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ZHME UK, F S EOR TR ZR L
A ERBURFECO A0 K Ca SEREMSfE SRR SL A A
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RSB BT ER &R RO R MR, W
M) S S 4% Tt Jo 48 A A 5 2T T I -, S B
FHFR I REAE A 7 D05 s R0CHR 2 2 (3t RS AR H A
PRIHE

1 #E57FE

1.1 RIEEAR PR SRR, SR SR
T 2024 4E 7 H AR T =0 K SRAR . &
AT ELAREE FE, WY 4 ~ 5 a, RHAR KA RAT,
HEREBIER.
1.2 REEIFHE AR R 9 R ER
FER L5378 A ] — o B, T AR BE RS SR/ L B
P — B IRAN; B 3 M 1 R BRRAEIK
R AN, R 3K,
1.3 KRR, SBRAMEERNNESE B
SRAW 7 7 RO [ SE 8 S EA T A B B SR S AR
B R R, AT OGRS R A .
Jride: AT RPN R R SRR B SR
i, THE ] RO SRR NG TR R R
AR R R RSP R AR IR AR AR 5 HE
I SERIITT e SRty I S S 9 SN 3 USSR
I RS, P I B LA 105 °C AR 30
min, FFEE 75 C LT EEE, R TR, T
FK R, FEIG O IR R AR R

AR (%) =( BRI T i i i iR i i)/
IR X 100

ESIZ e el v

AL K (%) =(fif J5T i — T ot it ) /8f Ji
<100

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

(Cu). Zn, B &I E 2 I8 - e b 53 2, A
K HySO4-H,0, 15 2 — 40 FC A ) Fb (2325 %
H,S0,-H,0, ¥H & — 8 B b b o i B R H T K
— MR 85 BE L Bk B AL AR AT K
I s IR T IR AL —22 3 & L A
i % ] HNO;-HC10,-HC1 18 & —i 2 9 [t 1k
Yoo BRI Ez . AL A% L 1, AR S
T,

SRS = B A B & i < H ) oa
i)/ RTY

AT R B i o SR FHAT S0, T i
PRI 2 R 3, 5— Al 3K A R L (320, R R
BB D SR BRI FE R A A AR R C &
T R 2, 6 UHE By 0, BEIR LL . R
EE ATV PR E A AT 5 1 [ ) B LR R 7 i
Y AR R o
14 HELEESH K Excel 2019 F1 SPSS
26.0 X0 B G HEA T K IR AH G 43 Bir S Zeb: [ml 15
43HT, R F Origin 2022 #AHER .

2 HRE5HM

2.1 REEEIEHR ML 1AW, RIEEEE
117 ~ 141, s F R Y, 285 R2E0Ch 5.44%; .58
AR MRl 1.44 ~ 2.84 kg, 28 5 R KN 20.73%;
R RS IR 090~ 1.77 kg, AEF R KN
22.47%; H P AR E A 0.40 ~ 0.88 kg, 48 5 R AL
7 21.86%; A% FERASIE A 0.03 ~ 0.19 kg, A8 53 R
R 47.15%; FRARFAZBRAE 2.00 ~ 3.91 dm’, 22 57
FECH 21.63%; KL EEL R R RN, N
2.42%; FFABUE 7 R BUR K, N 52.44%; S JE
FEAR IR K 9.58 ~ 15.00 mm, A5 53 R ECH 20.16%, 1J
DL SRAZ AR S R B

22 REIWESRBRIER k2 oW, B LA
SRR K, YO BERR L, 5308 34.71% F1
34.19%, 8 5 2 ¥ A/ N & F K, h 3.17%. AT
TR Y AR R R 20.00% ~ 29.15%, 28 5 5
R 12.01%; AT %5 M0 & AR 0RO 12.88% ~
18.54%, 72 5 R AUH 11.12%; SR & &t 28 I8
0.13% ~ 0.31%, 28 53 R KN 32.23%; %F 100 g SR
o Ve & A5 IR 33.41 ~ 52.76 mg, 78 5 R AN
17.27%; W& R AR M A 23.63% ~ 38.99%, A F &
BN 14.57%.
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Tab. 1 Fruit externally morphological index
e Wiftiem  Ylkiem  FIBIRE HPIRBURKg R kg R kg RE SR Ag KFVdm® /o’ A@i S /mm
B L . ; : ; M .
Index Transverse Longitudinal Fruitshape  Fruit Peel Fruit flesh Stone  Volume/ Density/ Number of Pericarp
¢ Diameter/cm diameter/cm  index ~ weight’kg  weightkg  weightkg  weightkg dm’ om’ seeds/ind width/mm
7 b
i: Il 18.52 23.76 1.28 2.15 1.40 0.65 0.10 291 074 7.33 12.52
\verage
bR
Standard 1.66 2.03 0.07 0.45 0.31 0.14 0.05 0.63  0.02 3.85 2.53
i
b4
Maj(i{nﬁmm 21.63 27.54 1.41 2.84 1.77 0.88 0.19 391 076 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
e S 2%
Coefficient of 8.95 8.54 5.44 20.73 2247 21.86 47.15 2163 242 52.44 20.16
variation/%
®2 RINERRIER
Tab. 2 Internal quality index of fruit
NS A PAS=N R Y A B ™4 PR =N 100 g%i P A A 23 A~ E=N)
s TR O 8% TR /% BRREE/% Vs B/ MR BERRLE WTER% SKE%
Ir?d/;( Soluble solids Soluble Total Ve ConterE:tEer 1%0 Sugar-acid Solids-acid Edible part Moisture
¢ content/% sugar/% acid/% ) P 8 ratio ratio rate/%  content/%
fruit/mg
7 b
A 25.02 15.54 0.20 40.44 87.33 141.79 30.54 78.12
Average
RifE2E
Standard 3.00 1.73 0.06 6.99 29.86 49.22 4.45 248
deviation
=)
Eijt.ﬁ 29.15 18.54 0.31 52.76 129.49 198.46 38.99 82.23
Maximum
SN
Hi.J.{E 20.00 12.88 0.13 33.41 45.19 66.98 23.63 73.93
Minimum
e 5 2%
Coefficient of 12.01 11.12 32.23 17.27 34.19 34.71 14.57 3.17
variation/%
=N

23 RITRTERE K 3EWY, SRENE
SRR AR L, R TR SR 2ZE R, 7
FrTe R h P & R AR R R BN, Zn RIS
St R BURKR, 25 RE 5N 7.34% 5 43.88%.
KpEIoR P, K S &mEs, 252800 20.79%;

=]

|], > I

th, DL Fe S fi i, 28 55 R E0CH 16.67%; 1 Mn Fl
B & E, AR S5 R B0 h 39.12% 5 25.13%,

B FOCER R PR ICR & i KRB MEF N K>
N> Mg > Ca > P > S; i ouz & th KBV MEF

K3 RITEARESE

Tab.3 Contents of mineral elements in fruit

ek "l JCE & - 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, B JBATAE—2E A2 o
24 BRI HRTEENEMBIEROEXRE 0 25 RILFBEMT RTEZENERSH REL

P s S S = i LR EP S 6 TR E S
(B DFRM, ArEtEIEY S K. Ca, Fe, Zn, B,
5 S RERERAMIK; BMRE Ca, B 2K W% 1EM
K Ve 5 Mg, S BB IEMC BRILS B 2B
FOH e, H LRI, R R 5 T SRS N 7E

AT EFE4Y) Soluble solid

W T 5 A T DR 0S8 AR A B 4 R (36 4)
FEW, 0F T DR 0 R A KL N
P. Ca, Mg, S. Fe, Mn, Cu, Zn, B, Xf 307 %
PE [ 9 7 it B3R R 0 S K e R 2 Mg
(0.686), #5 TG Z X AT P [ 4 52 114 R /MR T

* P<0.05 ** P<0.01

Vit EIE Y Soluble solid [@ PV TENE Soluble sugar 1.0
nJ % Soluble sugar @ 57 Total acid 08
% Total acid |@ ® @ 4/ F C Ascorbic acid :
Y/ 2% C Ascorbic acid ® O @ Fifii Ll Sugar-acid ratio 0.6
BB IL Sugar-acid ratio | @ & @ & @ [Fl% [ Solid-acid ratio :
W L Solid-acid ratio |@® © @ © @ @ "I 2 Edible rate o4
Al Edible rate ® ® o - @ 7UKiE Moisture content
7K i Moisture content 0 ek N 02
N L I JCN ) P
rle e ° ) K 0
K|® [ J o ® Ca
C2|@ * ® 00 o0 0068 Mg -0.2
Mg|® @ - @ 00®00@® S
S[®@ e 0o® 000000666 Fe —0.4
Fc|@ © ) | @ N XXX ] Mn
Mn | ® YN x cu B 0-6
Cu o o e} X ) 08
Zn |@® @ ©00°00000000°°0 B
B[@®@ & - -0 OO XX e®&m

T Hh* 43 B 2R BE MR (P < 0.05) FIbE B AHE (P < 0.01) .

* and * * in the figure show significant correlation (P < 0.05) and highly significant correlation (P < 0.01), respectively.

R B RS NERRIEREERES T

Fig. 1 Correlation analysis between fruit mineral elements and internal quality indexes
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Tab. 4 Path analysis of fruit mineral elements and soluble solids content

e Efﬁ?\fﬁ Al 42 2 41 Indirect path coefficient
Contribution * M JEAK EMN @MP @dCa JEMg JBMS JEiFe @Mn @MCu JEMZn @MB it
factors Direct path Through Through Through Through Through Through Through Through Through Through Through Grand
coefficient notassium nitrogen phosphorus calcium magnesium sulfur  iron manganese copper  zinc  boron total
—0.502 —0.007 —-0.004 -0.243 0.330 0.119 -0.484 0.002 0.064 0464 -0.082 0.159
—0.081  -0.041 0.005 0235 0421 -0.234 0.068 0.002 0.055 -0.255 0.068 -0.518
-0.015 -0.141  0.025 -0.278 0.291 0.141 -0.204 0.000 -0.018 0.266 -0.073 0.010
Ca —0.473  -0.258  0.040 -0.009 0.426 0.214 -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 0299  -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 0.529 -0.100 0.377
Mn 0.003 —0.408 —0.043 —0.002 -0.053 0.039  —-0.018 —0.344 0.081  0.229 -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 —-0.372 0.033 -0.006 -0.318 0.528 0.235 -0.464 0.001 0.034 —0.096 -0.425
B -0.162 -0254 0.034 -0.007 —0.344 0.355 0.187 -0.339 0.000 —-0.033 0.371 —0.030
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HE F B 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] i PE B E 9 4 5200 A
1E{f: K. N, P, Ca, Fe, Cu I B X} 0] % P [F IE 4
HISZM N AR . [A]E23E 12 R BRI, X SE T i
P [ T Wy ) 42 5 Wl e K R F- > Min(—0.541), Hik
g N(—0.518)F1 Ca(0.442), P F1 B Ay [a] 422 8 12 £
BN R B, Xk SR S AT M R ) 52 i 4
KK N, Mg, Zn 1 Mn,

R SAlH, Ly oo R St
Y 4 R R B R B /N B(-0.683) >

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), H:iH, K. N,
Ca, S. Cu. Zn X [ 05 Y ELH2 5Tk A IE 18 P
Mg. Fe. Mn. B X Al i PEwH Y 15422 5T lk o (8 .
Zn X R ST RS Y [R5 e e K (—1.257) H
s VE R A fE, HO N(=0.711) . P ATS X4
SERTES PRI ) [E] 252 i HE AR, S P(—0.538) il
S(=0.537). Mn Fll B X A] i M ] 228 12 R AL
B/, K, Mg, Fe fil Cu JEH, L, X R AT
PEREZ IR B8 FICE A B M., Zn, N,

x5 RXTRTERENREESENBESN

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

#3842 224X Indirect path

2 \%
EREF g?;& coefficient

Contribution Dirl’t\ " WK EAN EAP EifCa #idMg EidS EifFe  #Mn  ECu #idzZn @B S
factors ef; Ii)ant Through Through Through Through Through Through Through Through Through Through Through Grand
coetticle potassium nitrogen phosphorus calcium magnesium sulfur  iron manganese copper zinc  boron total

K 0.126 0.015 -0.032  0.041 -0.126  0.039 -0.227 -0.504 -0.050 0.275 0.2838 -0.283

N 0.183 0.010 0.035 -0.039  0.161 -0.076 0.032 -0332 -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 0.249 -0.353 -0.493
Mg -0.262 0.061 -0.112 -0.048  0.049 0.083 -0.157 -0.035  0.005 0285 -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

WLy on RS AW S EEA S £
(3% 6), £ BT E O R SRR & i HEGE R R
B K F MK IR 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:7, K. N, P, Ca, Fe. Mn fll B X &%
PR 1) () H24F FH A TEAE; Mg, S, Cu Fll Zn X B2 1Y
[ FVE A Al . Mn oo 26 B R 7 = (Al 4 /E
Sk, HiYk ol N Cu Al Zn, P, Ca Al B JGE X
SRR W R AR R ECE AN . R AT A
X JEAR S EE R AR 2 K N Mg Al Zn,

R R R G ER C HRMNERSI
GERCERDEW, KT ERMNELER CEEE
52 1 KNI 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). .+, N, P, Mg, Mn, Cu. Zn X} 44
R C Y EMEI A IE(E; K. Ca, S, Fe, B X[ 4i4:
R CEHHEIEMNIAE, Zn M4EAER C T EMN
(i) 52 T3 Wk e B K, L (R] 38 72 R 40 —0.953, H
A Mg(-0.919) Fll Mn(—0.620), S Fll Cu XS 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
fERIRT Higl R BE 4% 25X Indirect path coefficient
Contribution A4 WK EAN  EAP  EdCa Mg EAS EifFe iCu Bidzn BB i
factors ~ Direct path coefficient Throyugh Through Through Through Through Through Through Throuliljiﬁzanese Through Through Through Grand
potassium nitrogen phosphorus calcium magnesium sulfur  iron copper  zinc  boron total
K 0.461 0.007  0.003 0018 -0229 -0.017 0.240 0.220 0.074 -0.206 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 -0.202 -0.020 0.101 0.034 -0.021 -0.118 0.071 —0.032
Ca 0.036 0.236 -0.044  0.006 -0.296 -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 -0.213 0.081 0.199
S -0.042 0.184 -0.070  0.005  0.026 —0.407 0.153 -0.017 -0.022 -0.218 0.098 —0.268
Fe 0.271 0.408 -0.011  0.004 0018 -0.290 -0.024 0.170 0.046 -0.234  0.097 0.183
Mn 0.271 0374 0.048  0.001  0.004 -0.027 0.003 0.170 0.094 -0.102 0.022 0.586
Cu -0.156 -0.219 -0.037  0.001 -0.001 -0.025 -0.006 -0.079 -0.163 0.071  0.039 -0.419
In -0.277 0342 -0.036  0.004 0.024 -0366 —-0.033 0229 0.099 0.040 0.093  0.397
B 0.157 0.233 -0.037  0.005  0.026 -0246 -0.026 0.167 0.037 -0.038 -0.164 -0.044
KT REVTRTESHER C RENBRESH
Tab. 7 Path analysis of mineral elements and vitamin C content in fruit
T E?ﬁ‘iﬁ [Al$38 4% 41 Indirect path coefficient
Contribution A K lAN WP @dCa Mg liS idFe @iMn MdCu WiZn BB it
factors Direct path Through Through Through Through Through Through Through Through Through Through Through Grand
coefficient notassium nitrogen phosphorus calcium magnesium sulfur  iron manganese copper zinc  boron total
—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 -0.233 0.432  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 —0.473 —0.246 0.005 0.019  0.098 -0.078 —0.919
S -0.553  -0.139 -0.074  0.023 -0.044 0.324 -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  —0.283  0.051 0.006  —0.007 0.022 0.034 -0.253 -0.216  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 0.291 —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 XRECHEAE R C S REIHEIR . AR Y B4 DTN IE{E; K N Ca, S, Fe,

RS TR SRR L) HEEE R R (R 8)
i K #] /N 7 A 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:H1, P, Mg. Cu. Zn X}

Mn. B X BEER LU B4 DTk M A (E . B Bioc R
Zn X WE IR L 04 6] 422 52 Wi £ K (=0.836), H
Mn(-0.585) . K(—0.487) H.5 Wi {E JH A i fH . P,
S. BXF B IR L Y B B GE R R AR DN, R
P(-0.160) ., S(0.108) . B(—0.023) . A, X554

B
2

K
w



346 R EWEW (PR ) J Trop. Biol. 2026 4
®8 RITRTERSEBILHERDN
Tab. 8 Path analysis of fruit mineral elements and sugar-acid ratio

YEFE T Eﬁél@ )18 42 224X Indirect path coefficient
Contribution =A% TEK j@MN  @dP @idCa @idMg @S JEiMFe JEMMn JEMCu EZn @B At
factors Direct path Through Through Through Through Through Through Through Through Through Through Through Grand
coefficient potassium nitrogen phosphorus calcium magnesium sulfur  iron manganese copper  zinc _ boron total
K -0.344 -0.002  0.001 -0.009  0.179 -0.065 -0.325 —0215 -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  0.322 -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 0227 —0.092 —-0.166 —0.089  0.354 -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 0.001 0.019  —0.023 0.108  0.159 -0.108 -0.105 0.228
Zn 0419 -0255 0.012 0.002 -0.012 028 -0.129 -0311 -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

SOPERR L RZ AR KA Zn, Mn, B T K.

R FOCE 5B LS = EAAR TR
B (35 9), £ 17 5T o0 2 X S 50 [ R L (9 B 230
12 2B KNVHER S Mg(0.653) > Zn(0.517) >

E XY

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), Hrfr, P, Mg, Cu il Zn XJ [& iR kb 1
SN IEAH; K. N, Ca, S, Fe, Mn. 1 B X} & g
RIH R ESERLHER S

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

T Efﬁ?‘fﬁ Al $38 4% 241 Indirect path coefficient
Contribution =AM EMK BN EAP j@iCa @dMg EMS @idFe EdMn JEACu EHZn EAB it
factors Direct path Through Through Through Through Through Through Through Through Through Through Through Grand
coefficient oassium nitrogen phosphorus calcium magnesium sulfur  iron manganese copper  zinc  boron total
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 0.277  —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 0347 —0.193 0.121
Mg 0.653  —0.188  0.084 0.017  —0.166 -0.063 -0.312 —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  -0.345  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 0.517  —0.289  0.055 0.017  —0.180 0.502  —0.058 —0.433 -0.037 —0.049 —0.158 —0.630
B —0.266 -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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SZ A B K F) /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) >
B(—0.002) . FH AT, XoF [ 2 Lb 25 B e 45 K )
J& Mg, Zn, Fe, Mn,

3 3 i

AR 3 S S 0 M FE TR 25 R FE i BT 4 A R
B, A [) bty SR el ) SR S o B R Jo 5% 43 A7 A —
FE 255, IR AT e IR . AR 22 5 |
B ARIE AR F A —3, SR LR 2
FRRERES0 ARBFSE ERFR, RN A IR
S FE AR S R AR, RN R RO K
INTESH AR S REUR KR EIRR L, 33X ST
JAEIREY | R A R — B BRI R SR
WRAVEEEA T, R L AR S R BOR R R R o ik
G EAYIR & EAER TP EARE . 7
JCERE T P AT R 5D, Zn AR S R B UROR, 1X
5 S AEDIRSE PHALUR SLAF R A 25 R — 3k, AT
S8R PR E R S K & it i, X5 PR HE RS DY 78
SR A ARG S0 K e SR ST A5 R —F
R S S S SR O % 0 2 S 0 S 22 T T 1A
R, T HNTECR, R EEY T+, Al i
FER SRR PR A T S

FHCPERF SR 25 R B, R oo R 58
SRR TE —E KR ATEERIEY S
K. Ca, Fe, Zn, B 2 B Z HAHC, iX 5 g A
TESER E I 45 R — B, X 5 R A AR G500 HE R
fili b B 45 AR I, BB A TR SR SE 0T T R
EIMERAR . MR R, igtT R strh
Ca 5 Al VAR BB P o 20 0 25 A AH G, 31X 5 4Bt
FEAE R —F, TR SR ARSI TR S O 0 rY R
JCES, TG TRER Y A . SRS Ca,
B R A, X5 ARNEP FERR R,
DA S 28 58 g S HOE SR I 1 (R 5T 45 2R — B Ca,
B S50 &R Al pe i SR hib o A LIRSS &, AT
R BE Tt imn, B AT REAR HEWE S 15 B, (RIS 0 A
MLER AR 2, DI el A8 W5 43 SRR 19 Ll o AR A
SR, SfE R b Ve S Mg FEER
FIEARC, X SAMRGE R —2L, Ui Mg JeR X
A E CHEAARRMWIEMER, B2 %E

) B 2 B, R A VER A B T4 A R
C A, RapyAd K & T 5 5 R NIE SE %
W TR PMNRIE 45 R

AR R B A XHE R/ NGE L R W Bos 3R
Xof SRS SO A ST, L R AR R B N LR
FIN, Ta] 420 12 2R 4000 27 3l o Hfth ot 3R (Rl
W (R REEE . AR TR SR A5 SRR B, R0
JCE N i SR A5 (8 52 W A AE — 2 25 57, Forboxt AT
FYERETEY) F 250K A N, Mg, Zn, Mn; X A]
VTR O B 2P OCE A B Mn, Zn, N; %R
SRR RS IR A K. N, Mg, Zn; X4k
AR CEHRFLHMICEA S, Fe. Mg, Zn; X
i Ll B2 TR A KL Zn, Mn, B; XFE R L 32
LI LR A Mg, Zn, Fe, Mn, % b ik, K.
N. Ca, Mg. Zn. B %02 A5 MR FE L 50 i T Y
FEICE . XU RM, S0 AR
JCE N Mg, SAMFIEER—50, JFFHEE 7t
GE IR ZE LS T G N TR R A B R A
5 H A TR 1 R L, S B R TR £
BN Mn, S0 AR G E N Zn, TR 4R
SR T g A AR Ca SRS IR BR B 32 B T T
Fo M EET R 44 2 C & B, T Cu %)
AP 4R C SR MK, SRS,
RAFE—E 2252, WTRe S AR Hbso¢ R DL
SRR LR

4 % it

Zx D25 AR, B T 0 3 R S T A 5
AK#/N K>N>Mg>Ca>P>S>Fe>Mn>
B > Cu > Zn; tHXYEHrh £2 5 Ca, Mg, BT
R EMIC; MR K, N, Mg, Fe, Zn,
B S50 R N R S S T R BT R, R
S A B R AL S Az Z2 R BT R 1 A [
YER o i M X = T 22 W, A A KU AE Rk
YEHIBREN, S8 I S Ak, HOH 4 Xt
oG B, i b ot E S Zn FENAER
ABER, H A3 Fe UEIFABLZ . 458
A by 4 498 J R SR i, A A DAL AR R A
FEr AT I I Y 3G KL Mg, Zn, B JE, [A] B R
% JC R Z 8] i it I bE A7, LA S BRAR ot S Y A
TR 1 0 N N g viod ety 1B S5 M N e S AW
FE TEAE AR A S R IR AR, 5 45 A Y iR
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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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