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5, RIBAREL. WIEHEEDEY O RS AR
SEER/N, KPP R BERh, B5R
BH 2.60%, MR ETE ., RE4EER C. KA
NREGRNESEERK, BT 20.00% DL, H
r R AR S R AR, R 23.82%.

19 M AifE 2 a B SR SEH B R & m I EEN
(F£2), MRS RICE S BAE—EER.
KEITRET, RELHTEREEREG, FHHESE
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Table 1 Attibutes of fruit quality in ‘Jiro’ persimmon

TiH AR EIZE SR ATV E A Y3 C KL bR
Item Fruit weight/g Fruit shade index Fruit firmness/(kg-cm™?) Soluble solids/%  Vitamin C/(mg-kg ') Carotenoid/(mg-kg™")
P31 Mean 159.34 0.653 11.64 14.77 8.31 39.70
B KAH sMax 239.07 0.697 12.92 16.60 11.92 51.70
H/MHA Min 114.88 0.621 9.64 13.81 5.74 26.10
PrdEZE STD 37.96 0.017 0.73 0.84 1.88 8.90
B RHCVI% 23.82 2.600 6.27 5.69 22.59 22.42

E: B HAR S A SR

Note: Data are quoted from literature[11].
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Table 2 Mineral nutrition of fruit in ‘Jiro’ persimmon
T H A {0 il 5 B 7S i ] 22

Ttem N/(mg'kg') P/(mgkg') K/(mgkg') Ca(mgkg') Mg/(mgkg') Fe/(mgkg') Mn/(mgkg') Cu/(mgkg') Zn/(mgkg")
P38 Mean 43.12 10.82 75.22 8.15 483 0.17 0.080 1.43 6.39
HRAE Max 60.50 16.10 106.01 11.47 6.83 0.504 0.481 3.22 9.20
#/ME Min 31.81 7.29 62.66 4.92 2.99 0.05 0.013 0.19 3.93
bRt STD 6.85 1.87 9.36 1.91 0.96 0.08 0.074 0.75 1.38
TRAMCV/% 1587 17.24 12.44 23.48 19.88 50.30 92.50 52.45 21.60

RBEN, N 12.44%, WoEnEY, HoELR
BB, 1k 92.50%, Bk, TR S RZBAE
50.00% Aoty , BEOLERAL R RECH 21.60%, 5K
JTCERTES . BETEMY,
22 REPHMHRIT RITESREMRMEXME

YRR A SR S T 2R (R AH DG o B e A
(K1), AL B BT B Z 28 A
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T *R3E p<0.05, **t3 p<0.01, FIF.
Note: * Represents p<0.05, ** represents p<0.01, the same below.
B 1 R BT REREXREER

Fig. 1 Matrix diagram for correlation coefficients among

fruit nutrients
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Fig. 2 Correlation coefficients between fruit nutrients and fruit quality
*3 EBERIMRIBHRESRERE
Table 3 Normality test of the fruit quality indicators
TiH LR RS ALV T ESiZi0 $A 3 C KL bR
Item Fruit weight Fruit firmness Soluble solids Fruit shade index Vitamin C Carotenoid

H P -BUR vk e
Shapiro-Wilk test

i1t & Statistics 0.983 0.801 0.948 0.898 0.98 0.976

0.812 0.483 0.621 0.514 0.688 0.544

x4 REITRAZERRRENBERSN

Table 4 Path analysis between fruit mineral nutrients and fruit weight

TERET ELEIEAR REL Wiy, oy, Edy, dEdx, Edys ddxy dEdx, dEdxy  Edx, Ik 3k ¥
Factor Directpath coefficient By X, By X, By X3 ByX, ByJX; ByXs ByX; By X By X, Indirect coefficient
N&X) —0.420 0* —0.0687 0.0755 —0.1332 —0.0633 —0.0004 —0.0046 0.1457 —0.0851 —0.1340
P(X;) —0.1110 —0.260 0 0.089 1 —0.0479 —0.0573 —0.0001 0.0127 0.1175 —0.043 4 -0.189 3
K(X3) 0.1250 -0.2537 —0.079 1 0.0058 —0.0245 —0.0001 0.0091 0.1182 —0.058 1 -0.282 4
Ca(X)) —0.386 0* —0.1449 —0.013 8 —0.001 9 —0.1259 —0.0002 —0.0357 0.1806 —0.1242 —0.2659
Mg(X5) -0.213 0 -0.1247 -0.0299 0.0144 —0.228 1 —0.0001 0.0266 0.1770 —0.053 1 -0.2181
Fe(X5) 0.0010 0.1823 0.0137 —0.0108 0.0695 0.0256 0.0122 —0.0867 0.0302 0.236 0
Mn(X7) —0.190 0 —0.0101 0.0074 —0.0060 —0.0726 0.029 8 —0.000 1 0.0531 0.0132 0.014 8
Cu(Xy) 0.3320 -0.1844 -0.0393 0.0445 -0.2100 —0.113 5 —0.0003 —0.030 4 —0.1527 —0.686 1
Zn(Xy) -0.216 0 —0.1655 —0.0223 0.0336 —0.2220 —0.0524 —0.0001 0.0172 —0.1527 —0.564 2

PIatase. R, PocEM ORI BN PRl A B BRI RS N, il g e
VERIRZ IR B KT (p<0.05) o R FOCE  H BICRBHEZ IR, X — 500 ] il (A2
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Table 5 Path analysis between fruit mineral nutrients and fruit firmness
TERIPE T EEEE R iy, Edx, dEdx Edx, Edx dEdx Edy, #Edxy Eidx [EESTHREE
Factor Directpath coefficient ByX; ByX, ByX; ByX, ByXs ByXs, ByX; ByXy; BylX, Indirect coefficient
N(X)) 0.0300 —0.0848 0.0785 0.1252 0.0291 —0.0317 —0.0012 —0.1383 0.104 8 0.0817
P(X;) —0.1370 0.018 6 0.0927 0.0450 0.0264 —0.0090 0.0033 —0.1115 0.0535 0.1189
K(X3) 0.1300 0.018 1 —0.097 7 —0.0054 0.0113 —0.0063 0.0024 —0.1121 0.071 6 —0.118 2
Ca(X)) 0.363 0 0.0104 —0.0170 —0.002 0 0.0579 -0.0131 -0.0092 —-0.1714 0.1530 0.008 6
Mg(X5) 0.098 0 0.0089 -0.0369 0.0150 0.2145 —0.008 8 0.0069 —0.1679 0.065 4 0.097 2
Fe(Xy) 0.073 0 —0.0130 0.0169 —0.0112 —0.0653 —0.0118 0.0031 0.0822 —0.0372 —0.036 3
Mn(X;) —0.049 0 0.0007 0.0092 -0.0062 0.0682 —0.0137 —0.004 7 —0.0504 —0.0162 —0.013 1
Cu(Xy) -0.3150 0.0132 —0.0485 0.0463 0.1975 0.0522 —0.0191 —0.007 8 0.188 1 0.421 8
Zn(Xy) 0.266 0 0.0118 —0.0275 0.0350 0.2087 0.0241 —0.0102 0.0030 —0.2227 0.022 2
Fo6 RIVRTESRIWRAEERYSENBESHT
Table 6 Path analysis between fruit mineral nutrients and fruit soluble solids
L ISER HEEE R iy, dEEx, iy, d@dx, gy dEdx, Edx, dEdxy g, [EERREES

Factor Directpath coefficient By X By X, By X; By X, By X5 By X¢ By X; By Xg By X, Indirect coefficient
NX)) —0.367 0* —0.0006 0.0924 -0.2301 0.0463 0.0773 0.0047 —0.0637 0.0292 —0.044 6
P(X,) —0.001 0 —0.2272 0.1091 —0.0827 0.0420 0.0219 —0.0130 —0.0513 0.0292 —0.172 1
K(X3) 0.1530 —0.2217 —0.000 7 0.0100 0.0179 0.0153 —0.0093 —0.0516 0.0199 —0.2202
Ca(X)) —0.667 0* —0.126 6 —0.000 1 —0.002 3 0.0922 0.0320 0.0365 —0.0789 0.042 6 —0.004 7
Mg(X5) 0.156 0 —0.1090 —0.0003 0.0176 —0.3942 0.0214 —0.0272 —0.0773 0.0182 —0.550 8
Fe(Xy) —0.178 0 0.1593 0.0001 -0.0132 0.1201 —0.018 7 -0.0124 0.0378 -0.0104 0.262 7
Mn(X7) 0.194 0 —0.008 8 0.0001 —0.0073 —0.1254 -0.0218 0.0114 —0.0232 —0.004 5 -0.179 6
Cu(Xy) —0.1450 —0.1611 —0.0004 0.0545 —0.3628 0.0831 0.0465 0.0310 0.0523 —0.256 9
Zn(X,) 0.074 0 —0.1446 —0.0002 0.0412 -0.3835 0.0384 0.0249 —0.0118 —-0.102 5 —0.464 2
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Table 7 Path analysis between fruit mineral nutrients and fruit shade index

fEH BT BB R iy, dEdx, JEdy, d@dx, dEdys @y ddEdx, dEdxy g, [EE SR
Factor Directpath coefficient By X; By X, By X3 By X4 By X5 By X, By X5 By Xg By Xy Indirect coefficient
N —0.085 0 0.0050 0.0066 —0.1397 0.0247 —0.0087 —0.001 8 —0.0079 0.1009 -0.0210
P(X;) 0.008 0 —-0.052 6 0.007 8 —0.0502 0.0223 —0.0025 0.0050 —0.0064 0.0515 —0.0251
K(X3) 0.0110 —0.0513 0.0057 0.0061 0.0095 —0.0017 0.0036 —0.0064 0.0689 0.034 3
Ca(X)) —0.4050 —0.0293 0.001 0 —0.000 2 0.0491 —0.003 6 —0.0139 —0.0098 0.1472 0.140 5
Mg(X5) 0.083 0 -0.0252 0.0022 0.0013 -0.2394 —0.0024 0.0104 —0.0096 0.063 0 —0.199 8
Fe(Xp) 0.020 0 0.0369 —0.001 0 —0.0009 0.0729 —0.010 0 0.0047 0.0047 —0.0358 0.0715
Mn(X7) —0.074 0 —0.0020 —0.0005 —0.0005 —0.076 1 —0.011 6 —0.001 3 —0.0029 —0.0156 —0.110 6
Cu(Xy) —0.0180 —0.0373 0.0028 0.0039 -0.2203 0.0442 —0.0052 —0.011 8 0.1810 —0.0427
Zn(Xy) 0.256 0 —0.0335 0.0016 0.0030 —-0.2329 0.0204 —0.0028 0.0045 —0.0127 —0.252 4
®8 RIVTRATERELER CRENBEDN
Table 8 Path analysis between fruit mineral nutrients and vitamin C content
TERIPE T EEEE R iy, Edx, dEdx Edx, Edx dEdx Edy, #Edxy Eidx ) HE A R AL
Factor Directpath coefficient ByX; ByX, ByX; ByX, ByXs ByXs, ByX; ByXy; BylX, Indirect coefficient
N(X)) 0.073 0 -0.3064 0.2380 0.1477 —-0.0796 0.0694 —0.0029 —0.0663 0.007 1 0.007 0
P(X;) —0.495 0* 0.0452 02809 0.0531 —0.0721 0.0197 0.0080 —0.0535 0.003 6 0.2850
K(X3) 0.3940 0.0441 —0.3529 —0.006 4 —0.0308 0.0138 0.0058 —0.0538 0.004 8 —0.3755
Ca(X)) 0.428 0 0.0252 —0.0614 —0.0059 —0.1584 0.0288 —0.0226 —0.0821 0.0104 -0.266 0
Mg(X5) —0.268 0 0.0217 —0.1332 0.0453 0.2529 0.0192 0.016 8 —0.0805 0.004 4 0.146 7
Fe(Xy) —0.160 0 —0.0317 0.0609 —0.0339 —0.0770 0.0322 0.0077 0.0394 —0.002 5 —0.005 0
Mn(X7) —0.1200 0.001 8 0.0332 -0.0189 0.0805 0.0375 0.0102 —0.0242 —0.001 1 0.1190
Cu(Xy) —0.1510 0.0320 —0.1752 0.1403 0.2328 —0.1428 0.0418 —0.0192 0.0127 0.122 4
Zn(Xy) 0.018 0 0.0288 —0.0995 0.1060 0.2461 —0.0659 0.0224 0.0073 0.0127 0.2579
R RITRARTEREXNPE MRQENERSH
Table 9 Path analysis between fruit mineral nutrients and carotenoidcontent
L ISER HEEE R iy, dEEx, iy, d@dx, gy dEdx, Edx, dEdxy g, [EERREES
Factor Directpath coefficient By X By X, By X; By X, By X5 By X¢ By X; By Xg By X, Indirect coefficient
NX)) 0.452 0* 02606 —0.4693 —0.1325 0.0573 0.0087 0.0094 0.0316 0.0654 —0.168 8
P(X,) 0.421 0* 0.279 8 —0.5540 —0.0476 0.0519 0.0025 —0.0263 0.0255 0.033 4 —0.2349
K(X3) =0.777 0** 0.2730 0.3002 0.0058 0.0222 0.0017 —0.0188 0.0256 0.044 7 0.654 3
Ca(X)) —0.384 0 0.1559 0.0522 0.0117 0.1141 0.0036 0.0737 0.0392 0.0955 0.545 8
Mg(X5) 0.193 0 0.1342 0.1132 —0.0894 —0.226 9 0.0024 —0.0549 0.0384 0.0408 —0.042 1
Fe(Xy) —0.020 0 —0.1962 -0.0518 0.0668 0.069 1 —0.023 2 —0.0251 —0.018 8 —0.023 2 —0.2023
Mn(X7) 0.392 0* 0.0108 —0.0282 0.0373 —0.0722 —0.0270 0.001 3 0.0115 -0.0101 —-0.076 6
Cu(Xy) 0.0720 0.1984 0.0846 —0.276 6 —0.2089 0.1029 0.0052 0.0627 0.117 4 0.085 7
Zn(Xy) 0.166 0 0.1781 0.0846 —0.2090 —0.2208 0.0475 0.0028 —0.0239 0.1174 —0.023 4
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Study on the Relationship Between Mineral Elements and Fruit
Quality of ‘Jiro’ Persimmon Fruit

XU Yang', GONG Bang-chu', LIU Tong-xiang', WU Kai-yun', DING Yu?, QIU You-shang®, FAN Jin-gen’

(1. Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Key Laboratory of Tree Breeding of Zhejiang Province,
Hangzhou 311400, Zhejiang, China; 2. Technical Extension Station of Fruit and Vegetables of Longyang District, Baoshan City, Yunnan
Province, Baoshan 678000, Yunnan, China; 3. Plant Nursery of Lanxi City in Zhejiang Province, Lanxi 321100, Zhejiang, China)

Abstract: [Objective] To investigate the relationship between mineral elements contents and fruit quality of
Diospyros kaki Thunb. ‘Jiro’ fruit. [Method] The correlation and path coefficient of nine mineral elements and six
fruit quality indexes were analyzed on nineteen D. kaki Thunb. ‘Jiro’ orchards in Baoshan City, Yunnan Province.
[Result] The fruit weight was extremely significant and positively correlated with the N, Ca and Mg contents. The
fruit firmness was significantly and positively correlated with the Ca content, the soluble solids was significantly and
negatively correlated with the N, Ca, Cu and Zn contents. Path analysis further demonstrated that the N and Ca con-
tents had the significantly direct-negative effect on fruit weight (path coefficient —0.420 0 and —0.386 0). The Ca con-
tent had the greatest direct-positive effect on the firmness (0.363 0), and the greatest direct-negative effect on fruit
shade index (—0.405 0). The soluble solid content was significantly and direct-negatively affected by the Ca and N
contents (—0.667 0 and —0.367 0). Vitamin C content was significantly and direct-negatively affected by the P con-
tent (—0.495 0), direct-positively affected by the Ca and K contents (0.428 0 and 0.394 0). The carotenoid content was
extremely significant and direct-negatively affected by the K content (—=0.777 0), significantly and direct-positively
affected by the N, P and Mn contents (0.452 0, 0.421 0 and 0.392 0). [Conclusion] The N, P, K and Ca contents of
persimmon fruits are closely related to fruit quality. The P and K are significantly related to Vitamin C and Caroten-
oid contents. The N had direct-negative effect on the fruit weight and soluble solid content. Calcium is significantly
related to fruit weight, fruit shape index, Vitamin C content, soluble solid content and fruit firmness. Reducing N ap-
plication and rationalizing the proportion of P, K, Ca nutrient elements will benefit the high quality D. kaki Thunb.
¢Jiro’ production in Baoshan City, Yunnan Province.

Keywords: persimmon; mineral elements; fruit quality
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