to
guide actual production. Reducing fertilisation fesreaching significance for improving
fruit quality and economic benefits.
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