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Abstract: [ Objective | This study aims to clarify the effects of soil nutrients on fruit quality in kiwifruit or-
chards. By exploring the soil nutrient scheme suitable for the production of high quality Hongyang kiwifruit or-
chard, this study provides a theoretical basis for improving quality and efficiency of orchard production.[ Meth-
od ] The soil nutrients and fruit quality of five orchards planting 10-year—old Hongyang kiwifruit in Fengxin
County, Jiangxi Province were measured. Typical correlation analysis, multiple regression, linear programming
and other multivariate statistical analysis methods were used to screen out the main soil nutrient factors affect-
ing fruit quality. [ Result] (1) The soil pH of five tested orchards was 4.74-5.11, the level of organic contents
and soil nutrients were adequate, and the contents of trace elements such as available Fe, available Mn, avail-
able Zn and available Cu were all at a high level.(2) Correlation analysis showed that fruit quality was affected
by the contents and types of soil nutrients.Fruit shape index, fruit mass and internal quality index (except titrat-
able acid) were in positive correlation with most soil nutrient factors to varying degrees.Specifically, fruit mass
and content of exchangeable Mg content were in significantly positive correlation ; dry matter content and con-
tent of effective Fe, pH was also in significantly positive correlation ; soluble sugar and content of exchangeable
Mg, available Fe and soil moisture were in positive correlation ; ascorbic acid content was also positively corre-
lated with content of available K and available B.(3)Typical correlation analysis and multiple regression analy-
sis showed that the fruit quality was the result of the comprehensive effect of soil nutrients.Content of available
Cu had a negative effect on fruit quality, while content of exchangeable Mg, available B, available Fe, organic
matter and pH had a positive effect on fruit quality improvement. (4) Linear programming was used to solve the
pH and nutrient range of orchard soil. When organic matter content was above 20.47%, exchangeable Mg was
336.87-437.49 mg/kg, available Fe 59.1 mg/kg, available Cu 1.12-2.19 mg/kg, available B 1.58 mg/kg and pH
6.5, Hongyang kiwifruit was with the best quality.[ Conclusion ] The supply level of a large number of elements
in the kiwi orchard in Fengxin County was high, and the content of trace elements was sufficient.The cultivation
management of the orchard should strengthen the adjustment of soil pH, controlg the application of trace ele-
ment Cu fertilizer, and balancing the application of mineral nutrients such as Mg, Fe and B fertilizer in this way,
the yield as well as the fruit quality could be improved in the orchard.

Keywords : Hongyang kiwifruit ; soil nutrient ; fruit quality ; multivariate statistic analysis ; optimum proposal
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Tab.1 Soil nutrients and evaluation of ‘Hongyang’ Kkiwifruit orchards
TR T WHE  EKRE BoME BEE BRAH WEEETT UBKOH%  WEmEKT%  mikKoT %
Soil nutrients factors Mean Maximum Minimum SD CV Sufficiency range  Lowlevel  Sufficiency level — High level

FHLI/ %

Organic matter

20.47 30.09 15.26 5.31 25.96 15.00~40.00 0.00 100.00 0.00

2% /(mg-kg™")
1126.00 1705.00 836.00 308.77 27.42 . - = =

Total N
481/% Total K 0.73 1.09 0.45 0.21 29.30 - - - -
2W§/% Total P 0.16 0.21 0.13 0.03 18.48 - - - -
BifiE A/ (mg kg ™)
128.42  217.40 92.40 45.10 35.12 75.00~140.00 0.00 80.00 20.00
Available N
R (mg-kg™")
76.53 102.61 42.80 21.42 27.98 30.00~60.00 0.00 20.00 80.00
Available P
A/ (mg - kg ™)
592.60  736.00 371.00 130.75  22.06 150.00~300.00 0.00 0.00 100.00
Available K
MG/ (mg - kg ™)
2468.80 3566.94 1723.35 61391 24.87 1 000.00~3 600.00 0.00 100.00 0.00
Exchangeable Ca
L/ (mg-kg ™)
335.41 437.49 243.05 65.94 19.66 120.00~360.00 0.00 60.00 40.00
Exchangeable Mg
HRAEH (mg-kg™)
9.35 15.80 5.44 3.99 42.69 1.00~5.00 0.00 0.00 100.00
Available Zn
HRE (mg-kg™)
48.14 59.10 40.50 7.29 15.14 10.00~20.00 0.00 0.00 100.00
Available Fe
FRAEH (mg-kg™)
47.94 71.90 22.20 17.55 36.60 5.00~20.00 0.00 0.00 100.00
Available Mn
HRASH/ (mg-kg™)
2.19 4.47 1.12 1.20 55.10 0.50~1.00 0.00 0.00 100.00
Available Cu
A5/ (mg-kg™)
1.38 1.58 0.99 0.22 15.78 0.50~1.00 0.00 20.00 80.00
Available B
HL %/ (mS+-m™")
21.30 29.60 15.90 4.93 23.12 - - - -
Electrical conductivity
7K431% Moisture 3.84 4.20 2.90 0.51 13.24 - - - -

pH 4.92 5.11 4.74 0.16 3.17 5.50~6.50 100.00 0.00 0.00
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Tab.2 Descriptive analysis of ‘Hongyang’ Kiwifruit quality

ah AR AR Bl mEKE BME iR ERRK
Quality indicators HYOL  HY02  HYO3 HY04 — HYO5 Mean Maximum Minimum  SD CV

WY1z
J}\ﬁ;{mr}n' . 5590a 53.07b 51.04c¢ 4472d 53.87b 51.72 55.90 44.72 3.83 7.41
Longitudinal diameter
Wit
Hit/mm . 4727 a 46.86a 4543a 4535a 46.87a 4636 47.27 45.35 0.80 1.73
Transverse diameter
EES
UHJ:/mm. 4291a 42.08a 41.54a 3926b 43.12a 41.78 43.12 39.26 1.38 3.31
Lateral diameter

=N
ﬁﬁ%@’ig/g 66.71 ab 63.95bc 61.57¢ 48.62d 70.50a 62.27 70.50 48.62 7.44 11.95
Fruit mass

g
%ﬂ./ R . 1.18a 1.13a 1.13a 0.99 b [.15a 1.12 1.18 0.99 0.07 5.88
Fruit shape index
R M TE

ﬁ“ﬁr&kﬁ/%/% 1740 ab 18.78 a 17.25ab 16.50b 18.10ab 17.61 18.78 16.50 0.78 441
Soluble solids content

0
A% 19.00a 20.73a 18.89a 1838a 20.70a 19.54 20.73 18.38 0.98 5.03
Dry matter
CTER R % 1940 a 19.83a 17.34b 16.44b 19.66a 18.53 19.83 16.44 1.38 7.44
Soluble sugar
{1k RE R %

. . 0.78b 0.83b 098a 1.05 a 0.85b 0.90 1.05 0.78 0.10 11.21
Titratable acid

PR MR/ (mg-100g™)

Ascorbic acid

W H
Soluble sugar/ 2487a 23.89a 17.69b 15.66c¢ 23.13a 21.05 24.87 15.66 3.67 17.44
Titratable acid

EifizdEd
Soluble solids content/ 22.31a 22.63a 19.16b 16.43¢ 21.29a 20.36 22.63 16.43 2.31 11.35
Titratable acid

RN FE—ATEF G AR RER R 22 5 3, P<0.05.

The values followed by different letters in the same line indicate significance difference at P<0.05.
22 BRIMRSRETEFRSEFHBEEELH
22,0 EEA AT R AR IR R T 2 M A S A A R s (B 1) - AL
Jr a5 e ARG A R G S R A G, Kb 5 2R i Al SIS A RSk
B S S RS A G A58 R B0 91 0.903.0.915.0.908 .0.946 .0.916 , i W 2 755 3 A HLR
S A T IRHEFERBER . 2SR ST AR 2 EADC 28 i SR HR
B A B B i S pH ZAMWAR AR R B GAH G . A — YR DY, KR - 5 0 PR T AL A7 AE W R P )4
FH HorfoAy ML — 4 28 -0 2R A BT — 0 A S - S B M 5 A AL — S 4 P B — A S Bk A L -
R R A LT R SIS SO - S B RO RS = 2 R R M FVE R A PR -
HH, 5 38— B R — S AR PR A A PS5 — 4 S — Bl e R — 5 48 P 5 2 VO 25 2 TR A D RV L (A 2508 — 4 &%
B 2Z IAFAEAEHUVE R, o] WL - 535 43 DR () A7 A 26 AN TR0 R B 00 R R) S5 5 VR P, A 7 v g R 4 S el 52 B
TR AR IR £ Y
222 RESAEEEASATOAALES>N RELERSSESRLHTCREY . AFRFREL
Ry PR - 55 2 S0 S BT AR G ] 2 B, SR SEAM IR R (AR AR AR SRR 50 BRI i e N
FE G T bR (T IEHE DR T 5 T A PR LR 7 B BRI Eb K R L) 5 5 el 3 57 43 T
(A ML A IR R S5 sS et B A RS R AR B & S pH Ko LS R R EUR
()2 B 1) TEAH G, U B 6 - S 5% 40 DR P SR S it B4 T 5 T 5 - A RIS B ARG o e
AN BE I SOAE DG o T A R 5 A AN A G BE A RIS B A RS R i SR A DG, S A SR 4

68.80 ¢ 89.44ab 80.27ab 34.40d 103.20a 75.22 103.20 34.40 23.32 31.00
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shown in gray.* means significant correlation at the level of P<0.05,** means extremely significant correlation at the level of P<0.01.
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Fig.1  Correlation coefficients among soil nutrients factors of kiwifruit orchard
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Fig.2 Correlation coefficients between fruit quality parameters and soil nutrients factors
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SR, S5 R LA, SSRGS R R © 21 BH Rl R 52 i Jo ) S B SR IA 1, RO
AU AT RESER S e pH o SRR S 23 16 4 04952 M) SR S5 B 14 b S 3% 23 TR 7 S5 R 00 1T SR e 1
FHIAE 23 B A5G R RO 6 1 SR 20 DN A7 A 25 57, BTN [ R 52 i IS 45 AR 32 AN [R] 1 357 20 [H 1]
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Tab.5 Screening of soil nutrient factors affecting fruit quality and regression equations

RS T Fruit quality (Q) [0 )9 75 F2 Regression equation FAH F value R
Q,9\%% Longitudinal diameter Q, = 46.952+0.028*5,~2.066*S , 20.847°  0.968
Q,f#4% Transverse diameter 0, = 43.039+0.01%S, 5817°  0.660
Q.42 Lateral diameter Q, = 38.343+0.014%5,-0.553*S, 2533177 0.996
Q,FLR i it Fruit mass Q, = 41.570+0.079%8,~2.679%S, 139.106°  0.993
Q, RIEAEHL Fruit shape index Q,=1.228-0.51%S,, 22.163°  0.881
Q, T Dry matter Q, = -4.969+4.286*S,+0.089%S +0.109*S,,  1149.306°  0.84
Q WLIRIMLAR Ascorbic acid Q,, = —64.490+101.535%S,, 25.318"  0.859
Q, MR L Soluble sugar/Titratable acid Q,, = 5.891+0.045%S, 5804 0.546
Q,,[E % . Soluble solids content/Titratable acid 0,,=23.879-1.609*%S,, 7.083°  0.603

S, AL 5 S, SCHANERE 5 S, AR S, ARSI 5 S, AR5 S - pH

S,:Organic matter;S, : Exchangeable Mg;S, : Available Fe;S ,: Available Cu;S,,: Available B;S  : pH.
24 RETEFRSSEMRUFTE

N T LR LB R R S i B L SR 00 R ] 7R R A R (Q) 5 R HESR 1 (S)
IEE A B DUR SR — i B RAEL(Q,,,) 2 FAR R ECCA) , FAt i B - 357 03y 2 SR 2
(B) , 37 3R AR A% RS it B HE AR die R I A2 PE LI 7 AR AL o SR — SRS i S F b die R, A DR LA
SRS BHE bR ik BB, [R5 58 L HEFR PN T —E AT RTE o AT 2 IR A5 v, AR
SRPE] PG 2T B R BRI A AR A 1 R0 A SRS A BRI A 0T BR, DA A R e - SR A I T
RAK Ay - HES% 739 BB A R D~ X E0 R BR, BL pH 5.5~6.5 Sl bk A= 1 9 4 pH Y il

PASRSE dt ot o & e KAEL(Q,,,0) A 01, RS il 5 5 - 8RR LA

Q,,..=0.028%S,~2.066*S ,+46.952 (1)
0.028%5,-2.066*S,,+46.952>51.72 (2)
0.01*5,+43.039=46.356 (3)
0.014%5,-0.553*S,,+38.343>41.78 (4)
41.570+0.079%S,~2.679%S,,>62.27 (5)
1.228-0.051%#8,,:>1.116 (6)
-4.969+4.286%*5,,~0.089*S,+0.109*S, >19.54 (7)

-64.490+101.535*S,,275.222 (8)
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5.891+0.045%5,>21.05 (9)

23.879-1.609%S,,>20.36 (10)
Hir1,20.47<8,<30.09;335.41<5,<437.49;48.14<S,,<59.10;2.19<S,,<4.47;1.38<S,,<1.58;5.50<5,.<6.50.

;AR RT3, AT ST SR AR AR B KA (Q,,,) AR B KB (Q,,,) IR BT i e R ME (Q,,,) RIEAE
B KAE (Qs,0) « T 8 e RAE (Q,,) PO IR e KAB (Q 0,0 IHIR EE (Q,,,) T iR LE B2 KAE
(Q o) PIERAE IR R o SR A SR el - $38 i Bl B2 R 5% 43V R - A LB (S,) KT 20.47 % A3 PEEE (S,)
4 336.87~437.49 mg/kg A LA ER(S,) N 59.1 mg/kg A RS (S,,) N 1.12~2.19 mg/kg A N (S,,)
1.58 mg/kg . pH(S,5) 0 6.5 B, 75 2 J2 52 BT 1 Fe A 1H : R SEHAR 54.69 mm 45 47.41 mm |7 43.26 mm
TR 70.28 ¢ AIEFRE 112 . T4 27.51% HUIR LR 95.94 mg/100 ¢ MR LL 25.58 . [52 [b 20.36.

3 R SLR

31 ‘IR’ RELEERHS

TR R AR A A TR SR T B R U, R e R S A A 5 SRS B, i L I R AR B
i 25 358 0 PR AE RE 1 SR IR A I RE 717l A PPN 5 A SR el SRR PR, Tl LR R
el 7 - 845 B 5 T A7 AR I IR R © 21 BH B Bk SR el 38 LT -3 7 A T3 KO, & Tz X 4
b B R R A AL E RS, RIEAVLE T S A REEY A KSR RESMEITCR, el
THENE T 0 S bR . AP A LT & 5 K28 RIS (BR 28 A RGEEH 4N ) & IE
IR, A P AT LA R 3 S el + e Efb otk , 3 o 398 AL & oA R 4R T 3 b Ko
REMuR n RS . 55 R 8 00 4 EPE R AR B RIS A A 5T B e AR L, £ SR R
ARSI BB R P ARG A RCSER A RCS S5 A RS R S O T R A TR KO, B
MEITREGTRFE . T pH A 4.74~5.11 8 TRtk 148, it LR AR T 3 b i 5 45 (R BRI
SEMAAR F 0T 135 B WA, 3 R A SR OC R B = EE A e A BE AR DRI 7 v g i i R el - g
pH IR i 2 AERFE A R T - HEF3 20 BR8P , Tl it P A K R A B R 2 it A HLAE
2507 AT 3 pH, 4T i A HEELARPRIR
32 TEEFERIMREAEX

A HUTORALFE VAT 38 T 078 35 a0 el BRAL MR 8 BE A SR S TR A $R T, ARAFF 5T R
AHLBE 51 2 R0 (el v DB Y T B BEIR LA ) 34 S TEAH SC (R S R B K T0.40) ,
[F) Fsf 5 AT S TR St S A 5%, A IS5 o O B v T DGR B4R T B RS BE R R AR, S ML R K
AL B AT A A A R S A BT A S R AN e AR L . - BRSO SR ], SRS 2
I AT A VERRE M, AR e - GEA P RRUH A & 5 A AR S TP s A DR
Yy KB M % i S TR AR DG, 5 AT R T B O O R A i S R AR IR S T i M D
Yo R EL S T G, 5 T g R TR At IR DR 2T B R A SR S i 5 3 SR O I A S B 2
RN, AR AR A AT EE AR pH K SRS SRR MR S R R AT
WETE Y T8 AT s o O IR 2 1R G, 5 mT i S R 42t A G, U B I S - 3SR A XSRS A
IE AR HEVE R A R T XU b 5T T8 B 5 S RO AT RS o AR Il e % i 5 3 IE A DG A G R AR
1F135 0.951.,0.946 , FRAAk =41, 1k i A B I AT Bl T4 R0 Bk SR S5 BT, B A% A5 ) fr SR S Y,
- S X B LR S PR AT VR . ARSI R B R 4y R ) B P R S AR AR R
S 25 R RE SR S A T
33 TEFHESRIKRMEXRBMAN

At R el %) - 98 7 43 TR 8] AR RH G 2R 078 0.70 L AT 35 00, 15d BH 4 338 R 1 [B) A7 7 Aok ) 22 T Sk
PR 5 ZL P B SR S0 i BT e s 5 13 0 TR AH OC R 8025 e A o, AR DC R B T 0.50 L A7 86 9
KF0.704 41 550, S35 5 £ 3EF7R 53 A7 AEAR 8 1) 1E A DG, ] B M AH DG M A0 B A 1R I 25 SRR
Bhof, 83545 7 18] 0 AR B AR R 2L R m 2 2R S0 i it . AR S o B LS 4 2 1E A A B
1) R[] A 56 R 20=0.70 ), A7 AF 22 8 SR PR [R]85 — 2 R B 1 AT RBJC IR 26 08 | 4 IF] Ml s ke + 18 57 3
Rl 5 R 5 B Z [ DG R, 2 4 e 5 SR 5 SEBRIE 0P i, 38 48 A P A 5 534 55 8105 20 T B
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TE A AR T i) 22 B R P (R 3% A AR R A A A SR S B ISR A R 20T
SIS RN T Z N o WS IE A BURUAR DGR 3 BT AR AT T S T Y S SR A R O ST [
VA58 1A 5 R A R 5T LA Byt 18 5 D] T SR 552 i JBi 55 i) ) o SR B 5 0 TR, AR B 4L
FH A Bk SR S i ot 3 22 A2 AC e MR L pH AT ML AT 50 5 A A5G A 1 T L ) A5 R T AT AR
TR T RN o AR 4 A SR S AL T R KT, T RE S SR A B A R R 2
TR ) 551 A A TR R AT O 5 A R 3 B AT RIS AR 1 AR S T R AR 1) RO S e, AT DU R A AR
] e e AN T AR S BT AR T, T AS HR AR A R AL D) R ] R R R S
JETHE T+ ARV , 33X 46 - R 42 A 5 288 2L BH B i S el - A B 1Y) 5 0, 5 ZE BRI o
S A A B A AR I ZE 1 . PRt , 7 2R el - 3945 3 v Ry 1 i A AL =S A o ] ) IR R 24 7
Jita A, [ s~ it FH B 8% B .
34 ZEig

IS A7 3SR A 2 2R A AE R 52 ), AN [R] A 38 DR~ X5 SR S22 4 o 9 S ) A — | A (] R 52 i o
XoF DR (4 e A 25 S o WFSESE AT b R A 5 R S N SR O 43 B AR DGR AT A 2 T A AT
7 30 52 ¢ £1 B B b SR S i BT ) FE - e SR Ay T, o AR BILT SRR B A RS R A RS
il A SO A K pHL, 38 2xk T ST S PR R AR 2 SR AR R S SR AR A - B A3 R L B I A
T, MEEFRFERILH RN E LR, BN — P85 A RHARE IR RS, K AR R e, I
AFRIAAE P02 P e bk A 1 55 il B L, AR b Bk A A A B SR 52 it B G, S8 -
FERl AL R B SRR U E AT B

Bigh: VT PG A REE B iR A L0 (2020GDRC) [RIF X AT ST 44 T T ¥e Bl L A 80 75 )
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