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Abstract

In view of the high saline-alkali content in soils in northern Ningxia, poor cherry adaptability, low
yield, and unreasonable fertilization, the two-factor two-equation D-saturated optimal design was
used, the effect of N&K fertilization on sweet cherry was researched in Ningxia Heliogreenhouse of
the scientific research development zone of Helan Horticultural Industry Park. The mathematical
function regression model of N & K fertilization amount and target yield was established, and the
optimum fertilizer amount and N & K ratio were optimized. The results showed that within the
range of experiment, the yield increased with the increase of N fertilizer amount, and then in-
creased first and then decreased with the increase of K fertilizer amount. The analysis shows that
the sweet cherry suitable nitrogen and potassium fertilization ratio is about 1.35:1, the best N, K
fertilization amount were 2.12 kg, 1.57 kg, the suitable N fertilizer fertilization range is 2.05 - 2.5
kg and the suitable K fertilizer fertilization range is 0.9 - 1.65 kg.
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fxtrRILEHMX HIELEm A ER, KMEhEELE. FERK. BEREEMEE, RAN. KCRES
KD-HARBM T, E£TERZEZIERPT KX HGRE F T ERRE, 5 TN, KEiExt4
FAFEMRYIR &M, 8N, KEEES B =BRERN Zn Z REER S GEE, RiLiE
fEE RN, KECE, DAHPAS G REBRI 2 S BEEARIREER A S . SRR ERRTEEN, F~EEN
RE e AE S o 3 hn, RS AE G AR 3G m U 2 30 H Sl in 5 R GES . SENE RN RS R A4
1.35:1, HfEN. KRR 982.12 kg, 1.57 kg, FEHEMNEHEEEX A°52.05~2.5 kg, &HKKIE
AR X [F]250.9~1.65 kg.
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1. 5|

S BE(Prunus avium L), RSCEHE, EIRFEER RO, Wit 25 a4, Wi .
W AR T I T R R A e, T E R R BT 7 /NEE . AN S RhRRs TS bk
EHARKAIIRIE L ggtlt E A, 1T AL RS B, B K JoER S R e,
FESEPRAR R IRt R Z B2 B IE B ARTE T, B B SR e R IE kAT R, HA G
AL S AT KA L X5 1 FH AR I ARG, (et B Bk d L (K™ SER SR UK . HET,
BEXE 7 R R NE 5 7 AR AT TR WARIE - A i g 2 A R Ik DA s A et [2] [2] [3]
THRER BRI 5 R Z W At 7T, IR IERR, DAYy T = HOGIR = B Ak RS & Pt
JESR HER} 2 A BRI AR

2. 5 HE
2.1. B HER S

T 2016 FAE T E AR 57 22 el 2 7 b BHIF I & X HOGHR Z= R kAT . il IR A T3 = B,
HhFRALARTE 105°53'~106°36', b4 38°26'~38°48' 2 [F], ik 1102~1122 K, JE+ T RAMEX . #=
FEPH RN 2935.5 /N, KFRARSS M EAEN 1409 TRIJE XK, HEBSIRTE 7.9°C~8.6°C 2 IA], AR &
. 36.7°C, Wi B IR B -27.7°C o KT8 T 0°C AR IR M 3753.2°C, KT 8% 5°C I v 3619.6°C,
KT 4T 10°CHIRE A 3281.6°C, KT HIZET 15°CHIANR N 2629.9°C. FEMH/KE N 177.8 mm, LH
1] 148~158 K. RIGIR =L IbEAR, HKIUER, K 66m, B 8m, B 35m, GhEE 3m, 1 462
m? J5 B AN L S TR A, AN e AR IR, AR B S R R IR TE R, i R A
FTEL BN B AT ML o 356 39 i b b3 1, 4245 0.98 g/kg, A ML 11.4 g/kg, 4% 0.44 glkg, 41 0.42 g/kg,
A4 15.6 g/kg, AL 71 g/kg, A 48 g/kg, HAHR 275 g/kg, pH8.03.

DOI: 10.12677/br.2018.72029 227 JERZIEERTI


https://doi.org/10.12677/br.2018.72029
http://creativecommons.org/licenses/by/4.0/

2.2. R

IRIEFETOH R E . ARKIER . W B0 4 LA A, BRATEE 1.5 m x 3 m, WAIZEH v
KYTHEIY . MERHERE LR 2 (N46%) B lRH (K,0 > 529%) LLIE AETE 4 il THAETIA . S Se KA. R
SR F ) R SR SR E BT 23 DR BN

2.3. FISEmE

NI E WA T E—4F 10 H ARG FnaIRaR, IR ARIITE] (3 7 A0 H 7% 18] 36 73 8 XU, 12
H R I H IR TR . #A 2 IR 5°C~22°C, MX 2 SIEE 60%~80%; fLiliRifE 8°C~20°C, #HXt =S
1B JF 50%~60%; %R E 10°C~28°C, X2 SIBE 50%~70%; FILpi I 15°C~30°C, XS
SR 50%~60%.
2.4. RIEHFZE

R K ] K2 Wk D-WAEAR &, 857 Ny K SR ER EEEA, @7 —REZHR: Y =
bO+bl*x1L+b2*x2+b12*x1*x2+bll*x1*x1l+b22*x2*x2, Hr x1. x2 4538 N. K 4idfl,
b AFENEREL, Y NEERE =&, W5 LR/ X O, ZRESR . W5 N K SRR KPS E &
RETT R4 A W2 1.
25. FEENE

RSN R — KW, TR AR & .
3. HERENH
3.1. EYVIIRBYAGEE ST A TS

PLZE 2 1 N(X1). KXW ZmbdfEh B4, rem(Y)ENRA &, S TEIAS, 75 H k= &
N K gt 2 [ f[E A 5 2 y = 515.67 + 76.98 * X1 + 32.76 * X2 — 74.93 * X1 * X2 + 41.62 * X1 * X1
—117.25* X2 * X2, HTWMRMALE TS E HESEEE HEMRSE, ARty 2o, g 1
¥ B X e SEPRill e (B Y 5 ERRAE YA ¢ RECRIGE . % 2 IS (E YAS SERRE Y BIAHKE RECN 0.99,
IEFIMG K, BRI T R Re s Bk N. K B S 2 AR, BA—E st
bR S, ] FZAR B 34T 24 TR AR I 0T

Table 1. Design of various factors coding value and fertilizer schemes for N & K
#F 1N, K ZEERRBERMES R

[A 7 gm R ( S% #% TH T Tt A B (K Gk
coding value and factors fertilizer amount

QbR
treatment N(XL) N A K(X2) 4T K A
coding value fertilizer amount coding value fertilizer amount
1 -1 0.5 -1 0.5
2 1 25 -1 0.5
3 -1 0.5 1 21
4 —0.1315 1.3685 —-0.1315 1.1948
5 1 25 0.3944 1.61552
6 0.3944 1.8944 1 21
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Table 2. N\ K Fertilization treatments and yield of N & K
#2.N. K ZERMRLER =S

BT g (B R S T M S FR e

coding value and average yield and theoretical value

oSl
treatment N(XD S K(X2) (V)RR g (YR
coding value coding value average yield of per plant theoretical value
1 -1 -1 255.36 255.43
2 1 -1 559.18 559.20
3 -1 1 470.75 470.72
4 —0.1315 —0.1315 498.67 498.64
5 1 0.3944 599.40 599.38
6 0.3944 1 438.46 438.41

3.2. N\ K BFEBH S

JE I LA R v 5 DR 3R [ U R A ) AR 0 DR /N T s ke % DR 3R A L AR A, A8 ELI R A T E T
W BH AR R 2R R i S PTUE (4] ARYE = B AR el A, [R5 FE A Ny K & B2 B E R0
YA |0l =|76.98/=76.98, |b2|=[32.76(=32.76 , |bl] > |b2] RIGUAL A B AR B KT HIAE, i
A B X 7 e PR S e DR T A A, it A T A2 e AN W A I PR o [R5 R, NG K A2 B R 0 -74.93,
ULBH Y AR AE— € BFS TR - @it X1, X2 X778 Y R—Fir i ‘2 H T 43 77 F24H: (1) 515.67 + 76.98
*x1+41.62*x1*x1=0, (2)515.67 +32.76 *x2 — 117.25* x2 * x2 = 0, f@#Ekt 7R X1 =0.621, X2
=0.338, K5It A /K P B S i it T B T A5 PR NOAE 2.12 kg, i K B 1.57 kg, N. K bk 1.35:1, 7Eit
JRE & T ] 13 A bk 7 i 561.4 g.

3.3.N\. K BFRETFHN S

A EIR P AR o, TR — R R Xi BUEA 0 KT, RIAI 152 53 4h— AR &5 SRk =
BN TFE, I & SR AR L 1

B 1R Ny KRFEZFBEEEATE B, N K FEER G TRKEE, N RS K AR &
=, N IESRAE R B KRS B 1.3 15 . BEE N IEHACAKCF b in, Hrs sk 2 BT,
R FE AR AR R P 2% o 17 KB BE & it AR AP (3 i, L= 2 228385 TR . 24 NVK & 1[-0.1315,
O1/K-F IX [AJ B, AR 15 HEAAH [F) 7= B AN, BT 437 & (X 1] 437 4 506.27 g 515.67 g, Hi& A% 9.4 g.
N, KAF[-1, 01X AR, NAEATS = &X [7]°4[480.31 g, 506.27 g], F=&EX[AZE A 25.99, K
HE BT 457 & [X 7] 9 [365.66 g, 506.27 g], ;=& XI[AJZ{A )y 140.61 g, HiMIZE[-1, —0.1315MIK/KF XA A,
N. K e 3 inA /T itmatdek ==, 1w H K B~ E 0822 me N IER 5.4 5, 2 K IEEH
BT AR & Ny KAT[0, 1KPIX B, N Kb A8 S 3 o SRk & 20 7 B
e, HorbreEhE N JE b SN, BE K AL A &5 bk .

3.4.N. K AZEEEH=MEmESHh

BN K Z A2 B Rk = s i e e 3 A B 2 i = el i B T LAR A 24 N EUE B =K sF
10, KHUE-0.1315 /K-Fi, EPEMk~&EN 637.8 g5 24 N BUEHIK/K -1 B, KT 0.5 KPR, &
PRk BN 504.84 9. BARE, M NBUEEXIE[-1, 1], KBUEEXE[-1, 0.5]21kit, Pk~ &
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Figure 1. Single factor benefit analysis of N & K on sweet cherry yield
B 1N, K xEHEsk =2 8 B RWE T
Table 3. Effects of N & K factor interaction on yield of sweet cherry
3. N K ARZEXFHENE =S AIF2M0 g\bk
JLE/YmhL{H factor/coding value X1(N)
X2(K) -1 -0.5 —0.1315 0 0.3944 0.5 1
-1 255.37 300.11 346.40 365.66 432.05 452.02 559.19
-0.5 397.15 423.16 455.65 469.98 521.59 537.61 626.04
—0.1315 464.12 476.32 498.64 509.33 550.06 563.16 637.79
0 480.31 487.59 506.27 515.67 552.50 564.57 634.27
0.3944 504.54 497.04 504.84 510.35 535.53 544.47 599.40
0.5 504.84 493.39 498.26 502.74 524.80 532.90 583.87
1 470.75 440.56 431.63 431.18 438.46 442.61 474.85

BE N. K BUES I m, F=Era8ibX 6]k 504.84 g £ 637.8 g. fEiZAEN T, No K HEX P2 &1
FE B A HEE T 24 N BUEAE X A[-1, 1], K BUEEXIAI[1, 0]AR4kisy, EHIERk = EhE N BUE N,
BE K BB TN, P EAR LX) )y 470.75 g 2 634.27 g, fEZMEN T, No K ZEX B HE A

A fEREAEH
3.5. BB 4

I Y, RAEE DR gISE 2 AR, 366 16 MBI &, LU PR & 500 g 9 H Fr™
B, dE B RN 7 MBS TR, dE 4 WRGEH, AE 95% M EEIXAIN, N. Kt
MESEAETT % 9: N2.05~2.5 kg/Pk, KO0.9~1.65 kg/tk. DUAL)E AIME BA — & MAALTEH, 7ESL PRt 12

FDUAR S IR 7 B A1 DL RIS 4
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Figure 2. Analysis of interaction effect curved surface of N&K on sweet cherry yield
& 2. Ny K xIEHEHk = 2 5932 B3 M i mE 534
Table 4. The factors frequency distribution of over target yield
4. W28 B 2R ERBERES S
X1(N X2(K
G (N) (K)
coding value A5k frequency HiiZ Yfrequency rate A5k frequency HiiZ Yfrequency rate
—1.00 0.00 0.00 1.00 14.30
-0.13 0.00 0.00 3.00 42.90
0.39 2.00 28.60 3.00 42.90
1.00 5.00 71.40 0.00 0.00
A 0.83 —-0.03

average value

FrifE iR
Standard error 0.11 0.19

95% & {5 X [
95%confidence intervals 055 10 0.49 0.43

IRAEMEAE R ko/kk
the best fertilizer amount kg/plant 205 2.50 0.90 1.65
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4, 4Eip

(1) 8 BRI, A ER It A AT A SR SRk B By, T O e I T 5 SR P
FEE N, T EMNA R SRS R P HEA S EREAE S EN 352, FUEXT A &R i
YRR R THPHE, & E RS ER B2 1.35:1, SEbrfEft i fEh BN M, TEER N ERRL
BEN, HREFSEGIEHE. REorad, SNk SE N KEILE 78 2.12 kg, 1.57 kg, &
BN AR AR X 8]y 2.05~2.5 kg, & H 1 K LR & X [ 4 0.9~1.65 kg.

(2) ARG S A FT AR N KO AT B 577 8 5 AR AR R B0t 4 A A TR SR 0, e o 8 1 169
FEEWAEIIN, RN TR TR TR E S RER . FrLL, SRR N K A E
R RRICTHLEE B, L@ N EE IE A R
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