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Abstract

The effects of nitrogen, phosphorus and potassium on the growth and development traits of blu-
eberry were studied by substrate and fertilizer, in order to develop a more fertilizer-saving and
efficient matrix nutrition formula. Path analysis showed that there was a significant positive path
relationship between matrix phosphorus, fertilizer phosphorus and survival rate. Regression
analysis showed that the optimum nitrogen application rate, phosphorus application rate and po-
tassium application rate were 4.0871 g, 4.5587 g and 5.0499 g, respectively.
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1. 5l

5 %7 (Blueberry) X ARS8 EE J2 3, EAERYAE B (Ericaceae) i J& (Vaccinium) 2 454 /NI B, 4 E
K, RIHAAKBREERZ —, WA “EERKE” . “HIUKE” . “HIREAOKE” Z[1] [2] [3].
Jit JE A2 (B SR 3 P e e i R B R S 2 — . A HUR AT DA A, R R A, (2
PR AMKKE, Pk R e SRR KA N — AN EERE4]. LIEAHUR S EAGRKT
3% [5], FWlafd LI AESMERRAC, R E R AT TR, EKEREAR . LI
FFRT DU 2 A AT SR Sl = = RS i b, B AR A R R A R R[6].

R BB AR R AA ™ N AR s BEEAL[ 7], SLORM[8] il 2 AF I 7T, M IRHES . 4
ZETHL, R AEMRRIEYIR . FRERE . FEE ST ASS TR CAORMENT SR TS A e
HHBA, KPHIO1L B M AR SRS SRS T WE RSB E AR, ikt it
BHA. REE, BETRRE . RN R RES S, o] 58 b R s 6 AR I B AR A
FEOET SRR . R, T KRGS “MEN" BIRAHE, AREHHT TA. B SxiEss “a
MAEEN” AR T, DIBHRHEINAE, @ s TRy, AR RORIS TR A

2. M5 %
2.1, e

WIS EHE BUR A A “ZDBEEN T . RS IERVE FRRAD IR 1o IR a: NP bRk,
IR AR R W N AL 3 — AR R ARG A A AT, LAIIRALS : ZL201420541865.4, H - 24y
Lt A2 DL R ARG BEAR 918 &, R A S A K HE K LT AR R R B AR T Y 0.618 A28
[10], FFAEZ VAL B RAIT LRSI

il

Table 1. Nutrient composition of matrix and fertilizer

® 1 ERSEMEFRKNE

B~y luv S RE(%) R (%) R (%) B (%) pH K5r%
EEREE Y 0.84 0.25 1.18 2.27 5.74 26.86
FR
J FARY K 0.42 0.01 0.63 1.06 6.47 50.49
YRR 2.08 2.32 2.63 7.03 6.80 2.15
Jiup s
43 1.29 1.24 1.92 4.45 7.60 33.85
W HEAM: AR, BBERE. Wl BRSEAMAR: AR K BRI AEYEPUIER E RS i A R A R AR

77 RISk BRI BHRCEERT .
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22. WA

R R AT - S AE YA HUAE (MO R B IONAL ZEBRAR b, & 2 TR RA IR R (5 S U ) TN 2
FEAAEYE UL BT . SIGAEW F 4 [ Z 8 T B R AT o FrA REG BRI RIEE T phy FEBTK 8 A
WS BRL AL BEL B BRSNS i e Al RS ERL T T BT AR A A G T B AR AE AT . P REOKR
HANNAHI99121 {485 3¢+ ER 5 tHIAIE i pH (. 0 EC M i+ E el IE 5L R R B itk )2
AW EC Al PPM 1{H .

RIS BRI 18 2T ER E 40 (R385 Design Expert Spss M) [11]JAI5KIEE “3@42 0 (E
Excel #1 SPSS 152 Hi[12]” — ST A4 J5 %R F SPSS15.0 B All Excel 14T .

3. BZRE5 4R
3.1 FEEIMIEEE KA BRIIERINBRES

311 FEHEXIEE A Y, BRI

AR MR 2): ARIG L RALRL RS bR P AR AR 3 IR R R JE RGN 1 g,
SR R B8N 0.222 Fr, AERVEIEIN 1 g, FARM T HED 0.622 . HERLEES BRI P SR 2 DK
HARR AR LRGN 1 g, FRRI 8/ 0.625 o JEBURE 5 bR IR AIBAR R AR, SERTBEE N 1 g,
PRI RN 0.234 Fro ULMIBRNLCER A LU RN AR R ROZAE O RAL SRR A . R
B BRI AR IEREAR R R FESUEIGN 19, SR T HIIN 0.234 Fro JERHE S SRR T AR
BENAEAR R IR 1 g, FRRH R 0.625 o

Table 2. Path analysis of influence of N, P, K on the number of leaves per plant (R? = 0.443)
2. REHEX BRI R ﬂl‘]E’Jﬁféﬁ#ﬁ(Rz 0.443)

Unstandardized Coefficients Standardized Coefficients

Variables t Sig.
B Std. Error Beta

(Constant) 185.721 20.270 9.162 0.000

A E it 5.712E-03 0.002 0.222 2.863 0.005
SR -51.678 6.449 -0.622 -8.013 0.000
(Constant) 192.845 18.782 10.268 0.000

i3 HE T % 6.074 2.005 0.234 3.030 0.003
e —46.345 5.740 -0.625 -8.074 0.000

(Constant) 176.460 21.954 8.038 0.000

A BLJR A 1.651 0.545 0.234 3.030 0.003
AR -40.883 5.063 -0.625 -8.074  0.000

3.1.2. EHHX LRSS

Lﬁﬁﬂ‘ﬁi@ﬁﬂ(i‘% 3): AREACRI RS B AR R G R . IERHEIEIN 19, Himi/> 0.505
cm. FEFR S w EEE R A AR E. %Dﬁﬁ?ﬁ%mﬁﬁ’é?@?fﬂ% JERHRE 5 e AR 2 A G
Fo NERHBEEIN 19, v/ 0.505 cm. BEFUHT S Rl AR R R AR E . IERMT 5 i 2 AR 7

BRFR. ERHRNGIN 19, H &> 0.505 cm.
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Table 3. Path analysis of influence of N, P, K on seedling height of blueberry (R? = 0.277)
3 MRS “UOMMEN" EESEENBERSHER=0.277)

Unstandardized Coefficients Standardized Coefficients
Variables t Sig.
B Std. Error Beta
(Constant) 77.123 6.561 11.755 0.000
£ BJRA 0.386 0.228 0.150 1.695 0.093
JERHE -11.117 1.941 -0.505 -5.729  0.000
(Constant) 79.662 5.693 13.993 0.000
1 B YR 1.030 0.608 0.150 1.695 0.093
RER}A —9.967 1.740 —0.505 —5.729 0.000
(Constant) 76.883 6.654 11.554 0.000
i A 0.280 0.165 0.150 1.695 0.093
AL -8.793 1.535 ~0.505 -5.729  0.000

3.1.3. EmEERIEEHKARIT

RS MTRIEE 4): ARG A S K 2R EE A0SR SR, IERENIN 1g, MK/ 0.603
cm. FERASHKAMBERRNRE . WA SHKCRTNEE . EREE S K S0 g e
Ao JERMEEEMN 19, MK 0.603 cm. A S KIEE KRR E . R 243 5701018
BRFR. MR 19, M 0.603 cm.

3.14. AN EEH AR

TR IAGEE 5): ARG AERIE S i v SRR E AR R, IERE N 1 g, M5k 0573
cm. FERA G EAMIBEA LR E . A SRR E . REE S 5 R0 U Eg e
Fo JERMBEEM 1g, WHFER/D 0573 cm. B S SEIEAA O RN R . SRS i v 2 A% 3 1 iE
BRFR. MR 19, MoEm 0.573 cm.

Table 4. Path analysis of the influence of N, P, K on the leaf length of blueberry (R? = 0.277)
F 4 ABEMES OHEN" HRKERMER SR =0.379)

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

(Constant) 7.429 0.578 12.859 0.000

! FA —2.844E-02 0.020 -0.116 -1.420  0.159
AERL -1.261 0.171 —0.603 —7.380 0.000
(Constant) 7.242 0.501 14.446 0.000

il I G —7.596E-02 0.054 —-0.116 —1.420 0.159
N -1.131 0.153 -0.603 -7.380  0.000

(Constant) 7.447 0.586 12.709 0.000

i e —2.064E-02 0.015 -0.116 -1.420 0.159
ek -0.997 0.135 -0.603 —7.380 0.000
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Table 5. Path analysis of influence of NPK on blade width (R? = 0.345)

= 5. AHRXAT BRI AERE S HT(R® = 0.345)

Unstandardized Coefficients

Standardized Coefficients

Variables t Sig.

B Std. Error Beta
(Constant) 3.037 0.251 12.093 0.000
& & e —1.303E-02 0.009 -0.126 -1.496 0.138
JERLE -0.507 0.074 -0.573 -6.829 0.000
(Constant) 2.951 0.218 13.542 0.000
10 BT % —3.480E-02 0.023 -0.126 -1.496  0.138
NERHBE -0.455 0.067 -0.573 —6.829 0.000
(Constant) 3.045 0.255 11.955 0.000
i Y —9.457E-03 0.006 -0.126 -1.496 0.138
ey 2Re -0.401 0.059 -0.573 -6.829 0.000

3.15. EBMHEESREATE

AR HTRWICGE 6): ARIGNERHES 2 B R EZ Ui R &R BRI 1 9, 7 Beus/b
0.335 v, HFIA S B AERR AN R . RS IR RARE . LS B RN
FURIEAE R R JERHBERE N 19, 70 hc#siz> 0.335 A~ R 5 0 BEOER R R AR . LR S )k

BRI R R IERMINE N 19, 0B EuR> 0.335 /.

Table 6. Path analysis of influence of N, P, K on branch number of blueberry (R? = 0.124)
= 6. BRI IMAVERE (R = 0.124)

Unstandardized Coefficients

Standardized Coefficients

Variables t Sig.
B Std. Error Beta

(Constant) 6.815 0.692 9.850 0.000

A e e —2.615E-02 0.024 -0.106 -1.090  0.279
JEh s -0.707 0.205 -0.335 -3.456  0.001
(Constant) 6.643 0.600 11.064  0.000

% B 1 —6.984E—02 0.064 -0.106 -1.090  0.279
RERL -0.634 0.183 -0.335 -3.456  0.001
(Constant) 6.831 0.702 9.734 0.000

H Y —1.898E-02 0.017 -0.106 -1.090 0.279
et -0.559 0.162 -0.335 -3.456 0.001

3.1.6. BB IEEHHEAOTE
AR R 7): AR ILE RS BB B S R IERESEIN 1 g, HAs o>
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4.959 . RSB AEAR RALE . B SHHECOCR AN RE . IR SR B R
FURER G R JERIBERS N 1 g, B8R 0.455 A~ B 5 ECEE R R AR . JERHR 53T
BB RIER R AR IERMINEI 1 g, A Eosi-> 0.455 4,

Table 7. Path analysis of the influence of N, P, K on the number of new shoots of blueberry (R? = 0.216)
F 7. AR EIOAERE 47 (R? = 0.216)

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

(Constant) 22.854 2.402 9.514 0.000

4 HFA —8.030E-02 0.083 -0.089 -0.964 0.338
ijuy st —-3.524 0.711 —0.455 —4.959 0.000
(Constant) 22.325 2.084 10.710 0.000

i3 E Yl -0.214 0.222 —0.089 -0.964 0.338
AR -3.159 0.637 —0.455 —-4.959  0.000

(Constant) 22.904 2.436 9.401 0.000

il ey —5.827E-02 0.060 -0.089 -0.964 0.338
e -2.787 0.562 ~0.455 —4.959  0.000

3.1.7. EBERIEERTH KR

AT R (L 8): AR AR E S K SR B C R FEIEN L g, Bk
Kzl 0.275 cm, JERFEIGIN 1 g, FrRSK R 0.439 cm. JE5RE . IR 53K S R B A IEAR KA.
JERMBEIE N 1 g, BFIAHKFRAK 0.439 ecm, HILFRBEGIN 1 g, FAKPEIC 0.275 cm. JEFRAR. AR 584
KEWEEABAC R BN 19, FrEKm> 0.275 cm. AERMRGIN 1 g, FrmgKom/b 0.439 cm.

Table 8. Path analysis of the influence of N, P, K on the new shoot length of blueberry (R? = 0.270)
= 8. RBRXHETAE KRB R 4 (R? = 0.270)

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

(Constant) 36.043 3.310 10.889 0.000

% FHFA —-0.357 0.115 —-0.275 —3.109 0.002
AERE —4.853 0.979 -0.439 —4.957 0.000
(Constant) 33.694 2.872 11.731 0.000

3 e —0.953 0.307 -0.275 -3.109 0.002
AEkL A —4.351 0.878 —0.439 —4.957 0.000
(Constant) 36.265 3.357 10.802 0.000

o Y -0.259 0.083 -0.275 -3.109 0.002
JIEAH -3.838 0.774 -0.439 —4.957 0.000
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3.1.8. BB EE =AM

RS HTRI(ER 9): ARG A S M 2R EE NEE R, IERENIN 19, M/ 6.963
mm. T AR ECR AR OC RN R . HE R S RO R R . MR SR A R AR R i
BRFR. BRI 1 g, Z2HE/D 0.585 cm. G S Z2HLER R AR . AL S 200 AR S
MHERR R, FREIIN 19, Bkl 0.585 mm.

Table 9. Diameter analysis of influence of N, P, K on stem diameter of blueberry (R? = 0.343)
F? O AMENES “OMMEN" ZEEWHERSM(R® = 0.343)

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

(Constant) 0.623 0.042 14.767 0.000

! LA 3.686E-05 0.001 0.002 0.025 0.980
N —8.694E—02 0.012 -0.585 —6.963 0.000
(Constant) 0.624 0.037 17.025 0.000

i3 B9 9.843E-05 0.004 0.002 0.025 0.980
il 2R —7.795E-02 0.011 -0.585 —6.963 0.000
(Constant) 0.623 0.043 14.559 0.000

L EE Y 2.675E-05 0.001 0.002 0.025 0.980
JE et —6.876E—02 0.010 -0.585 —6.963 0.000

3.1.9. FBHHX KA RIERNR

AR HIRYI(E 10): AR AR AN GRS 5 s R SR F il E e R . IEREEML g,
B # 8 /> 0.529%. LA 1 g, BOHFRIEA 0.344%. 5. RS BOE % R R E g
KFo RGN 19, BOEHIEIN 0.5629%. FEBTBEGNN 19, BGIGZFIGIN 0.344%. FEFTH . JLRHH 51K
R R DB R AR SN 1 g, AE B> 0.344% . LRGN 1 g, i I8 0.529%.

Table 10. Path analysis of influence of N, P, K on survival rate of blueberry (R? = 0.401)
#10. AMENES “OIHMEN" RIERFIABESH(R® = 0.401)

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

(Constant) 128.861 8.410 15.322  0.000

! LA -1.249 0.292 -0.344 -4.283  0.000
ik -16.385 2.488 -0.529 -6.587  0.000
(Constant) -0.206 0.073 -2.828  0.006

73 E Y 3.336E-02 0.008 0.344 4,283 0.000
e 0.147 0.022 0.529 6.587  0.000
(Constant) 129.638 8.530 15.198  0.000

g AR -0.906 0.212 -0.344 -4.283  0.000
ARt -12.958 1.967 -0.529 -6.587  0.000
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3.2. mBENEESE KL BRNIERNEYAS 4

321 BE. B8 REMNEEEKEZEFRMERINEYISH

BT RIA (R 11), AR E Yo HE Yoo T Yoo I8 Yoo 0 EEL Yoo BIREEL Yoo BIAH
K Yoo ZEH Yo BUEZE Yo 5EE X B Xo. S8 X AWM EZEHIHKR.

XMIRERT, 2—HET 0, B3]Y BRI INRME X: O SpRmt 8 Y, R E S R 5 S
N Xy =22.1766, Fef RIS X, = 7.2066 g, AR S ARG LA Xs = 31,1469 g. QSIS i Yo A fE e
Ul F L Xy = 21.8846 g, FeHEA BRI 5 Xo = 7.0705 g, FefE ARG AL AL X, = 30,7539 g. @K
Y f S R T X, = 20.8372 g, SRR I A X, = 5.7533 g, S FERVHIM A AL X3 = 37.2043 . @
S B8 Y 4 R FE VIR J R X, = 20.8511 g, SRR S I 7 X, = 4.4610 g, SRR SV BR I 7 AR X = 29.6067
9o @FMIEEL Ys RS AR HA X, =21.0928 g, e EEBEIG T A X, =6.3012 g, LSRRI R
X3 = 40.8120 g. @FLMUHAHEL Y HBEM R 5l X, = 21,1204 g, HAEL BT A X, = 6.2378 g, e fE:
SV SR Xs = 29.7891 g DFEIAHTAY K Y7 SR B AU F 5 Xy = 19.7165 g, B sl I 7 A X, = 4.4661
0, BRI S X = 28.0791 g. @FZM ZEH Y el Ul F s Xy = 21.5000 g, i LB I 71 A X, =
6.4848 g, el HIIm AT X5 = 30.4375 9o OFLIH B F Yo BB AU LA Xy = 20.0444 g, B fE S B
FE X,=498119, HERHIGA A X;=28.3915 g.
Table 11. Regression analysis of total nitrogen, total phosphorus and total potassium on growth and development indicators

of blueberry (Sig. f < 0.001)
=11 RE. B RENESE KA BRNIEFRAIEYI S #(Sig. f <0.001)

Kt SR
R A X S X FA X
PRI A Y, ~342.04 +60.8437X, ~13718X? 29.5226 +44.3569X, —3.0775X? 49.1623X, — 413.31-0.7892X?

EIAE ~82.160+19.6609X, —0.4494X? 35.4118 +14.4550X,, —10222X? ~105.13+15.8936X,, —0.2584X?
HK Y, ~4.0546 +12544X, - 0.0301X? 3.7819+0.7882X, —0.0685X -55735+10194X, - 0.0137X’
9 Y, -18887 +0.5463X, —0.0131X’ 3.0767-0.9484X, +0.1063X} ~2.5507 +0.4441X, —0.0075X?

SR Y -4.2320+13415X, —0.0318X’ 3.7172+0.9729X, - 0.0772X’ -5.8016+10856X, —0.0183X’

HRSEL Yo —6.5713+ 4.4244X, —0.1122X? 9.9742 +3.6516X, —0.2927X: —28.451+4.3075X, —0.0723X:

WK Yy ~6.5713+ 4.4244X, - 0.1122X? 218603+ 2.2018X, —0.2465X? ~12.164 +3.6222X, — 0.0645X?
EViiRe -0.3996 +0.1204X, —0.0028X? 0.3276+0.0856X, — 0.0066X? ~0.5413+0.0974X,, - 0.0016X?

BT Yo -37.357 -18.0360X, +0.4508X’ 0.2511-0.1056X2 +0.0106X} -59.481+14.7011X, - 0.2589X?

3.2.2. BRI, BRRIEE. FERIRX TS KEZ ERNEFRHEYI SR
BEE TR IA(FR 12), BRI A2 Yo TR Yoo WK Yoo HBE Yoo 0 FE80 Yao BIRSEL Yoo BIAH

Table 12. Regression analysis of fertilizer nitrogen, fertilizer phosphorus and fertilizer potassium on growth and develop-

ment indicators of blueberry (Sig. f < 0.001)

=12, ERIE. BERIEE. PERMEXIEEAE K& FRMEFREIEYI 53 #7(Sig. f < 0.001)

fKRE Y T
BriliRbs BBV X FERHBE Xs AL X
R A Y, 248582 -104.82X, +12.8234X" 248582 —93.977X, +10.3075X: 248,582 —82.899X, +8.0208X’
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Continued
i Y, 910611 23.865X, +3.0744X’ 248582 -93.977X, +10.3075X? 910611-18.874X, +19230X’
4 Y, 7.4366 — 2.3096X,, +0.2519X’ 7.4366 — 2.0707X, +0.2025X’ 7.4366-18266X,,0.1576X:
5 Y, 3.0767-10578X, +0.1323X? 15123+0.3422X, —0.0296X: 3.0767-0.8366X, +0.0828X’
IR Ys 5.9623-0.0200X, —0.1658X’ 5.9623 - 0.0180X, —0.0133X: 5.9623-0.0158X,, —0.1037X’
HREL Y 22.2907 —5.3609X, +0.4409X’ 22.2907 - 4.8063X, +0.3544X? 22.2907 - 4.2398X, +0.2758X:
P K Y, 33.4170-12.783X, +19032X? 334170-11461X, +15298X: 334107 —10.1100X, +11904X?
M Ye 0.6354 —0.1088X,, +0.0053X? 0.6354 - 0.0976X, +0.0042X? 0.6354-0.0861X, +0.0033X?
T Yo -8.66+23.00X, 157X’ 0.0866 +0.2062X,, —0.0126X? 108.663-18.188X,, +0.9831X?

XHFERS, &M FHET 0, B3] Y SRR FIRE X: Oz ikt 75 Y s AR AR 7+
R X, =4.0871 4,

MRV IE 7L Xs = 4.5587 g, FAEAERMTIE 5 A Xe = 5.0499 g @M i Y, S ALK 5
X, =3.8812¢g, EAEALEMEIG S s Xs = 45587 g, S AEALEMTIG I Al X = 4.9074 g @M Y,
FENERRUIM 7 A X, = 4.5844 g, B LEME IR 5 A Xs = 5.1128 g, S fENERHH G 7t 5 Xs = 5.8321 9. @5
Wi 55 Y 4 e EEAEARL UG A Xy = 3.9977 g, SARAERMBEIN S5 Xs = 5.7804 g, AR LRI T 2 Xe =
5.0519 g. ®FZMA AL Y B AERE R 5 2 X, = 0.0603 g, S AEALEMBEIG 7 Al Xs = 0.6767 g, S AENLE!
Bl 5 5 X = 0.0762 g @ FZMHT A AL Y S NERF AU 5L 5 X, = 6.0795 g, s fEAERHE I 55 Xs = 6.7809
g, FAEAREMRIG LA X = 7.6864 g DRZMIHIREE Yo ALK AU F 55 X, = 3.3583 g, f LEAERM IR 5+
M X5 =3.7459 g, s FEALEMAIG T AL Xe = 4.2465 g,

@ZEH Yo MR UG 7L 0 X, =10.2642 g, SRR IR 725 Xs = 11.6190 g, S FEAERFER I T A
Xo = 13.0455 g. @FZMIRIE R Yo I AEALENEUIM I Al Xq = 7.3248 g, S fENERM G 7 50 X5 =8.1825 9, #x
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