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Abstract

The effects of EC and PH on the growth and development of blueberry were studied in order to
develop a more fertilizer-saving and efficient matrix nutrition formula. The growth of Blu-
eberry was analyzed with the index of leaf number of single plant, the main influencing factors
were seedling height and new shoot number, the main factor of seedling height was stem
coarse, and the main influencing factor of new shoot number was branch number and new
shoot length. The effects of EC and PH on blueberry growth were studied: PH had a very signif-
icant effect on blueberry Survival, EC had a wide influence on blueberry growth, EC increased 1
ms/cm, the number of blueberry blades decreased by 0.803 tablets, leaf length was reduced by
0.742 cm, leaves broadly reduced by 0.770 cm, and the number of new shoots was reduced by
0.546. The new shoot length reduced 0.573 cm, the stem coarse reduced 0.571 mm. Regression
analysis showed that the optimal PH value affecting the number of leaves per plant was 5.4, the
average EC value for blueberry growth was 0.97 ms/cm, and the optimal PH value for survival
rate was 6.3.
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H E

KA RFYE HE R TERERT AR, HRAARZRITECSPHMBEREK R R, UHRH
EITHAE. BROREREFRE S . DT R EONRETEEEK, FTEVREFAEEY. 5FH
Y, HREYHIEEYMETAZERYs FEYHIFEERHE TN EEY AP KY,. HR TECSPH
WMEREKKIE: PHNERRGERY A IREEEW, ECTRELEKKEMR, ECHIN1 ms/cm, HE
H - B8220.803 7, K Ysi8200.742 cm, H5E24>0.770 cm, FRE Y20 0.5464, HifsKY#220.573
cm, ZEHYeH20.571 mm. ERSHTRE, BWSEKH Y BREPHE NS4, BAREEKKTFH
ECfE250.97 ms/cm, FHWBIEZRYHIHREPHE 6.3,

K5t
EFY, ¥B%, K, EC5PH
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1 Hl

Wi%F (Vaccinium ashei) & #-HS {£ R} (Ericaceae) i & (Vaccinium) i 4, NAREES . WHRIE, NZHEA
VAT B S BN A L] o TR AR RUBE BRI B R, B TR A B e e, LA “
R W, HRGAAH. B BER. EHT. BARSWR, HEa. % B ESNE
FE, BAVIENAREE . MO ERE. W] RO SR Db (2]. AR, A R R
I FE R K, R O B LR g NI B TR SR 2 — (3]

MR AT AR RIS —3A[4] [5] [6], SFF— R Fh6R. FRATIASESE R
WS IR RGO FER — AN R T[7] [8] [9] [10]. ACH I8 LAMSAE R AN LU AU, LISBRE T
B WAR SR SO B AR, Bk HRR A R SRR R R R, TR B S
WIS IR (078 TR R DR SRR LT EC 55 PH ISR KR B PEIR IO BN, 16 12 7 A TS
BB RSB E SO, IR LA P R R TR B
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BEAER: B, HEERE. WA, BRFEAWAL.

AR SR EI R KR I

AAEBUE: B EEY B IR A A,

R RAWIREE BB ETTT.
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Z1.201420541865.4), H FERHE & LASE /KA AR B B R S[11], RIS A 2 i EHE KL e
M LA T 0.618 AL 8, FHFEIZ T B % E T FLIER .

Table 1. Nutrient composition of matrix and fertilizer

= 1 BERSEMEFRHGER

35 BE%)  BE%) AE®%) AFES(%) PH K@)  AB%) (%) FR(%) k(%)
R 0.84 0.25 1.18 2.27 5.74 26.86 0.40 0.32 0.20 2.19
FAR HE 0.42 0.01 0.63 1.06 6.47 50.49 0.93 0.23 0.08 0.84
PR 2.08 2.32 2.63 7.03 6.80 2.15 12.14 1.12 1.07 0.98
B 1.29 1.24 1.92 4.45 7.60 33.85 1.26 0.63 0.28 0.19

2.2. R®7E

WbFE 1~5 HE W SRR AR, HE 9~10 X, b3 6~20 tHFAW B2, ZRIERADIA L
REZHA, HA 3~4 IK(F 2). WHREASRATZR ISR AEYIA HUETNAL BRI b, B iR RIRA R B N AR 350
AWEHUIE 1. 2018 45 1 H 24 H, RIGLEWI R A T 2RI 7. KA RE RS, PAMNERE
FUKA R ARG, BIKIREZ 5°C~10C, HaihE 30C~35C, JB/% 60%~80%. 2018 £ 9 A 5 Hill&EH
PR, AR SRS 56 i 4 L sB REDRME 5 BT AR 4 AH DG T H [ bRt AT . F =R HANNAHI99121 {5
5 IERR TN BT PH (B 50 EC e TH ELHEIEE BT it /K )2 EC Al PPM {HL.

RIS BRI 17 Z AT ER F4m (R385 Design Expert Spss M) [12]F15K 4 “@42 M 7E
Excel A1 SPSS 1 {y5zHIL[13]” —SCH AR 71K H SPSS15.0 #A4 Al Excel #H4T o

Table 2. Nutrition information of different formulas

* 2. FRIEAEFRBIR

Be 55 HEJ5 EVNE(kgli#E) A (kgldE) EC (us/cm) PPM B Yo (%) PH
1 i 77 55 0.00 0.00 993.89 515.11 100.00 5.70
2 i 77 55 0.50 0.00 3351.25 1692.25 100.00 5.33
3 Hie 77 35 1.00 0.00 4479.11 2220.00 77.78 476
4 i 75 i 1.50 0.00 7953.00 3902.00 0.00 4,68
5 i 75 i 2.00 0.00 8574.00 4271.00 0.00 474
6 FAR R 0.00 0.00 678.67 342.67 100.00 5.88
7 FARE Rz 0.50 0.00 1802.00 944.75 100.00 5.80
8 FARE Rz 1.00 0.00 227.67 109.33 100.00 5.92
9 Tt Bz 1.50 0.00 987.33 482.67 100.00 5.91
10 FARE 2 2.00 0.00 752.50 434.00 100.00 5.95
11 FARE Rz 0.00 1.00 646.67 321.00 100.00 6.03
12 Fa sz 0.50 1.00 9576.67 4733.33 66.67 5.67
13 FAR Rz 1.00 1.00 3223.00 1609.50 75.00 5.90
14 FARE Rz 1.50 1.00 1981.00 975.00 100.00 5.81
15 FAR 2.00 1.00 6160.00 3093.33 66.67 5.53
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16 PR Rz 0.00 0.50 4302.00 2147.75 75.00 5.99
17 N 0.50 0.50 4880.00 2526.67 0.00 5.80
18 FAR Rz 1.00 0.50 1609.67 803.67 100.00 6.03
19 FAR Rz 1.50 0.50 5319.25 2615.25 100.00 6.36
20 FA 2.00 0.50 3490.67 1731.33 100.00 6.10
3. BR5 7

31 BEEFORBEERLSXEAENS

ISR T Z W (3% )R : AFEECT MR 4 Yo Hm Yoo MK Yoo M58 Yoo 0L Y,
B Yoo WK Yoo Z5HML Yoo BUER Yo MR EER . ARFECH A KIENRZ EILERD: 551
BRI Y T Yoo WK Yoo WEEE Yoo BTREEL Yo SZEM Yo LABCTT 1 BCJ5 2 BCJ5 14 FIECJT 20
RIIUT, FARECTT 2+ BL T 14 53 B0 Y s FUHTREEL Yo 502 o |7 4 L7 5 A8 Y s RS AL Ys o O,
BOER Yo N0, By 3. iy 12, FiJ7 134 BoJr 156 Aoy 16+ By 17 G R Yo ik, RIEE.

Table 3. Multiple comparison table of growth indicators of different formulas
3. TR AFEKIERSEILER

BeJy  BERM LY. HE e
1 333.89Aa 111.50Aa
2 276.67ABa 106.17Aa
3 115.89CDbcd 73.61Bb
4 0.00De 40.44Bd
5 0.00De 5.60Ce
6 123.33CDbed  55.67Bbcd
7 132.50CDbc 71.00Bbc
8 153.00BChc  52.33Bbcd
9 104.33CDbcde  55.17Bbcd
10 95.00CDbcde  59.00Cbcd
11 164.67BCb 55.00Bbcd
12 4.00De 45.67Bcd
13 24.75de 47.00Bbcd
14 116.67bcd 54.50Bbcd
15 41.00Bd
16 4.75De 57.50Bbcd
17 105.67CDbcde 57.67Bbcd
18 150.67BCbhc  67.33Bbcd
19 49.25CDcde  63.88Bbcd
20  107.00CDbcde  63.00Bbcd

A Ys MY, I Y
7.16Aab 3.09Aa  6.17ABCDabcd
7.66Aa 2.96Aab 7.89ABab
4.94Ab 1.89ABb  6.33ABCDahc
0.00Ac  0.00Cc 1.67DEef
0.00Ac  0.00Cc 0.80Ef
6.80Aab 2.77Aab  3.67BCDEcdef
6.33Aab 2.50Aab  6.00ABCDabcd
6.00Aab 2.37Aab  3.00BCDEcdef
6.23Aab 2.57Aab 7.67ABab
5.03Ab 1.88AB 6.25ABCDahc
6.00Aab 2.70Aab 6.67ABCabc
1.83Bc  0.47Cc 3.33BCDEcdef
1.68Bc  0.80BCc 2.50CDEdef
6.20Aab 2.87Aab  5.33ABCDEbcd
0.83Bc  0.17Cc 6.33ABCDabc
1.13Bc 0.48Cc  4.25BCDEbcdef
5.23Ab  1.90ABb 6.67ABCabc
6.00Aab 2.87Aab 4.67ABCDEbcde
5.55Aab 2.25Aab  3.00BCDEcdef
5.37Aab 2.30Aab 9.33Aa

AL Yo
24.00ABa
24.56ABa

17.22ABCDabc

0.00Fe
0.00Fe

14.33ABCDEFabcd
15.50ABCDEFabc

21.00ABCa

17.67ABCDEab
15.50ABCDEFabc

19.67ABCab

8.67BCDEFbcde

5.50CDEFcde
25.67Aa
1.33EFe
3.50DEFde
22.67ABa

15.67ABCDEabc
17.25ABCDabc

26.33Aa

B Y,
30.83ABab
22.39ABCDabcd
20.33ABCDabcde

0.00Df
0.00Df
26.67ABCabc
35.88Aab
34.50Aab
35.00Aab
19.38ABCDbcde
26.50ABCabc
17.00ABCDbcdef
6.63BCDdef
27.33ABCab
3.00CDef
7.75BCDcdef
28.00ABCab
40.00Aa
25.38ABCabcd
26.00ABCabc

2 Y
0.71ABa
0.74Aa
0.55ABCb
0.19DEde
0.07Ee
0.53ABCb
0.48BChc
0.51BChc
0.36CDbc
0.50BChc
0.47BCbc
0.40CDhbc
0.43CDhbc
0.43CDc
0.33CDcd
0.42CDbc
0.42CDbc
0.45Chc
0.46Chc
0.43CDhc

T RPAEMFE TR 2 BCA B EER, NAKGTHLRERAREEER, ARG TRZAFREREER.

3.2. BEERKMRMER Y IR0

WERETEMIRE & Yoo MK Yas MHEE Yo BT K Yoo 258 Y NIRIER

M3 4 R AE H: B
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TR LR EE NS Yo IR ZR T, i Yoo K Yoo M58 Yoo BT Yoo 256 Y X RS
Yo I BHEEIEK AR,

Table 4. Effects of quality traits on survival rate of blueberry (R? = 0.538**)
* 4. REBMERMEESRHER Y, FFMH(R® = 0.538**)

Unstandardized Coefficients Standardized Coefficients
Variables t Sig.
B Std. Error Beta
(Constant) 16.310 7.586 2.150 0.034
e Y2 1.938E—-02 0.199 0.014 0.098 0.922
K Y3 4.495 4.926 0.303 0.913 0.364
WK Y7 0.264 0.315 0.094 0.838  0.404
M Y8 37.111 30.685 0.178 1.209 0.230
5 Y4 7.385 10.983 0.211 0.672 0.503

Table 5. Effects of quantitative traits on survival rate of blueberry (R? = 0.389**)
F=5 BEMWRNESEIER Y, HWEME(R? = 0.389%*)

Unstandardized Coefficients Standardized Coefficients
Variables t Sig.
B Std. Error Beta
(Constant) 33.642 6.919 4.863 0.000
Bk Y, 4.423E-02 0.044 0.118 1.004 0.318
IR Ys 1.165 1671 0.079 0.697 0.488
B Y 1.902 0.567 0.475 3.355 0.001

HZ, LSRRI 5 Y 8 R0 Yy BT Yo IR R M AR 200 NG 3R Yo 1 T2 ZE5E 0 K]
TRHATHEAR (K 5), FIREBW: BE Yo SHUER Yo AIEZBRR R FAE Yetlihn 14>, Bk
T Yol 0.475%. FrCATAEILFEIER wiIN, NAZLUBTRE Yo 2 /D NIRIREFEHIA, A LU &
Yo ARIRE S, BUAHTARSEL Yo 2 /0 M H S 7 HR AR AR BE ST 5855 o

33. EFUBBESARH Y Y. RN REBERES T

3 6 T LUE 1 DU EON SRR o iR 20 N, ER BN T OV ET Y,
LA Yo, F Y2 R EREM A T ONZH e, HTREAL Yo IO E BRI A5 70 B0 Y s AUBT R K Yoo

Table 6. Systematic path analysis of the number of blueberry leaves (R? = 0.0.742**)
F 6. BRI Y, NARGERPH(R® = 0.0.742%*)

Unstandardized Coefficients Standardized Coefficients
Variables t Sig.
B Std. Error Beta
(Constant) —68.132 16.408 -4.152 0.000
Wi Y2 1.970 0.404 0.524 4.878 0.000
MK Y3 —14.982 10.205 -0.379 —1.468 0.146
M Y4 36.121 22.365 0.386 1.615 0.110
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IHHLYs -3.826 3.070 -0.098 -1.246 0.216
WIRHEL Y, 4.024 1.221 0.376 3.296 0.001
B Y, 0.792 0.684 0.106 1.157 0.250
ZH Ve 76.128 63.507 0.137 1.199 0.234
IDALE ) -0.347 0.214 -0.130 -1.617 0.109

3.4. BFYMIHISER EC 5 PH XIEERIER Y, B

& 7 BRI A ARIE PH 50K Y BB FIBEC R, PH M 1 A AL, BRIGE Y
41 0.481%.

BEH Yo i PH EIHHT R, BUER Yo 5 PH AMEZRIHKR, AN EIHTE:

Y =-181.97 +45.973X

B RGEZ Y100% A F, 152] X =6.13.

BEH Yo 5 EC MIH MR BUER Yo 5 EC AMEZRIHKR, AN EIHTE:

JHAE % Y, =109.290 -12.233X +0.3321X?

WG Ye100%fE AR, fE—70 k7R 109.290-12.233X +0.3321X7 43 |45 3] X = 0.0407 ms
A1 1.8912 ms, 43l il A AR K S IS s EC {E AR EC B BATT-T-354E 0.9660 ms M| i %5 A K 1)~
¥ EC {H.

Table 7. Effects of EC and PH on survival rate of blueberry (R? = 0.553**)
R 7.EC 5 PH S{EEEMIER Y, MENI(R® = 0.553*%)

Unstandardized Coefficients Standardized Coefficients
Variables t Sig.
B Std. Error Beta

(Constant) —15.322 57.821 —0.265 0.792
EC —1.119E-02 0.013 -1.019 —0.847 0.399
PPM 1.213E-02 0.027 0.550 0.458 0.648
17K PH 37.999 9.525 0.481 3.990 0.000
5 PH -16.703 13.776 -0.134 -1.212 0.229

35. RFMBIEER EC 5 PH MEFH H IR

7 8 Al LA H: AR PH 5% % A 80 AR Z W8 R, EC SR 4L
WA MR EZERITR, 5 PH BN 1 567, HaEr AEusl 0.323 . EC #11 msiem, ¥ &M
Fr ¥/ 0.880 Fro 7K PH 558 M A 806 IEMAE ZEBE KL R W% PH BN 1 By, W5 A M A 5oty
hn0.752 .

Table 8. Effects of EC and PH on the number of blueberry leaves (R? = 0.520**)
#* 8. EC 5 PH S EEEIEE M B H A NEI(R? = 0.520%)

Unstandardized Coefficients Standardized Coefficients
Variables t Sig.
B Std. Error Beta
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(Constant) 1075.355 158.739 6.774 0.000
EC —9.464E-03 0.002 -0.323 -3.857 0.000
7 PH —293.480 37.771 -0.880 -7.770 0.000
5% PH 158.563 26.164 0.752 6.060 0.000

3.6. BFY#HIZER EC 5 PH M EEES Y, KRN

7% 9 @A LA H: ARIGEK PH 51 Y, LEFBEEXLR. 15 Y, 5 EC HREE MK
WK R

Bt Y25 EC BIAASHTR, fHm Y5 ECHEZERIEXER, FUFEIETFE:

B Y, =62.1231+ 4.1053X - 0.8682X°

RARAE, X =2.3643 ms/cm.

Table 9. Effects of EC and PH on seedling height of blueberry (R? = 0.148)
# 9. EC 5 PHMIEEHS Y, WEMI(R® = 0.148)

Unstandardized Coefficients Standardized Coefficients
Variables t Sig.
B Std. Error Beta
(Constant) 26.394 35.655 0.740 0.461
ZEJE PH 7.984 6.128 0.143 1.303 0.196
ECH —2.304 0.851 —-0.296 —2.707 0.008

37. BFMRIEER EC 5 PH MEEMHK Y3 A95NT

2 10 BAESITEH: RRKAIK PH 5SERTK Y, FEF T KRR EC 5HEFHMTK Y. 6
TN BB AR &, EC i ims/em, #2EHK Y082 0.742 cm.

Table 10. Influence of EC and PH on leaf length of blueberry (R?=0.406)
% 10. EC 5 PH IEZRK Y5 KIS (R?=0.406)

Unstandardized Coefficients Standardized Coefficients
Variables t Sig.
B Std. Error Beta
(Constant) —0.960 2.811 —0.341 0.734
#EJ% PH 1.209 0.483 0.229 2.502 0.014
EC{& —-0.364 0.067 —-0.496 —5.424 0.000

WERMK Yo 5 EC BIA0HTRM, HEMK Y, 5 ECHZEZERIAKXA, G FREIEGRE:
Wi Y, =5.6163+1.0609X —0.4606X>
SKHeAE, X =0.1152 msicm.

3.8. EFWIHISER EC 5 PH X IEHRTBE Y. KRN

R 1L ERSI T ER: KRR AE PH 5SHEAMH % Y, FREHERR. EC SHEHMTR Y, 6
TR B EIEA LR, ECHIN 1 mslem, EZEM% Y, 082> 0.770 cm.
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WA 98 Y, 5 EC BIA T RW], MR Y, 5 ECHRFRIAKR, G40 FEIATHE:
98 Y, = 2.3082 +0.5203X — 0.2183X” +0.0149X°

FK5: Y’ =0.5203-0.4366X +0.0447X>

fig 77 F2: X =0.4150 Al 9.3523.

Table 11. Effects of EC and PH on leaf width of blueberry (R? = 0.395)
52 11. EC 5 PH S EEEMEE Y, BIE2IE(R? = 0.395)

Unstandardized Coefficients Standardized Coefficients
Variables t Sig.
B Std. Error Beta
(Constant) -0.672 1.202 —-0.559 0.578
R PH 0.543 0.207 0.242 2.628 0.010
EC & —0.148 0.029 —-0.476 -5.167 0.000

3.9. BFMBIEER EC 5 PH MIEFHHH Vs I

7 12 MRS ATUE H: AR5 EC. PH SIEE 0 H Ys LB FWRE LR

WAL Ys 5 EC IR TR, R Y 5 ECHEZRIAKR, A EIHTF:
I HB0Y, =5.0190 +0.6209X —0.1062X?

KM, X =2.9233.

Table 12. Effects of EC and PH on branch number of blueberry (R? = 0.127)
12 EC 5 PH MEE N HE Vs IEMH(R® = 0.127)

Unstandardized Coefficients Standardized Coefficients
Variables t Sig.
B Std. Error Beta
(Constant) -0.514 3.465 —0.148 0.882
K PH 1.087 0.596 0.202 1.824 0.071
EC & -0.159 0.083 -0.213 -1.923 0.058

3.10. RFMBIZER EC 5 PH M IEFHHEE Vs B

% 13 @AM LA H: AR5 PH SR Yo B B EZBE KR, EC HEHERHME Y,
H R EMA R, ECEMI 1 ms/em, FRS%L Yo/ 0.430 4.

Table 13. Effects of EC and PH on the number of new shoots of blueberry (R* = 0.326)
3% 13.EC 5 PH XTI itE % Yo RIRZNE(R® = 0.326)

Unstandardized Coefficients Standardized Coefficients
Variables t Sig.
B Std. Error Beta
(Constant) —5.554 11.199 —-0.496 0.621
R PH 4.423 1.925 0.224 2.298 0.024
EC{E -1.182 0.267 —-0.430 —4.419 0.000
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311 RFPBIZER EC 5 PH MEFHEK Y, BN

M7 14 BT UEH: AREAIR PH 5ERHEK Y, AIREFBE LR, ECHE RN
K Y, HEEEFFEFR. ECHEHM 1 ms/em, FHAYK Y,/ 0.573 cm.

WHREHHEK Y7 5 EC MR, BRHMK Y, 5 EC AWEZERIARR, AU NEIHTE:

B K Y, =-263.44+89.8609X — 6.9466X*

KA, X =6.4686 ms/cm.

Table 14. Effects of EC and PH on new shoot length of blueberry (R? = 0.363)
% 14. EC 5 PH SIEE I K Y, BIHMI(R = 0.363)

Unstandardized Coefficients Standardized Coefficients
Variables t Sig.
B Std. Error Beta
(Constant) —23.795 15.549 -1.530 0.129
#JE PH 8.911 2.672 0.315 3.334 0.001
EC{H -1.512 0.371 —-0.385 -4.073 0.000

3.12. BFYHIZER EC 5 PH M IEEZ=M Y, KRN

% 16 WA AT UG Ae PH 55220 Yo A B ZFEAE KR, ECH SR ZM Yo AR
REEHEFR R, ECEMEIN 1 ms/em, 254 Yei®/b 0.294 mm.

R ZEH Yo 5 EC IR HT R, WA 20 Yo 55 EC AR ZRIAXR, AU REIAFE:

P K Y, =0.5093+0.0022X —0.0036X°

RALAE, X =0.3056 ms/cm.

Table 15. Effects of EC and PH on stem diameter of blueberry (R? = 0.202)
% 15. EC 5 PH TEZ 248 Y, BISII(R? = 0.202)

Unstandardized Coefficients Standardized Coefficients
Variables t Sig.
B Std. Error Beta
(Constant) 2.821E 0.233 0.121 0.904
K PH 2.821E 0.040 0.228 2.156 0.034
EC{d 8.638E 0.006 -0.294 -2.775 0.007

4. ING
4.1 LIRS Y, B0 AiatRiEFEE A
CLERRRI 780 Y BOEbR BT IR A G, UM 7o Yo SRR Ye, 1 Yo IO 2R A

THNZER Yo SHTREL Yo KM 7 N0 B Ys AUFTIA Yoo BRI, PRI, MOZLUHTAHEL Ye
LD NTERRIERF IR, AR AR Yo NFEFREdE, BUOUHTRIEL Ye 2 DRI S AR A ARAE T (5853 -

42 EC 1 PH B KEZEHIRMEZF M
EC XA KRR, EC#9n 1 ms/em, W25 F #ud/b 0.803 A, MK Y3/l 0.742 cm,
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M58 Y, 9/ 0.770 cm, SHIASEL Yo i/ 0.546 4>, BiAH Y7 982> 0.573 cm, 254 Yg /b 0.571 mm. ik
T Yo 5 EC WA 1585 E K13 EC 154 0.97 mslem. SZI kRt B3k Y, i e f PH {H
5.4, FUER Yo PH EIHHTRM, AUER YeiftE PH N 6.3,
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