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Effects of greenhouse cultivation on fruit quality and mineral nutrition in

loquat fruit
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Abstract: [ObjectivelJiangsu province is the northern edge of loquat cultivation. Greenhouse cultiva-
tion can not only alleviate or avoid the freezing injury frequently occuring in the open-field cultivation,
but also improve the quality of loquat fruit, advance loquat maturation and increase the profit. The aim
of this research is to explore the effect of greenhouse cultivation condition on quality and mineral ele-
ments in loquat in order to provide reference for scientific fertilization in greenhouse.[lMethodsIMiner-
al nutrition is the material basis of fruit tree growth and yield and quality formation. Studying the dy-
namic change patterns of mineral nutrients during growth and development is helpful to understand the
absorption and utilization characteristics of the nutrient elements in the tree and fruit. Trees of Erio-
botrya japonica ‘Baiyu’ cultivated in greenhouse and in open field in Zhangjiagang, Jiangsu province

were used as the experimental materials. Leaf, flower and fruit samples were collected at flower bud dif-
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ferentiation period, flowering period, young fruit period, fruit expanding period and fruit maturation pe-
riod, and the mineral nutrient contents in the samples and fruit quality were determined. Data were ana-
lyzed using SPSS and EXCEL. Significant differences in loquat fruit quality indexes between the two
cultivation modes and its correlation to mineral elements in the leaves, flowers and fruit were analyzed.
[Results](1) The single fruit weight, fruit shape index, pulp thickness and solid/acid ratio in trees culti-
vated in greenhouse were significantly higher than those cultivated in open field, but titratable acid was
significantly lower, which shows that greenhouses cultivation can obtain better fruit quality. (2) The dy-
namics of nine mineral elements in the leaves, flowers and fruit of ‘Baiyu’ cultivated in greenhouses
and in open fields were basically the same throughout the growth and development. Under at the same
level of management and berry load, the average contents of N, Ca, Mg, Cu and Zn in the leaves, the N,
P, K, Ca, Mg, Fe, Mn and Cu contents in the flowers and the N, P, K, Ca, Mg, Cu and Mn contents in
the fruit were higher in the greenhouse than in the open field. Under the greenhouse cultivation condi-
tions, from flower bud differentiation stage to flowering stage, the elements of N, Ca, Mg, Cu and Zn in
the leaves showed a downward trend, while the other elements showed an upward trend; the N, K and
Mn in the flowers showed an upward trend, while the other elements showed a downward trend. From
young fruit stage to the fruit maturation, the contents of N, P, K, Ca, Mg, Mn, Cu and Zn in the leaves
decreased with fruit development. (3) The results of correlation analysis showed that N content in the
leaves was strongly negatively correlated with N content in the flowers; Ca, Mg, Fe, Mn, Cu and Zn
contents in leaves were significantly positively correlated with the corresponding mineral element con-
tent in the flower. The contents of P, K, Ca, Mg and Mn in the leaves were significantly positively corre-
lated with the corresponding mineral elements in the fruit; while the contents of Cu in the leaves were
significantly negatively correlated with those in fruits. The contents of Ca and Zn in the leaves and the
contents of Mg, Mn and Cu in fruit were significantly positively correlated with fruit weight and solu-
ble solids, but negatively correlated with titratable acid content. The contents of Fe and Mn in the leaves
and the content of Fe in the fruit had strong negative correlations with fruit weight and soluble solids,
but were strongly positively correlated with titratable acid content.[Conclusion] In summary, compared
with the open field cultivation, the greenhouse cultivation significantly improved the quality of loquat
fruit, and loquat cultivated in greenhouse has a large demand for mineral elements. Ca, Fe, Mn and Zn
in the leaves and Mg, Fe, Mn and Cu in fruit might have a significant impact on fruit quality. It is sug-
gested that for loquat cultivation in greenhouse, the overall fertilization rate should be increased appro-
priately. At the same time, quality of loquat fruit under greenhouse cultivation could be increased by in-
creasing the contents of Ca and Zn in the leaves and Mg, Cu and Mn in the fruit via foliar application.

Key words: Loquat; Greenhouse cultivation; Open air filed cultivation; Fruit quality; Leaf; Mineral ele-
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Table 1 Comparison of fruit quality of ‘Baiyu’ loquat under different cultivation conditions

P22
Fruit shape
index mm

S RIAVZE

Fruit mass/g

B EA

Cultivation condition

Pulp thickness/ Soluble solids

wCAlEHEE YD wOTER) R
Titratable acid Solid acid
content/% ratio

TR

1 0,
content /% Edible rate/%

PN 27.93+0.49 Aa
Greenhouse cultivation

F b 25.74+0.38 Bb  0.92+0.01 Bb 6.81+0.19 Ab

Open-field-cultivation

1.02+0.02 Aa  8.03+0.41 Aa

15.96+0.21 Aa 0.51+0.02Bb  31.80+1.40 Aa 71.59+0.39 Aa

15.42+0.21 Aa 0.74+0.02 Aa  20.93+0.88 Bb 72.44+0.56 Aa

VE R B A [F] K5 RN B3 3R 22 il 2 (p < 0.0D AR ZE (p <0.05). R .

Note: Different capitals and lowercases in the same column indicate the extremely significant (p << 0.01) and significant (p <<0.05) differences, re-

spectively. The same below.
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Fig.1 Changes in N, P, K, Ca and Mg in the leaves
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Fig. 3 Changes in N, P, K, Ca and Mg in the flower and fruit
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Table 2 Correlations among mineral elements in the leaves and the flowers of loquat
" F Leaf
N P K Ca Mg Fe Mn Cu Zn
1€ N -0.474** 0.398* -0.074 -0.235 -0.336 0.664** 0.419%* -0.387* 0.489%**
Flower p 0.457%* -0.325 -0.269 0.603%* 0.222 0.411% -0.243 0.665%* -0.160
K -0.130 0.053 0.255 0.100 0.311 0.081 -0.091 -0.097 0.421*
Ca 0.691** -0.598%* -0.242 0.815%* 0.489%** -0.751%%* -0.582%* 0.879%** -0.281
Mg 0.755%* -0.445* 0.042 0.593** 0.560%* -0.829%* -0.621** 0.786%* -0.337
Fe -0.842%* 0.521%** -0.013 -0.541%* -0.440% 0.956%* 0.595%** -0.791%%* 0.657**
Mn  -0.850%* 0.542%* 0.157 -0.642%* -0.503%* 0.895%* 0.560%** -0.859%* 0.528**
Cu 0.835%* -0.582%%* -0.022 0.673** 0.624%** -0.944%%* -0.735%* 0.824%* -0.411%*
Zn 0.333 -0.402%* -0.043 0.780%** 0.566%* -0.395% -0.588%* 0.556** 0.396*

E P2 HIZORTE 0.05 F0.01 KF ERFEA. T,

Note: * and ** mean significant difference at 0.05 and 0.01 level, respectively. The same as below.
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Table 3 Correlations among mineral elements in the leaves and the fruit of loquat

W7 Leaf
N P K Ca Mg Fe Mn Cu Zn
R N -0.043 0.611%* 0.786%** 0.871%** 0.676%* -0.534%* 0.146 -0.825%* 0.582%*
Fruit P -0.120 0.607** 0.778** 0.807** 0.594%* -0.463%* 0.243 -0.818%%* 0.565%*
K -0.068 0.603** 0.681%* 0.749%** 0.584%* -0.546%** 0.108 -0.762%* 0.468**
Ca 0.043 0.722%* 0.725%* 0.862%* 0.772%%* -0.548** 0.150 -0.855%* 0.478**
Mg 0.072 0.765%** 0.706** 0.852%* 0.787** -0.556%* 0.158 -0.876** 0.487**
Fe -0.086 0.711%%* 0.368* 0.281 0.343 0.048 0.656** -0.446%* 0.125
Mn -0.035 0.817** 0.652%* 0.694%** 0.636%* -0.350* 0.444%* -0776%* 0.378%*
Cu 0.176 0.592%** 0.587%* 0.895%* 0.844%** -0.743%* -0.197 -0.848%* 0.590%**
Zn 0.220 0.453** 0.554%* 0.736%* 0.717** -0.601%* -0.228 -0.672%* 0.268
242 CtHARKRFTRAZGEERE®MAAX M P FeMn & & 28 GO R W IETEETE &
P GRS R T BT R SR SRR BEEH A CaZn SR SRR E IEMR, 5t
WAL 4 B, SRR S0 o Ca 72 FeuMn. Cu £ it 5 M0 525 M 96 TV R R o B

M 2 IEAH G, 5 FeoMn & & 00 5 3% A
K, H5Hdh Cu B EERFEFAMK, 51 Zn
EERELE IR RS Fr FeMn 5 &
EARFE A, S A Zn & E 2R E LA
K RWEZSH A Ca FEEMEZFIEMR, 5

#=4 BBEHAEMHAE ST RITES

e CasZn & 8 2R UMK, 5 A Fes
Mn.Cu & & 2 W8 B B 5 A Cas
Zn & E SRR F LMK, 54 FH FeuMn.Cu & &
SR FE K. BAARE R, H CasFeuMn,
Cu~Zn &8 RIS AR IR IR .
EMRLmRAERX Y

Table 4 Correlations of mineral elements in leaves to fruit quality indexes of ripe loquat

HURBUR RIVAEH R JEE VAR & A E IR R Eilizdad LI gs

Fruit mass Fruit shape index ~ Pulp thickness Soluble solids content Titratable acid content Solid acid ratio Edible rate
N -0.392 -0.303 -0.062 -0.338 0.332 -0.362 -0.203
P -0.209 -0.382 -0.076 0.063 -0.078 0.068 -0.104
K -0.226 -0.400 0.096 -0.275 0.232 -0.240 -0.115
Ca  0.759%* 0.436 0.619%* 0.696%* -0.637%* 0.629%* 0.026
Mg 0413 0.332 0.075 0.434 -0.397 0.400 0.427
Fe -0.564%* -0.744%* -0.492* -0.860%* 0.912%* -0.901%** 0.311
Mn -0.593** -0.688%* -0.451* -0.743%%* 0.731%** -0.754%%* 0.191
Cu -0.490* -0.399 -0.214 -0.648%** 0.586%** -0.580%* -0.167
Zn  0.480* 0.629%* 0.320 0.746%* -0.752%* 0.752%* -0.192

B HIREAE S S R i e R A B S RS R
AP GIER 5 o, SRS = 5 RS2 Mg M,
Cu B EEMEE LMK, 5HRLH Fe 52 EME
FHMK, SR Zn & 2T E A RIEE
MR PK FEEEE EMR, 5RLH Mg,

Mn.Cu & & S0 EAHG, 5RE} FeZn &
EWRE A RAERES RS Mg EE R
FIEAESG, 5% Fe RSB E UMK, 5 R
W Cu &8 B IR R BB &S
Rspp P HREEREIEMR, 5 H K.Mg.Mn.
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Table 5 Correlations of mineral elements in fruits to fruit quality indexes of ripe loquat
R RILHRE RAEE AR T I E R [ 8 EE CIREES
Fruit mass Fruit shape index ~ Pulp thickness Soluble solids content Titratable acid content Solid acid ratio Edible rate
N  -0.120 -0.122 -0.286 -0.164 0.212 -0.199 -0.217
0.308 0.450%* 0.269 0.519* -0.495* 0.498* -0.478*
K 0.362 0.517* 0.353 0.694** -0.692%* 0.692** -0.394
Ca  0.091 0.302 0.210 0.439 -0.348 0.431 -0.360
Mg  0.627** 0.676** 0.459* 0.826** -0.819%* 0.810%* -0.135
Fe -0.615%* -0.629%* -0.521%* -0.769%* 0.743%%* -0.776%* 0.260
Mn  0.575%* 0.783%* 0.422 0.778** -0.783%* 0.804** -0.339
Cu  0.607** 0.631%* 0.587%* 0.819%* -0.793%** 0.792%* -0.301
Zn  -0.526* -0.587%* -0.301 -0.770** 0.659%* -0.692** 0.211
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