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ZHEME OTE, KR EORIERZ R 7
A B BUR RSO, K Ca SERERS (L HER S AR
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56 A H RIS, FERRE R S DA S e e A
BIFE LA < AR S 5 ot R R AR50 5%, B LA
RIS OTR & EA SRR MESR, PN
M) SR 5244 I ity SO A8 A ) BT B IR 1, O B
FHFR I HERE . A2 7 000 J5 v 550 A B A 4 A
PR

1 MEERE

1.1 REFAR HECTRN O SRR, SR SR
T 2024 4E 7 HArRET =0 BK . SRAR . IR
AT R, BHEY 4 ~ 5 a, RHAK IR LT,
HERERIER .
1.2 R FE BRI 9 R ER
TERTRE 53 A1 A [)— e B2, B AR BE R SR SR/ L
PE— R SR A B 3 Mok 1 R RRERIR
R 1AMRSE, HAE 3K,
1.3 RERE. SEBEMEZERNNESE B
SRAW 5 7 RO [ SE 8 S EA T A B R SR S AR
e SR R, AT SO ER ST AR B A .
Dy T RPN B | SR R SR
J VAT R SR TG AR R R
IR R R R SR AR IR R HE A I HE
AR SR SRR, W RS e )L A R 4
TS, P E TR 105 C TR 30
min, FEE 75 C T EEE, e TR, TE
FoK R, IR O R AR

AT (%) =R i f B A i)/
IR T HEX 100

FILIR =2 /4%

IS K A (%) =(ff it & — 1 o3 6 ) /8 T
H#x100

N. P. K. Ca, Mg, % (S). Fe, % (Mn). #i

(Cu). Zn, B &t AillE 2 B8 4 e A 43 B, &
K F HyS04-H,0, TH 2 —40 FCil ) He (o vk s w2
H,S0,4-H,0, 1 & —4H 8 bt b (k5 80 R I+ K
fe—KIECRE M 15 L BE L Bk AL L BER AR
eI W MR T KA —E R Ak
fii & H HNO;-HCIO,-HCI 714 & —H# R 1 b il ik .
W Sy M L AL R L, PR AR R A
i

T = B AL & I T
) /HEATY R

AV A 2 D SR TSGR, T s
PEBEIN 2 R 35— fiF B K B 2 1L (.32, R
I A SR R B FSE 7 i 1A, iR R C
SN SR FH 2,6 G I Y, R L . R
Eb AR 8 P A A T [ 400 B B DA R 7
LRI
14 HIBELAEE5 S5 K H Microsoft Excel
2019 F1 SPSS 26.0 X B ¥ B 47 Bz IR b AH OC 43
By S 2 1A 43-#, >R Origin 2022 #A4AER .

2 FHRE5HM

21 REIEEIEHR MAE 1AW, LIEREEALE
1.17 ~ 1.41, B TR EDE, 248 5 RECH 5.44%; FL2R
ot AR R A 1.44 ~ 2.84 kg, AF 55 R ECHN 20.73%;
B R 090~ 1.77 kg, ZF F R EN
22.47%; SR i AR IR A 0.40 ~ 0.88 kg, 4857 R
H 21.86%; Rz E AR A 0.03 ~ 0.19 kg, 285 &
R 47.15%; RARFAZIRAE 2.00 ~ 3.91 dm’, 22 57
REH 21.63%; R HELF RB AN, H
2.42%; Fh - DEUE S BB, N 52.44%; SRR
BEASHE K 9.58 ~ 15.00 mm, 25 5 R ECH 20.16%, 7]
DLIRAZ 7R S R BUK

22 RIWNERBIER BE2 T, FER AR
S RBUR R, R HERR L, 5 5 R 34.71%
34.19%, 8 5 2 ¥ A/ N & K, h 3.17%. AT
W ETE Y & B AR R A 20.00% ~ 29.15%, AF 5 &
R 12.01%; AT %5 M O 5 AR 0RO 12.88% ~
18.54%, 7% S R A0 N 11.12%; MR & & 28 ik
0.13% ~ 0.31%, 22 5 R ECH 32.23%; £ 100 g 5L
Ve & A5 R 33.41 ~ 52.76 mg, 75 5 R AN
17.27%; 7] & R AR WA 23.63% ~ 38.99%, 78 7 &
BOM 14.57%.
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Tab. 1 Fruit externally morphological index
o W An RN NSRRI IR ARy BRRRKE o s p o A R
B L ! ; ; Edm® BEem® M g
Transverse Longitudinal Fruitshape  Fruit Peel Fruit flesh Stone X Pericarp
Index . . . . X . . Volume Density Number of .
Diameter  diameter index weight weight weight weight seods width
-4
2: I 18.52 23.76 1.28 2.15 1.40 0.65 0.10 291 074 7.33 12.52
\verage
(At
Standard 1.66 2.03 0.07 0.45 0.31 0.14 0.05 0.63  0.02 3.85 2.53
de;i(a{%lpn
b5
Maj(i{réilum 21.63 27.54 1.41 2.84 1.77 0.88 0.19 391 0.76 14.00 15.52
/N
Minimum 16.21 20.00 1.17 1.44 0.90 0.40 0.03 200 071 3.00 9.48
A2 5t K%
Coefficient of 8.95 8.54 5.44 20.73 22.47 21.86 47.15 2163 242 52.44 20.16
variation
®2 RINERRIER
Tab. 2 Internal quality index of fruit
NS Y P =N NS gl A EL M iR A B %100 g%’ﬁ: ) 7 A 327 P =N
sohr RTERIEYI S R % AR S % SRS % Ve B/ FERRIL  BRRIE AR EKE%
7y
" Soluble solids Soluble Total =/mg Sugar-acid Solids-acid Edible part Moisture
Index . Ve Content per 100 g . .
content sugar acid fruit ratio ratio rate content
N b
P 25.02 15.54 0.20 40.44 87.33 141.79 30.54 78.12
Average
bRz
Standard 3.00 1.73 0.06 6.99 29.86 49.22 4.45 248
deviation
Hij(.ﬁ 29.15 18.54 0.31 52.76 129.49 198.46 38.99 82.23
Maximum
SUN
W.J.{E 20.00 12.88 0.13 33.41 45.19 66.98 23.63 73.93
Minimum
A5t AR %
Coefficient of 12.01 11.12 32.23 17.27 34.19 34.71 14.57 3.17
variation

23 RITRATEEE K3 KW, SRENTE
A TR B AT L, FSCH TR S EEREK, 7
FrTC R h P & R AR R R BUR/D, Zn & RIS
St RBURR, 25 RE N 7.34% 5 43.88%.
KigoeEh, K i, 25 2500 20.79%;

N. S. Mg, Ca &R Z, P Fi ik, MiETtE
o, DL Fe it fiw i, 28 5 R E0CN 16.67%; 1l Mn Fl
B & a2 R RN 39.12% 5 25.13%.
W BT R R R ICER & i KBV MEF K >
N>Mg > Ca>P>S; fEITER & i KB/ NET

K3 RITEARESE

Tab.3 Contents of mineral elements in fruit

Jeki " ICE & Mineral element/(g-Kg ™)

Index N P K Ca Mg S Fe Mn Cu Zn B
SFEH{H Average 421 152 1698 224 240 113 6652 1823 1030 514 17.36
FrifE# Standard deviation 086 0.11 353 027 036 022 11.09 7.3 1.69 225 436
R EMaximum 570 1.66 2223 266 287 142 7826 30.59 13.94 825 24.96
H/MEMinimum 3.19 132 1098 187 1.67 086 4521 881 815 172 10.70
A5 5+ Z %l Coefficient of variation/% 2037 7.34 20.79 12.04 1510 1931 16.67 39.12 1639 4388 25.13
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4 Fe>Mn> B> Cu>Zn, FAE—ERIREIN

24 RELFRTESHERREFRBEXE 7 25 BRISEMTRTEZ00ER0H £
J G R i 5 SR AR Z 1) AH OG- A 4 W TR 5 EIE Y AR BT A R (R 4)
(B DR, I HEETEY S K. Ca, Fe, Zn, B}z RWI, XP Al Pk DR 99 09 F 22 m 4 K. N,
S H I FE MM BMRYS Ca. BEMEFIEFK; P, Ca, Mg, S, Fe, Mn, Cu, Zn, B, X RIEAT%
Ve 5 Mg, S BB IEAG MR LS B 2R ER  MEIEY S & B8 E MR R KT Mg
FHOG . FAT AL, RE BOC R X R SEATES BT (0.686), #% J0 F A AT ¥ M 5B 49 52 el 1) SR /MR IR

* P<0.05 ** P<0.01

TYAER 4 Soluble solid |@ FIHEHERETEY) Soluble solid 1.0
A1 Soluble sugar | © @ FIVATERE Soluble sugar 08
M Total acid |@ ©® @ E 2 Total acid :
41 FK C Ascorbic acid ® 0 @ 4:A% C Ascorbic acid 0.6
W2 LU Sugar-acid ratio |® & @ & @ VilLLL Sugar-acid ratio :
[ /2 H Solid-acid ratio |@® © @ ® @& @ 2L Solid-acid ratio 0.4
A% Edible rate ® o ® 0o - @ "% Edible rate
/K8 Moisture content o) @  /Kit Moisture content 02
N I ) oe@® N
rle e o °o® r 0
K|® [ o@®K
Cal@ * ® ©0©® 000 6@ C -0.2
Mg|® @ ® » 00 ® 0 ®O Mg
S @ 0o® 000000888 S —04
Fe|@ © 3K ) N KICKN BE
Mn | ® O ® ® ® Vn —0.6
Cu o O o °o®® Cu ~08
Zn |® ® 00000900806 ® 0 o® nn :
Bl® & - ©@ 0000000 e®&s M

E1 RI¥BRaRSNERRIEROEXES
Fig.1 Correlation analysis between fruit mineral elements and internal quality indexes
TE: %, WFEHI(P<0.05); **, H A (P<0.01) .
Note: *, significant correlation (P < 0.05) ; **, highly significant correlation (P < 0.01), respectively.

il

R4 RITRARRSUTREERYSENBERS N

Tab. 4 Path analysis of fruit mineral elements and soluble solids content

(T ET%%EE Al 42 2 41 Indirect path coefficient
Contribution (4 K EUN P BHCa @iMg EMS EiFe WMo EHCo WHZn EHB
factors Direct Path Through Through Through Through Through Through Through Through Through Through Through :F(‘)tal

coefficient N p Ca Mg S Fe Mn Cu Zn

K —0.502 -0.007 -0.004 -0.243 0330 0.119 -0484 0.002 0.064 0464 —0.082 0.159
-0.081  —0.041 0.005 0235 -0421 -0234 0.068 0.002 0.055 -0.255 0.068 —0.518
P -0.015  -0.141  0.025 -0.278 0291 0.141 -0204 0.000 —0.018 0.266 —0.073 0.010
Ca -0473 0258  0.040 -0.009 0426 0214 -0.278  0.000 0.004 0420 -0.118 0.442
Mg 0.686  -0.241 0.050 -0.006 -0.294 0.256 -0.334  0.000 -0.007 0.481 —0.084 —0.180
S 0.299  -0.200 0.063 -0.007 -0.339  0.587 -0.309  0.000 -0.019 0491 -0.101 0.166
Fe -0.548 —0.444 0.010 -0.006 -0.240 0.418 0.168 0.002  0.039 0529 —0.100 0.377
Mn 0.003  -0.408 -0.043 -0.002 -0.053 0.039 -0.018 -0.344 0.081 0229 -0.022 -0.541
Cu —0.134 0.239  0.033 -0.002 0.014 0.036 0.042 0.161 —0.002 -0.161 —0.040 0.320
Zn 0.625 -0372 0.033 -0.006 -0.318 0528 0.235 -0.464 0.001  0.034 -0.096 -0.425

B -0.162  -0.254  0.034 -0.007 -0.344 0355 0.187 -0.339  0.000 -0.033  0.371 -0.030
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He F 5 Mg(0.686) > Zn(0.625) > Fe(0.548) >
K(-0.502) > Ca(—0.473) > S(0.299) > B(-0.162) >
Cu(—0.134) >N(-0.081) >P(-0.015) >Mn(0.003) .
Hidr, Mg, S, Mn il Zn X 0]V IR B 452 00 R
1EAH: K. N, P, Ca, Fe. Cu fll B X 0] {5 [E Y

Mn(-0.621) > Zn(0.370) > Mg(-0.260) >
Fe(-0.257) > N(0.183) > K(0.126) > P(-0.114) >
Cu(0.105) > S(0.097) > Ca(0.079), HH, K, N,
Ca. S. Cu. Zn X R IEVERERY B 42 STBR A 118 P

HOS Hy GfE THE 12 B X 5T Mg. Fe. Mn. B X ] %5 VW5 9 142 STk 0 £ 18 .
AL UAS o |HjHEIHAT 2 v 3 w
Zn X SRR Y [R] 4252 e B KR (—1.257
‘l‘i@ﬁ}%l‘ﬂfiﬂwﬂﬂ“j{.¥‘jﬂ Mn( 0541)’/\ n T%;’:Ef{%@ﬁiﬂﬁlﬂ%? M) e KA ( )H.
MR R R, R N(-0.711) . P Al S X5

H N(—0.518)Fll Ca(0.442), P fl B ERE  ©
ST AR ) () B R L AR, S P(—0.538) Fll

B/ e IR B, X S ST v R 5 i 3

KA N, Mg, Zn Fl Mn, S(—0.537). Mn F1 B X o] M b o] B2 42 R
H 2 S AT, LT Boe R 5t f&/\ K. Mg, Fe fl Cu JEH . B, X5 Sm] i

Y O R R BH KR B /N B(-0.683) > MR AR B oG B Mn., Zn, N,

x5 RIFTRTESTREESENBRASN

Tab. 5 Path analysis of fruit mineral elements and soluble sugar content

[Al4£38 42 R AN Indirect path

A‘%
TERIAF E?;& coefficient

Contribution Dirle;t\ A WK EAN GEAP EfCa #idMg #fS  didFe #idMn #iCu #idZn B Uit
factors ffI_) X Through Through Through Through Through Through Through Through Through Through Through ,F ‘tal

coethicien N P Ca Mg S Fe Mn  Cu_ In B’
K 0.126 0.015 -0.032  0.041 -0.126  0.039 -0227 -0.504 -0.050 0275 0.288 —0.283
N 0.183 0.010 0.035 -0.039 0.161 -0.076 0.032 -0.332 -0.043 -0.151 -0.307 —0.711
-0.114 0.035 -0.056 0.046 —0.111 0.046 -0.096 -0.077 0.014  0.157 —0.497 -0.538
Ca 0.079 0.065 —0.091 —0.067 -0.163  0.069 -0.131 -0.069 —0.003 0249 -0.353 —0.493
Mg -0.262 0.061 -0.112 —0.048  0.049 0.083 —0.157 -0.035 0.005 0.285 -0.426 —0.296
S 0.097 0.050 -0.143 —0.054  0.057 -0.224 -0.145  0.038  0.015 0291 -0.422 -0.537
Fe -0.257 0.111 -0.023 —0.042 0.040 -0.160  0.055 -0.389 —0.031 0313 -0.094 —0.220
Mn -0.621 0.102  0.098 -0.014 0.009 -0.015 -0.006 -0.161 -0.063  0.136 —0.168 —0.082
Cu 0.105  -0.060 -0.076 -0.015 -0.002 -0.014 0.014 0.075 0.373 -0.095 -0.405 —0.205
Zn 0.370 0.093 -0.075 —0.048 0.053 -0.201 0.076 -0.217 -0.228 —0.027 -0.683 —1.257
B —0.683 0.064 -0.077 —0.051  0.057 -0.135 0.061 -0.159 -0.086 0.026 0219 -0.081
R FICR 5 B & AR o A R R FUTR SYEER C &R

(% 6), %0 FUCKIRL DR G H LB R 4PRGE DRV, S0 FOLRM4EER C o R E

B K F) MK IR R Mg(—0.476) > K(0.461) >
Zn(-0.277) > Fe(0.271) > Mn(0.271) > B(0.157) >
Cu(—0.156) >N(0.089) > S(—-0.042) > Ca(0.036) >
P(0.010), H:f, K. N, P, Ca. Fe, Mn il B %} &
PR (1) () F24F A TEAE; Mg, S, Cu Fll Zn X B2 1Y
[ $EAE H A TfE . Mn o R R & 2 (Al
R, HYR A N, Cu 1 Zn, P, Ca Hl B JTLE X}
psN e CIEESTREEY 8- A Uk Nl A 1 B
X JEAR S EE R AR 2 K N Mg Al Zn,

FE R B9 KN A S(—0.553) > Fe(—0.403) >
Mg(0.379) >Cu(0.359) >K(—0.348) >B(-0.150) >
Zn(0.127) >N(0.095) >Mn(0.084) > Ca(—0.062) >
P(0.048). H:H, N, P, Mg, Mn, Cu. Zn X 4 4
R C Y EMEI A IE(E; K. Ca, S, Fe, B X[ 44
R CEHRIEMNIE, Zn X AEE CHFEMN
(i) 52 T3 Wk s e e K, L (R 38 72 R 4 —0.953,
YA Mg(—0.919) F1 Mn(—0.620) . S Il Cu X SR 5L
A C Ry HEE R RECL RN, AL, S, Fe,
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Tab. 6 Path analysis of mineral elements and total acid content in fruit

TERIN+ HE [} 1% 240 Indirect path coefficient
Convibution. ~ BRM Tk AN AP BdCa WMy BUS WdFe o BHCh Bz BHB
factors  Direct path coefficient Through Through Through Through Through Through Through Th; );gh II\I/In Through Through Through "llf;:al

K N P Ca Mg S Fe Cu Zn B
K 0.461 0.007  0.003 0.018 -0229 -0.017  0.240 0.220 0.074  -0206  0.079 0.191
N 0.089 0.037 -0.003 -0.018 0292  0.033 -0.034 0.145 0.064  0.113 -0.066 0.564
P 0.010 0.129  -0.027 0.021 -0202 -0.020  0.101 0.034  -0.021 -0.118  0.071 -0.032
Ca 0.036 0236 —0.044  0.006 -0296 —0.030  0.138 0.030 0.005 -0.186  0.114 -0.027
Mg -0.476 0222 —0.055 0.004  0.022 -0.036  0.165 0.015  -0.008 -0213  0.081 0.199
S -0.042 0.18¢ -0.070  0.005  0.026 -0.407 0.153  -0.017  -0.022 -0.218  0.098 -0.268
Fe 0271 0.408 —-0.011  0.004  0.018 -0.290 -0.024 0.170 0.046 -0.234  0.097 0.183
Mn 0271 0374 0048 0.001 0.004 -0.027 0.003 0.170 0.094 -0.102  0.022 0.586
Cu -0.156 -0219 -0.037  0.001 -0.001 -0.025 -0.006 -0.079  -0.163 0.071  0.039 -0.419
Zn -0.277 0342 -0.036  0.004 0.024 -0366 -0.033 0.229 0.099 0.040 0.093 0397
B 0.157 0233 -0.037  0.005 0.026 -0246 -0.026 0.167 0.037  —0.038 -0.164 -0.044
RT1T REITETEEHER CEENBRSN
Tab. 7 Path analysis of mineral elements and vitamin C content in fruit
I T Ei‘)}lﬁi ] H53 42 224X Indirect path coefficient
Contribution T MK @AN P JE3ICa HiiMg @S idFe @M WCu WdZn B -
factors Direct I_)ath Through Through Through Through Through Through Through Through Through Through Through ;(;tal
coefficient N P Ca Mg S Fe Mn Cu Zn B

—0.348 0.008 0.013 -0.032  0.182 -0.221 -0.356  0.068 —0.171  0.094 -0.076 -0.490
0.095  -0.028 -0.015 0.031 -0233 0432 0.050 0.045 -0.148 -0.052 0.063 0.145
0.048  -0.097 -0.029 -0.036  0.161 -0.261 -0.150 0.010  0.048 0.054 -0.068 —0.369
Ca -0.062 -0.179 -0.047 0.028 0.235 -0.396 -0.205 0.009 -0.011  0.085 —0.109 —0.588
Mg 0379  -0.167 -0.058  0.020 —0.039 -0473 -0.246  0.005 0.019  0.098 -0.078 -0.919
S -0.553  -0.139 -0.074 0.023 -0.044 0324 -0.227 -0.005 0.050  0.100 -0.094 -0.086
Fe -0.403  -0.308 -0.012 0.018 -0.031 0231 -0.311 0.053 -0.105  0.107 -0.093 —0.451
Mn 0.084 -0283  0.051 0.006 -0.007 0.022 0.034 -0.253 -0216  0.047 -0.021 -0.620
Cu 0.359 0.166 —0.039  0.006 0.002 0.020 -0.077 0.118 -0.050 -0.033  -0.037 0.075
Zn 0.127  -0.258 -0.039  0.020 -0.042 0291 —0.435 -0.341 0.031 -0.092 —0.089 -0.953
B -0.150 -0.176 -0.040 0.022 -0.045 0.196 —0.345 -0.249 0.012 0.088  0.075 —0.463
Mg I Zn X REHEAER C & REMHEIR . Mn, B XJ 5 R LAY E 4 STHRON ({6 . B T R

SRS TG R SR LY B RE R R (K 8)
K 2 NI P Sk B(-0.426) > Zn(0.419) >
Mg(0.372) > Fe(—0.368) > K(—0.344) > Cu(0.305)
> Mn(-0.265) > S(-0.164) > N(-0.030) >
Ca(-0.018) > P(0.004). H:H', P, Mg. Cu, Zn Xf
AJ 7 PR R Y B STk M E{H; K. N, Ca, S, Fe,

S 2A
W

Zn X0 IR L Y 1] 42 52 i 5 K (-0.836), Hik Ry
Mn(—0.585) . K(—0.487) H 5w Jl Jy i . P.
S. BX} WEBR LL Ay A #E 8 2 R /DN, A
P(-0.160) . S(0.108), B(=0.023). [, XL
SEWEIR L A KA Zn, Mn, B fl K.

RSO R 5 IR LA Y AR R

K/
w
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Tab. 8 Path analysis of fruit mineral elements and sugar-acid ratio
B ] $38 42 224X Indirect path coefficient
G e P
Contribution _“7% @K WEMN  @dP @EifCa WiMg MifS EiFe @itMn iEifCu WifZn EAB -
factors Direct Path Through Through Through Through Through Through Through Through Through Through Through Tuotal
coefficient ¢ N P Ca Mg S Fe  Mn  Cu  Zn
K -0.344 -0.002  0.001 -0.009 0.179 -0.065 -0.325 -0.215 -0.145 0311 -0.216 —0.487
N —0.030  —0.028 —0.001  0.009 -0.228 0.128  0.046 —-0.142 -0.126 -0.171  0.179 -0.334
P 0.004  -0.096  0.009 -0.011  0.158 -0.077 -0.137 -0.033  0.041  0.178 —0.192 -0.160
Ca -0.018 -0.176 ~ 0.015  0.002 0231 -0.117 -0.187 —0.029 -0.009 0.282 -0.310 -0.299
Mg 0372  -0.165 0.018 0.002 —0.011 —0.140 -0.224 -0.015 0.016 0322 -0.220 —0.419
S -0.164  -0.137  0.023  0.002 -0.013 0318 -0.207 0.016 0.043 0329 -0.266 0.108
Fe -0.368 -0.304 0.004 0.001 -0.009 0.227 -0.092 -0.166 —0.089 0354 —0.263 -0.338
Mn -0.265 —-0.279 -0.016  0.000 —0.002  0.021 0.010 -0.231 —0.183  0.154 -0.059 —0.585
Cu 0.305 0.164 0.012 0.001 0001 0.019 -0.023 0.108 0.159 -0.108 —0.105 0.228
Zn 0419 -0255 0.012 0.002 -0.012 0286 -—0.129 -0.311 -0.097 -0.078 -0.253 -0.836
B -0426 -0.174 0.013 0.002 -0.013  0.192 -0.102 -0.227 -0.037 0.075 0.248 -0.023

B (3% 9), &0 i o R X 5 50 [ R e Y 5 32
2 &80 K/NHEF 3 Mg(0.653) > Zn(0.517) >
Fe(—0.512)>K(-0.390) >Ca(—0.268)>B(—0.266) >
Cu(0.190) >N(—0.136) >Mn(—0.102) >S(-0.074) >
P(0.441), HH, P, Mg, CuF1 Zn X} [& 2 L (1)

E XY

0 IE{E; K. N, Ca. S, Fe, Mn, H1 B %} [ fig
LU A2 M Ry SAE . A7 0T 6 28 6 [ R Ll ] 424
FH 2 W B K 2] /N A Mn(—0.655) > Zn(—0.630) >
N(-0.423) >Mg(-0.365) >S(0.321) > Cu(0.292) >
K(—-0.229) > Ca(0.121) > Fe(0.061) > P(-0.061) >

=/
o

RIU B ESERILMBEST

Tab. 9 Path analysis of fruit mineral elements and solid acid ratio

T /E%ﬁ ) $23878 224X Indirect path coefficient
Contribution 74 MK N @ EMCa @iMg @S idFe MiMn BHCu Bz EHB .
factors Direct path Through Through Through Through Through Through Through Through Through Through Through "Fotal

coefficient g N P Ca Mg S Fe Mn Cu Zn

K —-0.390 -0.011 0.011 -0.137 0314 -0.030 -0.453 -0.083 -0.090 0.384 —0.135 —0.229
-0.136  —0.032 -0.013  0.133 -0.401 0.058 0.063 -0.055 -0.078 -0.211  0.112 —0.423
P 0.041  -0.109  0.042 -0.157 0277 -0.035 -0.190 -0.013  0.025  0.220 -0.120 —0.061
Ca -0.268 -0.200 0.067 0.024 0.406 -0.053 -0.260 -0.011 -0.006  0.347 -0.193 0.121
Mg 0.653  -0.188 0.084 0.017 —0.166 -0.063 -0312 -0.006 0.010  0.398 -0.138 —0.365
S -0.074 -0.156 0.106 0.019 -0.192  0.558 —0.288  0.006  0.027 0406 -0.166 0.321
Fe -0.512 -0345 0.017 0.015 -0.136  0.398 —0.042 —0.064 -0.056 0437 -0.164 0.061
Mn -0.102  -0.317 -0.073  0.005 -—0.030  0.037  0.005 -0.321 -0.114  0.190 -0.037 —0.655
Cu 0.190 0.186  0.056  0.005 0.008 0.034 -0.010 0.150 0.061 —0.133  —-0.065 0.292
Zn 0517  -0289 0.055 0.017 -0.180 0502 —0.058 —0.433 —0.037 —0.049 —0.158 —0.630
B -02066 -0.197 0.057 0.018 -0.195 0338 —0.046 —0.316 —0.014 0.047  0.307 —0.002
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B(=0.002) . H b m] 0, XF[E R b & 52 e KAy
J& Mg, Zn, Fe, Mn,

3 3t g

AR 3 2R S B SR 25 RN A & 520 BT 3R
B, AN [ 3t 7 53 el A9 2R S s JSORIA Jo 37 S0 A7 AE —
E BIZE 5, BRI AT REJE AR AR SR | AL
BRI B F A — 2, SRR RS R 2
SRR, AT R EM, RISMEIE S AR
S AR S AR RN, BT O S R RO
PATE il Jo P AR S 28 B KRR TR L, XS5 FE DK
Ve o SR WL 0] PIREE S G A P2 )
SRR EZY) 5. 1R HAE S R BRI
WY 5 A LR & AR S B R A
TEFTINICER P AL S R BUR/D, Zn 1YL 53 R AL
HROR, X5 T BRI 3R FHAUR LT B 45 2R —
B AWTIT A PR E RS K &5 e, X S PR
RREE SR AR AR S50 1 KB R 5T 45
B2 BRI RN IR 22 R 2
Jr R ER, 2B NG AR, 4R TR A
5, AR SR A R A ) SHE

FHRPEDF T4 R W], RSLHYH T 5 28
Sl SRS PR ATAE—E R R . AR PEREDIEY S
K. Ca, Fe, Zn, B AR F A, X S5 Sc 55
TESEIR L RIBFFE 4 R — B, 1 5 R A AR Ll
Fili b BRI ST S5 RAN A B, UL [R] SR 928 e 3R
EIVERIAIE . HSCHFTE R, il SRS
Ca 5l PE L YIRS 35 AR G, 3 S5 AR
FEA R —E, T RESE AMRAL I 1R 5L 20 B R
JECE, IR TS R . SRS Cal
B S IEASG, X S ALAAE R AT I,
DA Ko 25 38 W A ORI AT SR 45 2R — 2K, Ca,
B S50 Al RE S MR IR R oA MLRRAS &, i
BRI T, AT ARG HERE S (445 18, RIS 2 A
CINCHBERE SN € i mo T il 4 B TS )
FRY, BRI b Ve SRS Mg S RER
FIEMR, X HAMIEE R —E U Mg JUER X
YRR C S HA BRI IE AR, B2 R
14 5% B A S 2, A RS MR A B T4 A R
C BYER™ . SREMA KA T 5 i BRI U 4%
W FOLR FEVE AR

T AR ZR A 4 X /INBE B I T T R

X SRS BT ()5 ), A AR R A R AR E
KN, Ta) 42238 178 22 500 2 7 3 o HoAth oo 2= (Rl 42252
Mo ()RR BE o AR AT IFIE 45 S R B, SRS
JCF N i BS54 52 I A AE — 2 25 5%, Horboxh Al
WPEFEIE Y £ 252 N. Mg, Zn, Mn 5208 X 0] %
PEBES £ 22 B, Mn, Zn, N 5200; XS0 R R
ST EAZ KN, Mg, Zn #0H; W4 £ C &&
F %57 S, Fe, Mg, Zn %0 ; XPFEIR Lk £ 237 K,
Zn, Mn, B 35¥ 5 Xf [ 82 b %52 Mg, Zn., Fe.
Mn 50, %5 ERTiR, K. N, Ca, Mg, Zn, B %70
RN TR S T R BT R . MR
B, 52 ] IR NG R b Mg, S5AHEIE 45
R—E, FFFRSES FEMR JER R LT ot R
XoF i BT RE M 1) AR K 5 HAt T R Y ] R4

, 52 SR AT TG 28 £ 2 A M, 5200 A
WEW™BIICER A Zn, MAYR AU B 45 RNk
Ca MM SR M) E L TR . et
U YA 2 C R B, I Cu XA B 4k &R
C HRMFMER, SAMRE AT —EER,
ARES A AR ] HSOC 5 DA KSR IR R S 4

4 % it

25 LA AR, B o0 OGRS R Y 5
FHKF]/NR K>N>Mg>Ca>P>S>Fe>Mn>
B > Cu > Zn; tHXPEHr b £2 5 Ca, Mg, BT
R E MO WA TR K. N Mg, Fe, Zn,
B SFIUE M RS S T R EEOT R, R
S AR R B SRS T SZ 2R TG 2R B ]
YER . iR M X = R 22 T, 25 A KU AE R s
YRR AN, 580 e o B ARAIK, H IR A - 498x)
oCE B Z, i By e Zn FENESR
RBUEREK, A3 Fe LEIFABRZ . 458 EFH
Nl b YN SOIE 3 s N [N S ey B A
72 AT A A A B K Mg, Zn, B AR, [A]E PR
% JG R Z 8] it I L A7, LA S BRAR o R o Y A
77 AR, AR A MU AR 5, AN B sE At
TR TR IR B LA 5 Ah 5 AL, T 45 A Y b R
el 1) - 35 43 It AE AE° RS 100 1 — 2R %
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Correlation and path analysis between mineral elements and

quality of Jinzhen durian fruit

Wang Yuanming'”, Xu Danyong', Wang Yuyang', Li Huadong’, Zhou Junlei’, Lin Dian"
(1. School of Tropical Agriculture and Forestry, Hainan University, Haikou, Hainan 570228, China; 2. Sinochem (Hainan)
AgroEcology Co., LTD., Sanya, Hainan 572000, China; 3. Guangdong Ocean University, Zhanjiang, Guangdong 524088, China)

Abstract: In order to explore the effect of mineral nutrient elements on fruit quality and screen the main mineral element factors
affecting fruit quality, fruit of durian (Durio zibethinus Murr.) Jinzhen planted in Hainan Province were selected for correlation
and path coefficient analysis of the external morphology and internal quality indexes of the fruit as well as 11 mineral elements.
The correlation analysis showed that there was a significantly negative correlation between soluble solids content and sulfur (S)
content. The total acid content was significantly positively correlated with calcium (C) and boron (B) contents. There was a
significantly positive correlation between vitamin C content and magnesium (Mg) and S contents. There was a significantly
negative correlation between sugar-acid ratio and B content. The solid-acid ratio was significantly negatively correlated with Ca
and B contents. The path analysis showed that there were some differences in the effects of mineral elements on fruit quality
indexes. The main elements influencing soluble solids content were nitrogen (N), Mg, zinc (Zn) and manganese (Mn). The main
factors influencing soluble sugar content were B, Mn, Zn and N, and the main elements affecting the total acid content of the fruit
were potassium (K), N, Mg and Zn. The main elements affecting the content of vitamin C were S, iron (Fe), Mg and Zn. The main
elements affecting the ratio of sugar to acid are K, Zn, Mn and B, and the main elements influencing solid acid ratio were Mg, Zn,
Fe and Mn. In summary, K, N, Ca, Mg, Zn and B are the main elements affecting the quality of the durian fruit, and are the
comprehensive results of the synergistic regulation of various mineral elements. Considering the local soil and fruit nutrient
content in Hainan, the fruit yield and quality can be improved through application of K, Mg, Zn and B fertilizers at a slightly
higher rate and a coordinated ratio.

Keywords: Durio zibethinus Murr.; fertilizer application; mineral elements; quality; correlation analysis; path analysis
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