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Relationship between Fruit Quality and Mineral Elements in Soil,
Leaf and Fruit of Loquat Orchard in Dongshan
Hillside of Jiangsu Province
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Abstract: Taking the Eriobotrya japonica ‘Baiyu’ of 24 orchards planted in the hillside area of Wuzhong
district, Suzhou, Jiangsu province as the research object, we carried out the correlation analysis between
soil, leaves and fruits mineral elements and their fruit quality indicators by using the typical correlation a-
nalysis method. Regression analysis was used to screen the main mineral elements in soil, leaves and fruits
affecting the quality of loquat fruit and the main soil mineral nutrient factors affecting leaves mineral ele-
ments, which provide a theoretical reference for orchard nutrition management techniques to improve the
quality of loquat fruit. The results showed that: (1) the quality index of loquat fruit was different between

different orchards. (2) The quality of loquat fruit was mainly affected by the content of mineral elements
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in leaves and fruits. Among them, the weight of per fruit was significantly positively correlated with N
content in leaves and negatively correlated with N content in fruits. The content of soluble solids was sig-
nificantly positively correlated with the contents of N and Mg in leaves, and significantly positively correla-
ted with the contents of P and Mn in fruits, and negatively correlated with the contents of Ca and Mg in
fruits. The titratable acid content was significantly negatively correlated with the contents of N and Zn in
the leaves, and negatively correlated with the contents of N and Mn in the fruits, and positively correlated
with the content of Ca in the fruits. (3) The correlation between fruit quality index and soil mineral nutri-
ent content is weak. Soil mineral nutrient mainly affects leal mineral content, which indirectly affects fruit
quality., Among them, P, K, Ca, Mn and Cu in soil have great influence on the contents of mineral ele-
ments in leaves. According to the study, the key technical approach of soil management in hillside orchard
of Dongshan is to increase the contents of P, K, Zn and reduce the content of Ca in soil. The key measure

to improve the quality of loquat fruit in Dongshan by increasing the content of N in leaves and the contents

of N, P, Mn in fruits, and reducing the contents of Ca, Mg in the fruits.
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Table 1 The main mineral element contents in soil, leaves and fruits of loquat orchard
£ ok KAEIEE Macroelement/(g/kg) it J6 & Microelement/(mg/kg)
Sample Index N P K Ca Mg Fe Mn Cu Zn
4414 Mean 4.26 1.23 7.15 3.56 2.13 23.07 363.53 25.11 196. 04
1% /IME Minimum 1. 69 0.33 5.78 1.77 1.23 12.18 118.42 14.70 104. 98
js:éﬁ i KA Maximum 7.91 2.53 9.04 12.56 3.42 31.99 1146. 70 53. 56 1183.12
2 STD 1. 65 0.53 0.97 2.19 0.53 4.24 75.69 8.71 61.10
BREABCV/% 38.73 43.51 13.55 61.56 24.92 18. 39 20. 82 34. 67 31.17
S Mean 10. 48 2.27 27.90 24. 82 3. 44 351.12 434,49 7.67 121.16
#x/MBE Minimum 6.07 1.53 20. 49 10. 65 2.03 175. 35 226.16 4.93 74.75
lﬁe)j{ #% KAH Maximum 14. 85 3.37 39. 05 43. 21 5.53 517.14 684. 95 13. 81 211.03
b 22 STD 2.29 0.41 4. 20 7.53 0. 84 89.79 85.90 2.23 36. 05
mRERBCV/% 21. 88 18. 14 15.05 30. 36 24. 34 25.57 19.77 29.10 29.75
SEH{H Mean 4.47 2.16 26. 34 2.97 1.71 57.88 43.15 6.18 44,92
I /IME Minimum 2.36 1.51 20. 54 2.14 1.32 35. 84 19. 04 3.24 32.25
i%j; #x K Maximum 7.26 2.90 31.82 4.69 2.27 85.24 70.08 17.98 56.16
FrifEZ STD 1. 30 0. 30 2.73 0. 56 0.23 13.99 12.92 2. 87 7.22
BREABCV/% 29.01 13. 86 10. 37 18. 99 13.55 24,18 29.95 46. 47 16. 09

T R P RO TR Fe 5 i 80700 (g/ke)

Note: The content unit of trace element Fe in orchard soil is (g/kg)

F 2 IHFWL LA R E R kR R AT
Table 2 The fruit quality characteristics of loquat orchard in Dongshan hillside of Jiangsu Province
Wi H Item WF/g FSI SSC/ % TAC/% ER/%
SE 4 {f Mean 24. 31 0.95 13.73 0.52 73. 64
e K AH Maximum 30.50 0. 99 15. 20 1. 11 76. 65
e /IME Minimum 20. 36 0. 89 12.50 0. 34 68. 20
FrifE2 STD 2.43 0.03 0.72 0.18 2.14
R R CV/% 10. 00 2.78 5.23 35.12 2.90

HWF. B i FSLO SR B 35 80 SSC. w s PE B 4 & & s TAC. Wil € IR & &
Note: WF. Weight per fruit; FSI. Fruit shape index; SSC. Soluble solid content;

same as below

;ER. T3 TR

TAC. Titratable acid content;

ER. Edible rate.

The
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Table 3 Correlation coefficient between soil, leaf and fruit mineral nutrient and fruit quality of loquat orchard

e, Fifﬂ ::E:Et W55 9% Mineral nutrient
Sample inc(lle); Y N P K Ca Mg Fe Mn Cu Zn

WF —0.088 0.103 0.035 0.132 0.295 0.234 0. 350 0.253 0.125
FSI —0.083 —0.225  —0.241  —0.281  —0.496* —0.203  —0.370  —0.358 —0.093

jsiﬁ SSC 0.122 0.095 0.133 0.044 0.041 0.306  —0.098 0.191 0.087
TAC —0.182  —0.073 0.095 0.293 0.384 0.030 0.262 0.120 0.189
ER —0.201 —0.081  —0.218  —0.170  —0.400  —0.187  —0.145  —0.173 —0.024
WF —0.221 0.227 0.383 0.100 0.160 0.146 0.303 0.118 0.332
FSI 0.037 0.027 0. 009 —0.111 0.020 —0.122 0.067 —0. 349 0.037

L{Te):; SSC 0.468* —0.018 0.024 0.038 0.208 0.008 —0. 268 0. 006 —0.235
TAC —0.295 —0.234 —0. 325 0.009 —0.066 —0.216 —0.065 0.077 —0.312
ER —0.176 —0.064 —0.102 0.075 0.024 —0.187 0.168 —0. 290 0.241
WF —0.380 0.093 0.181 —0.283 0.056 —0.204  —0.218  —0.197 0.142
FSI 0. 264 0. 245 0.185 0.308 0.351 0. 232 0. 383 0.062 0.154

fﬂ:i SSC —0.101  —0.117  —o0.231 —0.462" —0.439" 0.012 0.024  —0.190 0.041
TAC —0.251  —0.033 0.061 0.313  —0.052 0.010  —0.222  —0.186 0.061
ER 0.062 0.091 0.096 0. 234 0.317 —0. 104 0.081 —0. 104 0.026

s Fx % AR A MEIA S 0. 05(P<C0. 05) A1 0. 01(P<C0. 01) g 3 /K F; F A
Note: * and * % stand for 0. 05 (P<C0.05) and 0.01 (P<Z0.01) significantly levels, respectively; The same as below

x4 MERIEASHEIEMAFMERITETRFINEEFLE

Table 4 The regression equation between fruit quality and main mineral nutrient factors in soil, leaves, fruits of loquat orchard

G S BT a5 75 72 i FAE
Sample Fruit quality Regression equation F value of equation
‘ v y2=1.002—0. 02545 7.165" *
+ 1 Soil
V4 y1=0.697—0.269a2+0. 114a4+0. 136a5—0. 018a6—10. 001a9 3.512*
yi y1=18.127+40. 222b1 3.778*
M Leaf V3 y3=11.836+0. 14061 +0. 12365 6.183**
V4 y1=1.064—0.02961—0. 002569 3.074*
1 31 =27.492—0. 711cl 3.702*
2 32 =0.91340. 001¢7 3,787
s Fruit
V3 y3=16,10240.661c2—0. 46c4—1. 750¢5+0. 013¢7 5.986"*
Vi y1=0.480—0.058¢1+0. 166¢4—0. 004c7 3.330"

TEeyr. SRR o RIBIEEG ys. AT BB & sy, W E R & i sal ~a9 . bl~b9 . cl~c9 4B FR 1 i RS NLPLK . Ca,
Mg.Fe ,Mn.Cu.Zn &, TH
Note: y;. Weight per fruit; y;. Fruit shape index; y;. Soluble solid content; y,. Titratable acid content. al —a9, bl—hb9, cl—c9 stand

for the N, P, K, Ca, Mg, Fe, Mn, Cu, Zn contents in soil, leaves and fruits, respectively. The same as below

SRS BT R A A SC R AT LU A T A SRR R IEAOC RS K\ Fe B4 %ﬂf)# N /F'T
SR R AT BT R RS IO R R N B R B AOROCL RS Ca RS N SR
M 2 5 F FE i A O M Al PR FH A R K G850 R Zn & gaﬂ&i
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K REP SRS K.Mg Mn &R K S SESHEK SRR CaFe RS 1 Mg é‘
5 P Mn &0 Mg & it 50 Mo Zn BEHEBFEAAAC, L E RIS R E TR
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Table 5 Correlation between soil mineral elements and fruit mineral elements, leaf mineral
elements and fruit mineral elements of loquat orchard
B G HR HLSC Fruit
Mineral
element N P K Ca Mg Fe Mn Cu Zn
N 0.378 —0.233 —0.450" —0. 262 —0.372 —0.443" —0.151 —0.531"" —0.379
—0.164 0. 595 0.473" —0.302 0. 308 —0.028 —0.106 0.047 0.232
K —0. 246 0.501" 0.517"" —0. 381 0.15 —0.009 —0.039 —0.026 0.32
Ca 0.198 0.112 0.019 0. 245 —0. 055 —0. 289 —0.29 —0.158 —0. 158
I;Tei Mg —0.271 0.465" 0. 381 —0.172 0.15 —0.174 —0.283 —0. 284 0. 204
Fe 0.099 0. 307 0.176 —0.054 0.039 —0.007 —0.021 0.081 —0.004
Mn 0.062 0.509" 0.474" 0.362 0.517 0.113 0.175 0.071 0.107
Cu —0.178 0.211 0.039 —0.19 0.07 0.041 —0.028 0.398 0.182
Zn 0. 008 0. 38 0.588"" —0.007 0.420 —0.021 0.023 0.197 0.132
N 0.542" " —0.058 —0.231 —0.061 —0.103 —0.174 —0.316 0.076 —0.061
P 0.058 —0.301 —0. 357 —0.012 —0. 256 —0.401 —0.191 —0.003 —0.323
K 0.362 —0.393 —0.426" —0. 344 —0.076 —0.650"" —0.131 —0.053 —0.613
Ca 0.242 —0.294 —0.251 —0.134 —0.226 —0.318 —0. 147 0.043 —0.405
:é:o% Mg —0.094 —0.227 —0.072 —0.438" —0.249 —0.507" —0.529"" —0.134 —0. 367
Fe —0.405 0.015 0.022 —0.531" —0.056 —0.044 —0.065 0.118 0.191
Mn 0.013 —0.19 —0.022 —0.098 —0.075 —0.29 —0.035 0.083 —0.407
Cu 0.33 —0.222 —0.187 —0.136 —0.224 —0.405 —0.166 —0.073 —0. 387
Zn 0.217 —0.225 —0.153 —0.154 —0.129 —0.222 —0.073 —0.116 —0.335
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Table 6 Correlation between soil mineral elements and leaf mineral elements of loquat orchard
T He M- F Leaf
Soil N P K Ca Mg Fe Mn Cu Zn
N 0. 366 —0.036 —0.057 0. 059 —0.155 —0.014 —0.081 —0.110 —0.069
0.407* —0. 180 —0.194 0.449* —0.196 0.083 0. 264 —0. 260 —0.010
K 0. 437 0.022 —0.097 0.112 —0.036 —0.105 —0.163 0.052 —0.203
Ca 0. 055 —0. 144 —0.189 0.265 —0.097 0.165 0.226 0.018 —0.218
Mg 0. 200 0.169 0.182 0.112 0. 157 0.038 —0. 209 0.109 —0.157
Fe —0. 069 0.194 0.182 —0.087 0.166 —0.201 —0.328 0.182 —0.094
Mn —0. 048 —0. 150 —0.061 0. 255 —0.137 0. 190 0. 400 —0.076 0.068
Cu 0.258 —0.070 —0.065 0.593** 0.105 0.230 0. 306 0.014 0. 004
Zn 0.070 —0.136 —0. 149 0. 250 0.028 0.246 0.308 —0.034 —0.186
®7 MEBEHRTRFSNRELTETRESEFH@AARE
Table 7 The regression equation of loquat leaf mineral nutrient to soil mineral nutrient factors in orchard
R BT R EYEpE: i F{H
Mineral element in leaf Regression equation F value of equation
bl b1=0.356+3.072a2+1.456a3—1.597a4+38. 308a9 5.533"”
b4 bA=23.477—2.640a3—1. 736a4+105. 484a8 8.071*~
b5 b5=3.488—0.243al—2. 686a7+78.264a8 2.799*
b7 b7=0.583—0.124a5+0. 319a7 6.189 "~
b8 b8=0.007—0.004a2+0. 180a8 3.083"
b9 69=0.131—0.013a4+0.097a7 2.908*

2 [n] U1 Y 7 3k O 2 Y 0 B2 R S IR
He R RS R N T GR D AR ER 25 5+
VWA [R5 J52 37 23 K 5 ) A A2 A B AR T i 5 5K R
IR H AP A B S R B BRI R AE
B A IR ORISR S A B 4 55 T T A R
SR BN WS AR 2% R e KO R
SRS EIFIAT G A SR L ST A5 SR L SRS
i = 7 S =35 N G D07V N 1 R/ R B <O N O S
et W] AT 5 AR SE T OGRS R R
i S35 it AR AR JCHR S Min TR A A N
JLER X AR Sl R R W AR X 5 LAY AIF 5T 4
SRR — 0, R Y Mn JC R 835 5 A A 2R Sk
A FYIR N Mn SCR AL EH#Z 5L A 1E
FH A2 0 SRR AR L V8 5 R AR A AR A S TSR 20 L T
H Mn i JEAR 2 i 9 15 1650 08 2 035 18 A 8 1 I
WA YA R R RR AR W ot A
RS T AR S RE AR BEAE ZF Ak 4R e AR R R
B AR T DT AR g T DR O A A A K
i AR ep AT DUE A i A T T T R 2 W o A 4
ARAAEE S KB & B A AR Mn TN JCR & 7
BETT A $2 i LA 2R S ah BT, i Ah . SRS NLPL Ca,

Mg JUE & & 0 35 5 e A A BRIl 9 R AR
W AT E R A LTRSS N DR 5 L N o
RORZE P HI T PILR RS Mg st R 5 /1 Mn,
Zn JUER W B W IEAC R Ca R 5 +
B Mg Fe JUER 5 1 35 ol I 3% 00 5C AN B 22
H R A AR NP Ca, Mg JUE & it l i S22 LA
SR AR | AT IR A R AR E R
3.2 tEBAMAT RFESMNMERITRTES
=

SHEUE RN SIVE s 4 R i SOOI R
JoE 37 o3 B IR P R 0 SR K DL R e JROT
ROrHT T L SEBEAC RE ) © RO SR BT SR 2
WETEH — Fh A T B AR SR A R R,
K. Mg JUR 5 R I PH BT R A 03 il 2 35 Mok
P HAA™ BT R S RS T O R A SRR . T
WA NLPK.Mn.Zn JUR 5 R BT R ABA
33 B AR OGP L B LA i R S R ST BT
2R 1] 1 RH DG AR X A0, 3 5L DY) R RE O AR I
A T 3R O RS BT R B B HOR IR i R AR
ISUNIAIATE S AR SR04 i e SO E e T
BT 2R ) A R S AR X 5585 L AT AR R PR O HEA 4 3
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B LA R R BT 3R A2 R P PUK
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