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ABSTRACT: Objective To study the relationship between fruit quality and mineral element content of ¢ Furongli’
from 10 kinds of different origins in Fujian, and analyze the regional differences in fruit quality and mineral element

content, as well as the main mineral elements that affect the quality of each fruit. Methods ‘Furongli’ was gathered
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from 10 kinds of different origins in Fujian, then 8 kinds of quality indexes and 10 kinds of mineral elements content
were determined. The differences, correlations and path coefficients of quality and mineral element content between
regions were analyzed by the methods of comparative analysis, correlation analysis and path analysis. Results There
were significant differences in fruit quality indexes and mineral element content among different locations (P<0.01).
Correlation analysis showed that there was a significant positive correlation between fruit weight and N content, a
significant negative correlation between fruit weight and Mg content. The color factor L™ was extremely significantly
positively correlated with Zn content (r=0.903), and was significantly positively correlated with P content (r=0.685),
there also was a significant negative correlation between color factor 8~ and Zn content (r=—0.706), the color factor b”
was positively correlated with Ca content (r=0.677), but negatively correlated with Fe content (r=—0.705). Path analysis
showed that N had the greatest direct effect on fruit weight, P had a greatest direct effect on fruit firmness, Mn had a
greatest direct effect on the soluble solid content/titratable acid content, while Zn was the element that had the greatest
direct influence on soluble solid content, L™ and a”. Fe was the element that had the greatest direct influence on titratable
acid and b”, besides, B, Ca and K, etc. also directly affected the quality of ‘Furongli’. Conclusion The fruit quality of

‘Furongli’ is the result of the joint action of various elements. In production, the ratio of various mineral elements should

be well coordinated to improve fruit quality and achieve high-quality and efficient production.

KEY WORDS: ‘Furongli’; fruit quality; mineral elements; canonical correlation; path analysis

il

0 5
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FEPUET . R EIEY FiTE .
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SRR (o pral, i E 2 EALF AR A TR A FD.
1.2 UFE5E%
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(titratable acid content, TAC)R FECR AR — AL E;
SEAAPER FH @ 2T E; 1R H(soluble solid/titratable acid
ratio, SS/TA) ATV [EIE A S B AT AT ik i R 75 1 1) (B
No BIEAREHR 10 K, BOFHIME.

FEMINE BOCE S RIZE: N RA NY/T 2419—2013
ChHEMRA RS EIE B 3l ZA0E) ME; K, P, Ca, Fe,
Mg. Mn, Cu. Zn % GB/T 30376—2013 { Z5m-rék | % |
HALOBELCBEL OB BN BE. BRAYINE-HLBHRE A S AR
TR ) #ATIE; B R GB 5009.268—2016 (&
WA EFARME BT 20 RIIE ) P e — 1 B
A5 B R TOERE TI0E

1.4 BIENIE

R FH SPSS 12.0 B xSl ) SR S8 B G 28 AR S i
SREHE AT I 2203 . Duncan’s i 2 Mk 2500 M b 2 8 LA
AN BRI ES .
2 HR55%

2.1 RIEBREHRSTRTEIENTNE
ANTR] 7 M < SR A I R AR AR UL R 1, NG

AL, A AP ETE 36.80~99.50 g, MR TR K IR
B AR EIEY SRR 12.05%~14.09%, & NS
W, A ER ST 0.63%~1.20%, & NiEm™;
B2 kbl 11.73~19.06, & & N ¥ K77 6 E N
5.88~1042 N, e W B ™, GERZENT LN
35.84~54.35, e m M M BT, 4@ N F a ok
4.89~14.92, FEfH B, #EAKHF bl 4.55~15.42,
e AT

M1 1 B FTLAA M, AN M S5 2 1 it 4
FETE—E 22 5, 8 AN e b b, (R ST R 9 &
TS SRR, S 5.01%, @BEFET a s SR
K, BE 33.96%, HKNOENT b (EFRKEN
29.42%) B E (AF R R BCH 28.88%) A B BR R (2
FRECH 22.52%) . BERHCEEFRECH 17.74%). %
WREESREEN 16.73%), GERNT L'(ESR2EN
14.74%) o Xt AS )77 4 JER 2 10 45 & S8 AR EA T 2243
Mr, S5 LM R AR E | RIEEEE Y AR AT
ERE R, BB, B GERT LT T, b HEE
e db 3 22 5% ¢

®1 CXEP REMRIER
Table 1 Quality indexes of fruit of ‘Furongli’

X HILE/e  EMEETEY % ATRE R/ % 51 FR L fifi &£ /N L a’ b*
IR 49 .40%F 14.09* 1.20* 11.73F 9.47°AB 49.62°B 7.30°4DE 4.55%
L& 36.80" 13.79%AB 0.83%¢ 16.63°P 10.42°4 5435 4.89°F 12.76™48
cdC
&=t 59.50 12.89¢¢ 0.87°¢ 14.87% D8'24 35.84F 13.69*8 15.424
deD
KT 62.50F 12.519CD 0.67™F 18.80%® 170 A1.20%EF  3,04%ABC  [390AB
deD
K& 81.20°" 12.68%4CP 0.81% 15.67°¢ E7'58 42.31°IPE 10.10°BP  12.36%ABC
KA 66.50%° 13.60°AB 1.10°® 12.35%F 7.25PF 36.66°F 12.3280ABC ] 4(ebeABC
bia%:g 61.45° 13.60°°AB 0.75° 18.19%48 7.03¢E 52.36%A8 5.854¢PE 7.36%P
beB
S5t re 99.50°* 13.13%BC 1.06"® 12.35%F C8'81 38.874PEF 14.92%4 10.95b¢dABC
AR 73.00°¢ 12.05° 0.63™ 19.06™ 7.05% 43.47°P 8.76%4CPE 1] 5030eABC
T H 98.00** 12.614€P 0.72¢PF 17.46°8¢ 5.88" 48.18°5¢ 12.927ABC 8.44°4BCD
A 68.79 13.09 0.86 15.71 7.94 4429 10.38 10.80
FRifEE 19.87 0.66 0.19 2.79 1.33 6.53 3.52 3.18
S PNEN 99.50 14.09 1.20 19.06 10.42 54.35 14.92 15.42
/M 36.80 12.05 0.63 11.73 5.88 35.84 4.89 455
A5 R % 28.88 5.01 22.52 17.74 16.73 14.74 33.96 29.42
F{E 30.248 14.397 145.293 64.415 18.502 20.957 10.507 6.244
PESEFM)  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

IE: REFEFORZE LA, WMETE 0.01 K b2l 3, /NG F LR 2 8 LA, PIPIRITE 0.05 K B2 3.

205, RITKEITCHE P LK ITHE P& B,
HYCH N, P, Ko R W Ew ) G oo RE
96.13%. EILEF L Mg TR S EES, FH&E
51k 514.52 mg/kg; HUCH Ca, P75 206.81 me/kg. 4%
JEHL RS T Zn, Mn, Cu &, FIIRT 10 mg/ke,
A" K45, RE™ KRS P Zn FHRIE

10.51 mg/kg, # P77 542 Mn &3k 10.92 mg/kg., J:
fliyt & Fe. B BV E =000 53.00. 27.52 mg/kg. IEAh,
WA ICEIEAR =X AREF2EREK, 1 Fe JLEH
BRI B2 Tk 361.93 mg/kg, HAEHAL ™ XY
R PI/INT 50 mg/kg; Ca LR & RAEAR L) RS
R 13.44 mg/kg, THHAEA ™ X e 42 h e
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100 mg/kg.

AR P A st 10 R RO ER & BE
BEEA, Fe MRS HNEFEERK, LR RUEIE
205.43%, HK K Ca iR T, LR RECH 58.59%; Mg It
RE B SRR/, B5RECN 9.95%. XFA[E
R R BOCR S AT 250, SRR
Hi/E) N, P, K. Ca, Fe, Mg, Zn, Mn, Cu. B %5 fiot
EQiNfes eopcR iR e TE S AL
22 RIMEERSTRTESENHEXM

PLZEREA AT N (X)) P (%) . K (X3). Ca (X4) . Fe (Xs).
Mg (%) Zn (X7). Mn (Xg). Cu (Xo)\ B (x10) 50 LRI
AR, RS R AR AR (y) . T ERDE
Proi(yy) . WRERR A (ys) . IR (ys) . BERE(ys). i

BT L (Yo). @ (y7). b (ys) Koo — A AR 7, 30 T AU
KoM R 3 ATAL BSrth BT R i & R R R
SE b S A B A7 S A OGP, RS K R B 5
JTE RS I BT R IMAERMA R N S 5 ER
WEIEMR, HERBCY 0.742; Mg & 5 RTE L 20
A, HIRRECN-0.672, Zn S EBESER T LS
FHIEA K (r=0.903) . H @GN T a2 W& fHx
(r=-0.706), P SR S5EFRZENT LR EHX
(r=0.685); Ca F iS5 OFEH AN T b & & F IEH X
(r=0.677). 1fi Fe #it 5 EFHENT b 4 EE X
(r=-0.705); HIULA] L, )5 o0 & % 2 R S PR L H AT 45
KEEM, WeAh, AT BT O . AT R L EIRR L |
SR A 5B TG R S ANAETE A A G, (HR
SRR R EEAE G R AR

=2

KEFRIWRAREZTE(TE, dw)

Table 2 Mineral element contents in fruit of ‘Furongli’ (dry weight, dw)

HIX  N/g/kg) Pl(glkg) Ki(g/kg) Ca/(mg/kg) Fe/(mg/kg) Mg/(mg/kg) Zn/(mg/kg) Mn/(mg/kg) Cu/(mg/kg) B/(mg/kg)
EY 454 1.11°0¢BC 12 62°4BC 119,13 361.93* 532.63%5¢ 8.55ABCD ¢ 064PC 3.97%8 22.66°PF
JLE 5.19%EF 1.49%4 1463 315,01%P 12.688 630.10** 10.51*4 8.69°5¢ 117 34.91*8
JEm 5.57PE 0.98°4BC 17 544C 301.69® 12.72%8 533.28"8 5.919PF 4.62%C 6.00** 27.16°°
HFE 6.43°P 0.94¢ 8.99™ 393.70** 21.54%8 529.91°B¢P 6.21°4PE  10.92%4 3.77*8 33.05°8¢
T 7.62%B 1.20%ABC 14,7248 128 48°C 36.38% 482.36°PE 8.08°BCP 9.70%AB 3.61%° 20.35%F
KFE 476%FF  0.91¢ 12.24%¢ 151.13%¢ 11.91% 488.10°CPE 4.89% 426 1.59°°  21.379%F
"% 6.39%5¢ 1.22°4B  13.99bdABC 13 44 30.60® 509.12°8¢P 8.31°ABC 8.65%BC 3.02°BC€  35.19%ABC
bcdAB
Fim 776 (71'18 12.57%¢ 146.85%¢ 12.33% 457.45%E 5.98PF 5.64%°C 2.71%4¢  27.11
iR 5.44F 0.95%B¢ 15620 335.82048 13.698 451.03¢ 7.87%BCD 5.67%C 0.98™ 35.43%
WH 6.76°¢ 1.04°¢4BC 14 21°ABC 162 814C 16.23%8 531.20°8 9.48%AB 6.90°P 2.17% 18.03°F
SEHME 6.05 1.10 13.21 206.81 53.00 514.52 7.58 7.11 2.90 27.52
PRfEZE 113 0.18 1.87 121.16 108.88 51.21 1.78 2.26 1.53 6.75
RE 776 1.49 15.62 393.70 361.93 630.10 10.51 10.92 6.00 35.43
F/AME 454 0.91 8.99 13.44 11.91 451.03 4.89 426 0.98 18.03
=1
;&}o/ 18.65 15.95 14.18 58.59 205.43 9.95 23.47 31.74 52.70 2451
R (1]
F{H 33.533 7.566 20.036 139.677 50.256 40.484 12.288 33.167 94.756 54342
PS5
E(%‘;) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

I KEFRAORZE BN, PIFETE 0.01 KV LS EE, NG FHRFERZE LB, WRRTE 0.05 K LER B,

3 PR XBEFT RIKEST RTREXN
Table 3 Correlation analysis between quality indexes and fruit mineral elementsof ‘Furongli’ from different locations
Al pE Z
I TS O T BEFEN L & s
0
N 0.742° -0.451 —-0.309 0.190 -0.304 -0.156 0.416 0.158
P -0.304 0.487 0.051 -0.004 0.610 0.685" -0.617 -0.110
K 0.101 —0.067 —-0.203 0.176 —0.085 0.417 -0.496 —0.156
Ca -0.269 —-0.489 -0.433 0.399 0.196 -0.238 0.178 0.677"
Fe -0.337 0.527 0.587 -0.478 0.383 0.306 -0.329 -0.705"
Mg -0.672" 0.460 -0.037 0.117 0.529 0.566 —0.443 0.066
Zn -0.232 0.159 -0.296 0.370 0.189 0.903" -0.706" -0.377
Mn -0.151 -0.139 -0.527 0.575 0.027 0.430 -0.303 0.055
Cu —0.088 0.020 0.159 -0.213 0.091 —0.349 0.328 0.150
B —0.465 —0.070 —0.465 0.560 0.266 0.293 —0.447 0.224

e A SEMELE 0.05 /K- 2 RUR); ** IAHEHELE 0.01 K EEEGUR).
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23 RIEGBRERST RTZS=NBESH

AT B & A A BE 2 /R B I3 0 28 % L 52 N SR A AR Y
GEA R RN, AN RE R W — S0 X 5 A B A 1)
FEAEF RN, R eax — ), ARyt SR 52 i B8 b (y) 5
HFOGE N (). P (). K(X3). Ca(x). Fe (xs). Mg (Xe).
Zn (X7). Mn (Xg). Cu (Xo). B (X;o) AT, XFRS45
Fm AR AR A T B B2 % - R 5K 5 (Shapiro-Wilk) LA g
EAHE, 45K I RSN R AR B E KPR
0.05, ¥ IEA S04 (3 4), T LAEA 42 5007 o

AR A XHE T B T RS e R o xR
SRR R AR, Hoh HERE R R UM TiZ0 R
HEZAERNRN, 0 RIS ER T it EEAE LR
b AR AR AL, I8 AT 3 2 5 HAth e K 8] B AE B (RS

ZIAAFAE R VRIS 5, W R R A N Y A S A
Fi, N T2 RIEMER, Mn J6E R m/ER; HAoTEMH
AR BN, KR/ARIR A P (-0.283)>Mg (-0.230)>B
(-0.201)>Cu (-0.196)>K (~0.130)>Zn (0.028)>Fe (0.023)>Ca
(0.008) , JHLLAFHT AL E R E A REK I, Mg
(-0.701). Zn (-0.609) 2 FlyrZ il i H A TR X R E 7 A
BRAUERIMEEIER, X R E s B —a ), FHak
B (-0.370). Fe (-0.366). Ca (-0.327)% BA 12 R B
Ko LG EAERS M FIRIEE R i 25 545 BN, * sl
BRI FEE A Mg, N, Zn, B, P,

6 T, KU TUCEN ATEEETE Y & 2 E vk
FAMRUH Zn (~0.529)>Fe (0.512)>P (0.487)>N (-0.384)>Mn
(-0.315)>Ca (-0.275)>K (-0.261)>Mg (0.207)>B (~0.065)>Cu
(-0.018), H:H Fe, P, Mg ML, HAARE, #id

RSB AR L, HAE RO N EAR R EER . 07T S HABTCR A A FX AT R & B2 BRI P,
BRI SR AN BT AR A R LR 5~12. HoATUE; B P Ak, HABICER BAER A HAE RN Tk e
HIZR 5 ATHL, A BOCER 0 BURE Y EHESE P, N JT Yy BRSO RU), B RHGERE B EL/NT 03, 25
REYEHAE R K(0.946), HYUCH Mn TR (-0.545), HF#H G HESEW IS S5 R, Xt ETE Y R i
i [E1E 5500 B 35/ 1 0.05, X 2 TR S IR E T4 Fe. N, Mn %%,
R4 RIERFEIBFOESMERE
Table 4 Shapiro-Wilk test of the fruit quality indicators
i H HORTE AETEEIEY) AT ERR 7R HE fifi L’ a’ b*
i amiin 0.95 0.96 0.92 0.90 0.96 0.94 0.92 0.95
BEFRF 0.71 0.78 0.35 0.22 0.83 0.57 0.40 0.61
x5 RIVERERSERENBESN
Table 5 Path analysis between mineral elements and fruit mass
. |71 H 18 15 2R 4R
fEF - R
A7 BEH Ex @ik Eix Eidxe Wik xs W xe  #ilx, W xe @R x i X RK
| T 2R
N (x) 0.946 —0.043 -0.003 -0.002 -0.010 0.086 —-0.001 -0.223  -0.024 0.029 —-0.190
P(x,)) —0.283 0.144 -0.054  —0.002 0.001  —0.128 0.019 -0.210 0.042 —0.050 -0.239
K(x) -0.130 0.021  -0.119 -0.002  —0.002 0.014 0.017 0.092 0.088 —-0.002 0.106
Ca (Xq) 0.008 -0.204 0.061 0.035 -0.007  -0.062 -0.002 —0.068 0.004 —-0.085 -0.327
Fe (xs) 0.023 -0.408  —0.009 0.013  -0.002 —0.026 0.006 0.060 —0.052 0.052 —0.366
Mg (x¢) —0.230 -0.355  —-0.157 0.008 0.002 0.003 0.016 -0.174 —-0.006 —-0.036 —-0.701
Zn (X7) 0.028 -0.040 -0.192 -0.078 -0.001 0.005 -0.129 -0.214 0.065 -0.025 —-0.609
Mn (x5) —0.545 0.387 -0.109 0.022 0.001  -0.003 -0.073 0.011 —-0.004 —-0.060 0.172
Cu (X9) —0.196 0.115 0.061 0.059 0.000 0.006 -0.007 —0.009 -0.012 0.040 0.252
B (Xi9)  —0.201 —0.134  —-0.071 —0.001 0.003 —-0.006 —0.041 0.003 —0.162 0.039 —-0.370
*6 RIWFBRRSWAMERYSENBRSN
Table 6 Path analysis between mineral elements and soluble solids content
A . i) e A R A
e EfEE — B
IS ﬁé%;ﬂ( il x W x,  Hkxs  Ekxe il xs Il xe i x,  #ad xg ik xe I Xxi0 1%?1?*%(
T 7R
N(x) —0.384 0.072  —0.006 0.059 -0.221 —-0.078 0.022 —0.129  -0.002 0.009 -0.273
P (x2) 0.487 —0.058 —-0.109 0.059 0.016 0.115 0359 —0.121 0.004 —-0.016 —-0.470
K(x)  -0.261 —0.008 0.197 0.075 -0.052 -0.012 -0.318 0.053 0.008  —0.001 —0.059
Ca(xq) —0.275 0.083 -0.102 0.071 —0.148 0.056 0.045 -0.039 0.000 -0.027 -0.062
Fe (xs5) 0.512 0.166 0.015 0.027 0.079 0.023  —-0.110 0.035  —0.005 0.017 0.247
Mg (X6) 0.207 0.144 0.262 0.015 -0.074 0.058 -0.297 -0.100 -0.001 -0.012 —-0.005
Zn (x;) —0.529 0.016 0319 -0.157 0.023 0.106 0.116 —0.124 0.006  —0.008 0.298
Mn (xg) —0.315 -0.157 0.181 0.044 -0.034 -0.056 0.066 —0.208 0.000 -0.019 —0.184
Cu (X)) —0.018 —0.047 —-0.101 0.118 0.006 0.136 0.007 0.175  —0.007 0.013 0.299
B (X)) —0.065 0.055 0.118 -0.003 —0.116 —0.132 0.037 —0.066 —0.094 0.004 —0.197
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B T2 5 T R @R T LR 7, T
DA, XA ER S HER WA+ FEA Fe
(0.587). Mn (-0.468). Zn (-0.437). B (-0.336), HH Fe
F AR REON IEE, HA R RE, &0 5oTE X i
S R 5 I S R AR R B YUCH P (-0.611) ., B (—0.469)
Mg (-0.413), Cu (0.409). Mn (-0.397). Ca (-0.314), N
(-0.275). Zn (—0.202). Fe (0.165). K (-0.153), H:p{¥ Cu,
Fe M) RLEIHE R RECN IEE, HAhYg hAlE, 286 HigE
W A I ZE S, X LT 2 BR R B R 1 B F4 Mn. B,
Fe., Zn, Ca, P, Mg%§,

M 8 AT LI H, X IR e B AR T T
%4 Mn (0.575), B (0.427). Ca (0.332)%, HI¥AIE(E; if

B/
ALl

=
5 A

H Fe (-0.420)5 o 383 5 At 7T 2 1 [A] 422 41 X ik 2 LLse
AR TC RIS P (0.477). B (0.417), Ca (0.337), Cu
(-0.326). Fe (-0.316)%5 . Z5A 152 M Al ] 422 52 i 45 51,
Sy M R H R i A K T e E I Fk B Fe. Ca.
Mn, Cu,

RS oG R 5 R R AR T AR 9, HIEY
Wi« JE A TSR W s R B FE 28 P (0.610). Zn
(-0.418). K (-0.414). N (-0.406). Fe (0.364). Ca (0.344)
o [HEEAR BRI, X R SR R4 ) fe R 1 IR
P (-0.543), HK N Mg (0.368). N (-0.321), K, Ca, Fe,
Zn, Mn, Cu. B ZFYEH M/, o b oAt S s
JER MR OCE 74 N, Mg, K. Fe &%,

IS4
ALl

E/
Al

®7 RIVBAAESTHERSENERIN
Table 7 Path analysis between mineral elements and titratable acid
. ) e AR R A
M i - BT
WY RRE W x Wil x Wik ik x i xs it xe it x,  widxs it x  #idxe =5 o
N (x;)) —0.069 0.005  -0.003 0.062  -0.253 0.039 0.019 -0.191 0.000 0.048 -0.275
P (x2) 0.033  -0.011 -0.061 0.062 0.019 -0.058 -0.297 -0.180 —0.001 -0.084 -0.611
K(x;) —-0.145 —-0.002 0.014 0.078  —0.060 0.006 —0.263 0.079  -0.002 —0.004 —0.153
Ca(xg) —0.287 0.015  -0.007 0.039 -0.169  —0.028 0.037  -0.059 0.000 —0.142 -0.314
Fe (Xs) 0.587 0.030 0.001 0.015 0.083 -0.012  -0.091 0.052 0.001 0.087 0.165
Mg (x¢) —0.105 0.026 0.018 0.009  —0.078 0.066 -0.245  -0.149 0.000 —0.060 —0.413
Zn (x;) —0.437 0.003 0.022  -0.087 0.024 0.122  -0.059 -0.184  —0.001 —0.042 —0.202
Mn (x5) -0.468  —0.028 0.013 0.024 -0.036 —0.065 -0.033 -0.172 0.000 —-0.100 -0.397
Cu (Xo) 0.004 —0.008 -0.007 0.065 0.006 0.156  —0.003 0.144  -0.010 0.067 0.409
B (xi0) 0336 0.010 0.008 -0.002 —0.121 -0.151 —-0.019 —0.054 -0.139  —0.001 —0.469
R8 RIWARESERLLHWBES N
Table 8 Path analysis between mineral elements and SS/TA
‘ I 3630 7 A A
fe EEE - e EEEE
S REK  Widx, Wilx, Widx, Widx,  Wilxs  @idxe  @idx,  @ilxg  lilx Xl‘ 28 .
10 s
N (x1) —0.054 —0.040 0.006 —0.071 0.181 0.027  —0.007 0.235 -0.028 —0.061 0.243
P (X2) -0.265 —0.008 0.118 -0.072 -0.013 —0.041 0.116 0.221 0.048 0.107 0.477
K (x3) 0.281 -0.001 -0.111 —-0.090 0.043 0.004 0.103  -0.097 0.102 0.005 —0.043
Ca (X4) 0.332 0.012 0.057 -0.076 0.121  -0.020 -0.014 0.072 0.005 0.180 0.337
Fe (Xs) —0.420 0.023  -0.008 -0.029 —0.096 —0.008 0.035 -0.063 -0.060 —0.110 -0.316
Mg (X6) -0.073 0.020 -0.147 -0.017 0.090 —0.047 0.096 0.183  -0.007 0.077 0.247
Zn (X7) 0.171 0.002 -0.180 0.169 —0.028 —0.087 —0.041 0.226 0.075 0.053 0.189
Mn (Xs) 0.575 -0.022  -0.102 —0.047 0.042 0.046  —0.023 0.067 —-0.005 0.127 0.082
Cu (X9) -0.226 —-0.007 0.057 -0.127 -0.007 -0.112 -0.002 -0.056 0.013 -0.086 -0.326
B (Xi0) 0.427 0.008  —0.067 0.003 0.140 0.108 —0.013 0.021 0.171 0.045 0.417
R9 RIWBARESEENBRESW
Table 9 Path analysis between mineral elements and fruit firmness
‘ e 7 R
R ki = T EFA
W BRRE Edx Eidx @ik lidx ik ik ik ik s ST
X10 l@’fjﬁgﬁ
N (x1) -0.406 0.093 -0.009 -0.074 —-0.157 -0.103 0.018  -0.100 0.028 -0.017 -0.321
P (x2) 0.610  —0.062 -0.174  -0.074 0.012 0.152 -0.284 -0.094 —0.050 0.030 —0.543
K (x3) -0.414  -0.009 0.256 -0.094 -0.037 -0.016 -0.251 0.041  -0.105 0.001 -0.214
Ca (X4) 0.344 0.087 -0.132 0.113 —0.105 0.074 0.035 -0.031  —0.005 0.051 0.088
Fe (xs) 0.364 0.175 0.019 0.042  -0.099 0.031  —0.087 0.027 0.062  -0.031 0.139
Mg (X6) 0.274 0.152 0.339 0.024 0.093 0.041 -0.234  -0.078 0.007 0.022 0.368
Zn (X7) -0.418 0.017 0414 -0.249 -0.029 0.076 0.154 -0.096 —-0.077 0.015 0.226
Mn (xg) —0.244  —0.166 0.235 0.070 0.043  —0.040 0.087 —0.164 0.005 0.036 0.106
Cu (X9) 0232 -0.049 -0.131 0.187  -0.007 0.097 0.009 0.138  -0.005 —-0.024 0.213
B (X9) 0.121 0.058 0.153  —0.004 0.145  —0.094 0.049 -0.052 -0.073  —0.046 0.136
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3% 10 AT, 4587 FoC R XHOPE R 7 L0 B
Zn W HEIEAERECR0.903), FEAIMERIE, HxtaEH T L
ARSI HLAT A, Hefhoc 2o R N L B
B/, fERE/NT 020 &8 HocR SHACEAHHAEH
Xt 1 DR LA B ) 3 A R A RNV P
(0.693)>Mg (0.666)>K (0.635)>Mn (0.438)>Cu (~0.249)>Fe
(0.247)>Zn (0.143)>B (0.113)>N (=0.070)>Ca (0.052), [a]4
EWA KA P Mg, K, Mn ¥ RIE(E. WL EAHrHE H,
SRR T LKA 7328 Zn, P, Mg, Mn %,

HEE 1AL, 4568 G 20N 7 a A R o,
Zn WHEZAERRK0.706), EAERE N, HXTLE 65
BRI AR, HAoc R E AR RN N
(0.387). B (-0.364), £ FOLEXH O T a1 Ml
2B A H R /MK IR B Mg (-0.737)>P  (-0.663)>K
(-0.578)>Zn (~0.437)>Cu (0.403)>Mn (-0.290)>Fe (-0.227)>B

i,

1S4
W

(-0.151)>N (0.123)>Ca (-0.061), [EHEE M AA Mg, P, K
R, Cu MIE(H . 450 BT E XN T a MR/
R SN T LA BRRIARMZ AL, (AVEF T MR
LR, AN T a BRI T EEN Zn, P,
Mg. K %,

B TRICER AR T b AR E 12, gk
WAL, EET Fe (-0.556). Ca (0.517)f1E F K,
{H Fe WVEFME A1, Ca WIVEFIMESNIE, HOXT A a7
B AR ER; EEERB KRN Cu (0.333), Zn
(-0.229); HAMTTE M EEAEHYE N &0 FonE M @F
PR b A o 42 20 22 3R B4 WK /IME YN P (-0.462)>Zn
(-0.363)>K (~0.351)>B (0.241)>N (0.180)>Ca (0.096)>Mg
(—0.094)>Fe (=0.067)>Mn (0.028)>Cu (-0.013), [A]J$ERM%L
K P, Zn, K ¥ RGME. L4l W, X apEE 1 b
MK AN FEE N Fe, Ca, Zn 4%,

B
W

R0 R RAARSRE U'HBESN

Table 10 Path analysis between mineral elements and L

" R
e EE = T
RES 2R Wik x, @it x, @ik xs @it xe @ik xs @it xe Wi x, @it xg it xe @i X ﬁuﬁ*%iéﬁ
T 7R
N (X1) —-0.118 0.020  -0.004 0.035 -0.054 -0.033 —0.038 0.036  —-0.007 -0.026 -0.070
P (xy) 0.134 —0.018 —0.082 0.035 0.004 0.048 0.613 0.034 0.012 0.046 0.693
K (x3) —0.196 —0.003 0.056 0.044 -0.013  —0.005 0.542  -0.015 0.026 0.002 0.635
Ca (X4) -0.163 0.025  -0.029 0.053 -0.036 0.024  -0.076 0.011 0.001 0.078 0.052
Fe (xs) 0.124 0.051 0.004 0.020 0.047 0.010 0.187 -0.010 —-0.015  -0.047 0.247
Mg (Xo) 0.087 0.044 0.075 0.012  —0.044 0.014 0.506 0.028  —0.002 0.033 0.666
Zn (X7) 0.903 0.005 0.091 -0.118 0.014 0.026 0.049 0.035 0.019 0.023 0.143
Mn (Xs) 0.089 —0.048 0.052 0.033  -0.020 -0.014 0.028 0.354 —0.001 0.055 0.438
Cu (Xo) —0.057 -0.014  —0.029 0.088 0.003 0.033 0.003  —0.298 0.002 —0.037 —0.249
B (X10) 0.184 0.017 0.034  —0.002  -0.069  —0.032 0.016 0.112 0.026 0.011 0.113
®1 RIVERRSLEET A HERIH
Table 11  Path analysis between mineral elements and a"
, o 1 7 B
fEM P = SHE
B RREC mix Wi W @ BiEx Wk W BEx @ EExe ot
593 N
N (x1) 0.387 —-0.039 -0.002  —0.026 0.082 0.026 0.030 -0.012 0.013 0.052 0.123
P (x2) -0.255 0.059 -0.047 -0.026 -0.006 -0.038 -0.480 —0.012 -0.023 —-0.091 —0.663
K(x) —0.113 0.009 —-0.107 —0.032 0.019 0.004 -0.424 0.005  -0.048 —0.004 —0.578
Ca (X4) 0.119  —-0.083 0.055 0.031 0.055 -0.018 0.059 —0.004 -0.002 -0.154 -0.061
Fe(xs) -0.190 -0.167 -0.008 0.012  -0.034 -0.008 -0.146 0.003 0.028 0.094 -0.227
Mg (x¢) —0.068  —0.145 —0.142 0.007 0.032 -0.021 -0.396  —0.010 0.003 —0.065 -0.737
Zn (x;) —0.706  —0.016 -0.173 -0.068 —0.010 -0.039 -0.038 -0.012  -0.035 —0.045 —-0.437
Mn (xg) —0.030 0.158 —-0.098 0.019 0.015 0.021  -0.022  -0.277 0.002 -0.108 -0.290
Cu (Xo) 0.106 0.047 0.055 0.051  —0.002 -0.050 —0.002 0.233  —0.001 0.073 0.403
B (Xi0) -0.364 —-0.055 —0.064 —0.001 0.050 0.049 -0.012 -0.088 —0.009 —0.021 —0.151
£12 RITHERRSHBAT OUHERSN
Table 12 Path analysis between mineral elements and b”
i IEESHEEESS S
R EHEER - T
A+ ES4 W x,  EA X, #idxs #idxe Edxs il xe @i x, Eidxe il xe i X BE
| T 2R
N (x1) 0.043 0.003  -0.002 -0.111 0.240 0.005 0.010 -0.029 0.041 0.024 0.180
P (xp) 0.020 0.007 -0.034 -0.112 -0.018 -0.007 —0.156 —0.028 —-0.071 —0.043 —0.462
K (x3) —0.081 0.001 0.008 —0.141 0.057 0.001  -0.138 0.012  -0.150 -0.002 —0.351
Ca (X4) 0.517 -0.009 -0.004  0.022 0.160  —0.004 0.019 -0.009 -0.007 -0.072 0.096
Fe (Xs5) —0.556 —0.019 0.001 0.008  —0.149 —0.001  —0.048 0.008 0.088 0.044 —0.067
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= 12(8)
) - i) 4 45 R AR
s T - R
A %%ﬁ( Wl xy Al x, WAk x, ik xe  #ad xs W xe il x, ik xe I xe I X0 ?Z?i&
R
Mg (X6) —0.013 —0.016 0.011 0.005 0.140 —0.062 -0.128  —0.023 0.011  -0.031 —-0.094
Zn (X7) -0.229 —-0.002 0.014 -0.049 -0.044 -0.115 —0.007 -0.028 -0.110 -0.021 —-0.363
Mn (Xs) -0.072 0.018 0.008 0.014 0.065 0.061 -0.004 -0.090 0.007 -0.051 0.028
Cu (Xo) 0.333 0.005 —0.004 0.037 -0.011 —0.148 0.000 0.076  —0.002 0.034 —-0.013
B (Xi0) —0.171 —0.006 0.005 —0.001 0.218 0.143  —0.002 -0.028 -0.021 —0.067 0.241

3 HFit5iTie

SR SEARER A R ATE A AR R, R4
FrRREPREEEMEM, BB Rl R, T
Kbt R A, PR At IR A R A2 31 T,
AEINN, N FRSE G 3 40T Al R B s 5 ),
PRI SRS A BT s e, AR ARHERIMENE R, X S23iy
LA AR R R B TR R F R R . O =X
FRAERSL G 51 BT R ARG T TR, R gl
L2 N1 T 7 N N N i T S R
Y FUTE SRS R R, KK 8 kR
SERA ST, RSB S A A MR B G, (AR e
X EIR AR BT R 5 SRR 4R, Ca Xf
FM. FF M SSC HA B R BIE BRI, N Sl tpE . TAC
e 2 C HA BRI IE AR, P X SS/TA HAHRKMIE
HHEAER; Cu X} FF. SSC BATE R MM HHAEH, Fe X TAC
M VC HARRMGEIAEN, Zn X ATEEREEA FOR I 7
BEHAER, N X FF il SS/TA HA BRI EIAEH ., RD1E
SO0t B B RS TG 3 5 A RIS PR RO HE L N
P. K. Zn Fl Mn JERM RS0 TR EEE00 BT R . KR
PR 7B SR B S R T R IR, TR
N it 545 SSC.SS/TA Ay (AR AR B E M FAHE, H
RAEXHRIEE A SRR A K, e P58 T =
VKBS S R A0 BT R S SR L RRER, AR
SEMSRSE FM 1932250 Mn, SSC F2 5 N, K., Ca fil Mg &
LR, TAC &5 N, K. P, Zn Z% A, HUANG
SEPERF AT SR S8 OGRS R P Es H, R N,
P. K. Mg &5 SSC. TAC 1 SSC/TAC By T HRARXT 44
Ko WAk, WAFRIR SRS H N, K. Fe fl Cu 53R
T 5 B ARG, Cu 5 SSC R BT, NP 53
SCREEE . RIS PEREDEY R ARG . AN, AR AR
SRS TR X R IAT TR, AR AR
EEIE 28 A ST s SR Hfh A B e A R 25 5,
AT RE-S S B 04 S BN AR 2%

AT 24 B R 0T 0 28 0 S S T A s e LA T T
WFFE, 41N, P, Ca Fl B X35 5 A AE BEYG R IAK,
K AR SERAION | RS AR, (HEACEE; Zn, B,
Mg Sl UMEVEY B9 BPLRE, AR TFORB =W &S
s, YRHRE . PREAF; Mo, Zn G s SRS

R BTB R, BEEEREAS; Ca A5 F) T YEdp 2t M RE i Wi A e 3
P, PEEE R Zn SHRKIEEWAEURR, B
S5 Z MG A ER, M Zo MBS
TGN Mg FEAEIRR . R PR RN A,
RS 2 2 F e BT R WL R, TR
SR Y it FE R A AR

AR, BTSSR SRR EIRRR, RS
B R SN N W 5 7502 SO S e 15/ 0 W ST Lo
RAZHY, RS HHEFH . RIS R R
SN R BIAIE ), AR a R, RRES&M P
R WA B 225, &0 BUE TR ST PR A IR
FEAE—E 25, SRR BHEAR B sk e Z AV ER /NG
KA BRI R B, N S5 TR R E R e
FIEME Mg a5 RER R EANK Zn TEE5EFT
JEDRF LS B TEAR G S @R (N 1 a2 B G, P
FREOREZENT UBEBETIAG Ca TRSOFHRA
T b SR E A, 1M Fe i SEPEE AN T b R B E 7N
AHIC, ARG SR FUL B R I DT/ IMK
A N>Mn>P>Mg>B; X iJ 1 [T 9 11 2 5 e Gty
Zn>Fe>P>N>Mn; X W] Ji € R 0 B # 52 i i P 4
Fe>Mn>Zn>B; X} EER L EHSE MY} Mn>B>Fe>Ca; %}
SRS SR A P>Zn>K>N>Fe; XHEEERF LY %
ST A Zn>K>B>Ca>P; MO F a i B
Zn>N>B>P>Fe; X (o % [H T b" (9 B 3 % Wi JF A
Fe>Ca>Cu>Zn>B. AT LRG0 Bon % BHeiri B
FAE B S HAD TR RS R AR R R, s2n s
JITEFEHR Mg, N, Zn, ZIATE BTN Tt R F 2
4 Fe. N. Mn, sZAliHERRN TG 24 Mn., B, Fe,
SRR HLROW FOCR T80 B, Fe. Ca, 52N RSB (01~
JFOCREEN N, Mg, K, FIHERRNT LA FocE =508
Zn. P, Mg, MG T a 8 FCE 250 Zn, P, Mg, 5%
WA EPER T b BIA FCE FEN Fe. Ca. Zn, HILATIL, &
R KT BT R A5 B AT R X S T bR i A BA
FIG, HA—E BRI SRV, 2882 B b R I
BN G R B IMRIREE . SRR SE R S HRAR G
SIATEE RS HTE A Ak, MAMHTEERFI I, JURXT AL
FRARAISEIA E AR ), A7 ST R AR I T
RHE R L FIRIERE I, SRR R FoC R ARtALE L,
TS IA R LT S8k b
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