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Abstract

The uniform design was used to optimize the amount of nitrogen, phosphorus and potassium fer-
tilization in Loquat seedling stage. A mathematical regression model of chlorophyll content in-
crement in seedlings stage of Loquat was established: y = 62.1 - x1*3.68 - x2*1.86 — x3*3 +
x2*¥X3*0.15 + X1*X1*0.12 + X3*X3*0.05. The single factor and factor interaction effects of nitrogen,
phosphorus and potassium were determined. Through frequency analysis, the suitable range of
optimized fertilization in Loquat seedling stage was urea 3~5.52 g, superphosphate 3~13.37 g, po-
tassium sulfate 3~6.23 g. The optimum ratio of N, P and K is 1:0.26~0.63:1.13~1.23.
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1. 51§

B o1t R A B 2 R R 2 KRB B I I 77, AT BRIk, 58 U 2R R RHIT R R AN
B b I FEANIE e, Fe R m R B O] ASE T KA 3G A2 s 0P oG & 1.
AR, BB IREC) N T Tk BR2GAK, BRI AL T3 T K R R AR > o AR 2]
BOHEX AL IR JC R N Py KO Kt H EE e AT v 0ty 4 3k & B I B i R kAT 1 4)
DK, AL RS AR R, DUTIDREAE i R 2 S B R AR K 5 5% .

2. HREH*®
2.1. RIEHH R

WIS LA — AR A RN AR — B SE AR B oA, T 2018 AE7ESE 22 [l 207 Ml [ i3 H o
HENHAT . WG IER LUR RN 46%) DL BRR (P05 12%) FREREN(K,0 > 52%) A, 56 H 1A
TR, WSRO E RN 4tk 0.88 g/kg, AN 7.4 glkg, A 044 g/kg, W 0.36 gkg, 4
12.6 g/kg, WA 62 g/kg, HAE 43 glkg, HRHH 186 g/kg, pH 8-

2.2. R

WG RIERA U R, AR UL (13, H5EIHREZE D =0.1442, K55 ZWE 1 fir.
T I AR B T I B P RS A RS R S R R RR, IR R e AV EL A i A IR R (3~23 ).
RS (3~15 @)« MRFREF(3~30 g). HAEIRIGI 2018 £E 2 AWM ITHEE 2018 4E 6 A4k, & H itk —
W, H JRER GBS TR P ATHEM, TARFI/KEN 1L, I BERRES HUiE 5 AR AR R R L5 8l
ANt Ed. WG E RN, FENLXYL, S RGas 3 kER, LUtERE T EH SR S EHET N
RAR B (Y)IEAT S b o I 3 S8 TR U 2 2 A SPADS20 HEATINE, AHSGIRISHds 7 b ik 72
K H Office (Excel). SPSS20.0, %K Origin9 S #1247 .
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Table 1. Results of N, P, K fertilization rate at seedling stage of Loquat and optimal uniform design scheme

=1 RSN, Py K RERUHSRITHRRER

Lhsit XDIRF/g (X2)Id R 5 /g (X3) WL /g AR R EAE(Y)
Treatments Urea Calcium superphosphate Potassium sulfate Chlorophyll increment
1 3 11 25.5 6.9
2 4.7 6 18.75 12.2
3 6.3 15 12 12.2
4 8 10 5.25 18.2
5 9.7 5 30 59
6 11.3 14 23.25 134
7 13 9 16.5 6.9
8 14.7 4 9.75 5.6
9 16.3 13 3 4.5
10 18 8 27.75 5.8
11 19.7 3 21 -2.9
12 21.3 12 14.25 9.5
13 23 7 7.5 16.5

3. ERE S
3.1. EFEREBEI SRS

EFF e 1 AR EE S5 R T 2 WP BT, fEEEE a = 0.05 AT N H AR SZ A B 4R
CEMEHY SEEEMEEMFEIAFIEANY = 62.1 — X1*3.68 — X2%1.86 — X3*3 + X2*X3*0.15 +
X1*¥X1%0.12 + X3*¥X3%0.05, £J7 20 Hral k€@ 2E R? = 0.88, [HIH5 ML) FAE = 6.39, IFE p

=0.03 < 0.05 BFE/KVPRRTIEMELELF, BWRMHH SR SEMEE Y SRRRZAKRR, o
LT IR B2 1T o

3.2. BERMN S
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Figure 1. Single factor effect analysis of chlorophyll and fertilization amount in lo-
quat seedling stage
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F “BE4eik” W3R -RERHESHSRME Y ZRIMKRTRE, HEORTN 8 % 5 =

IE[2]0 & BRI TR T : (N)Y 1 =62.1 — X1*3.68 + X1*¥X1*0.12, X1 € [3, 23] g: (P)Y2 = 62.1 — X2*1.86,
X2 € [3,15] g; (K)Y3=62.1 — X3*3 + X3*X3%0.05, X3 € [3,30]g. HE | iJLLBEH, N RKIEMICEM
ERIRVEREA, it E X1 E[3, 15.3] g JaR P, kg & 5 g B AR A b it AT &0 D PR A
BN 153 g, MERGEMEIAR/ME, HiILE X1 € [15.3, 23] g WG AR, 4SSN b
REEIG NG, SAACKRE, N R ER NRE, AR SR S eI E R KE. P Rt REE
TR b PR PRl P - 2 4 P 70 L ) e A 2 ) 289 i S B B R P R s . K Fi R AR
SO0 b PRGN AR R I B R R A = 3T R R, (S K R E > 21 g B, RS
R AR A KPR T R 2% .
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Figure 2. N, P interaction analysis
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Figure 3. N, K interaction analysis
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Figure 4. P, K interaction analysis

4.P. K E{ERR 54

TESE PR A FE b, AR AR B DR 2R A0 A A A e 8 v A 1) S It it A 3SR, 17 5% TR A L2 TR )
HAERAN AR RO R E (R s DB . FEAR MA@ B4 2 v o] LATS 2 &AM AE R R 2
V) 7 Jti A PR B Y A8 LRGN T RE, i e Y1Y2 =62.1 — X1#3.68 — X2*1.86 + X1*¥X1*0.12, Y1Y3
=62.1 — X1#3.68 — X3*3 + X1*X1*0.12 + X3*X3*0.05, Y2Y3 =62.1 — X2*¥1.86 — X3*3 + X2*X3*0.15 +
X3*X3*0.05. HE 2 vLIEH, N PZHMEHT, NN 1533 g, P g KitftE FR 15 g i, nf
SRR EBRAE 5.99; U N, PENER/NBILE TR 3 g, MRS EMEERSE 46.56. H
3ABAEH, NV KZHMEHT, N K 1533 gif, K ARKBIEE LR 30 g i, HaRdEl &R
B/ME-11.11, B Ny K A8 B RR IEBN AMNEAFAE— & FI RN HIE 4 FTRAEH, 2 NL P33R/
JEE TR 3 g i, MRS EMEIAREE 43.59. P K ZHAEA T, 24 P K %90t I0 &5 R ME _E IR,
Map R S B EIA R KA 56.7, (HiZ(ES P K NHIEE&/ME NI 3 g i, FHEgE S B E 49.32 (UM
72738, M P NIRRT IRA/ME 3 g B, KONHARE 25.5 g i), ME4RE & Rl sk i ME 24.

3.4. REMRMEMRK

K FARE 3 A 5 AR 6 A R R AT A A FE o AR FERER 5 R I R &R 5 AP H0A] 4 R 506
137 =2197 MR AAFHA S, UHSRSEME > 12 W38, S85FEHEAT I EEH SRS E
W > 12 AT S IHAE 986 4, FEAHE AU :

Table 2. Chlorophyll increment > 12 of frequency distribution and optimization of loquat seedlings

2. AR EEE > 12 B SR

R X1 0R%) X2 (i ) X3 (R4
Factors Urea Calcium superphosphate Potassium sulfate
s abER B Y% A3 B Y% A3 ke LIEST)
Numbers  Treatments Treatments Frequencies Treatments Treatments Frequencies Treatments Treatments Frequencies
1 3 169 17.1 3 59 6 3 129 13.1
2 4.7 159 16.1 4 58 59 5.25 110 11.2
3 6.3 140 14.2 5 60 6.1 7.5 81 8.2
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Continued
4 8 85 8.6 6 61 6.2 9.75 58 5.9
5 9.7 57 5.8 7 65 6.6 12 39 4
6 11.3 41 42 8 70 7.1 14.25 40 4.1
7 13 35 3.5 9 77 7.8 16.5 42 43
8 14.7 34 34 10 81 8.2 18.75 47 4.8
9 16.3 34 34 11 85 8.6 21 60 6.1
10 18 37 3.8 12 89 9 23.25 77 7.8
11 19.7 46 4.7 13 91 9.2 25.5 89 9
12 21.3 58 5.9 14 94 9.5 27.75 102 10.3
13 23 91 9.2 15 96 9.7 30 112 114
S X Tl
Mean value of 4.56 12.6 491
concentration area
S X AR R
Standard error of 0.96 0.77 1.32
concentration area
£HX 5% EE
[X [A]
Concentration 4.56 £0.96 12.6 £0.77 491 £1.32
95% confidence
interval
4700 £ R
B fR18 5 ; ;

Model optimum

A Lt AT X (7]
Reasonable 3~5.52 3~13.37 3~6.23
fertilize interval

afi e LAl
Pure elements 1 0.26~0.46 1.13~1.28

proportion

2 PG EEE TR, JRER AR A R TP ERT =N b2, JEHHIR 468 1k, B
BN 47.4%, HEAREIBCTIIE A 4.56 go ITBEERES 55 A0 FEATEL 4347 A (A 30 H s 1 3, 00K o i A
RGN, X5 e R S B AB R LRI ENE —E KR EFTH L
HAR > 8%LL L 1) RFUIEL 536 Ik, RBUNEN 54.2%, MEALEIBCFEMEN 12.6 go BRERER % A2
BREL AT PR, SEH A TR AR X A0 S AR X, LI AE X b 3 3= FEAE P TE | 3 AN b,
LI 320 ¥k, BRARIEA 32.5%, HALEINBCFEME R 4.91 g, miltiiE X AL B = Z AR 7 5 1 2 AL B,
LI 214 R, RBUIEA 21.7%, sitfEX B /Aol BAEE 2 PR, HATIEARRS A H R
Feo G AARSEERSE G AT, KAt A DX A A et R B B e A X A A e A B, o PR R B 1 e
JEHERN 3~5.52 g 2 18], I EERRESIE B AL R VG RN 3~13.37 ¢ 208, AAEEEK, XA ST IANE
FRAEKXT BT R IR AU — B R R, FLARE FH L 7E SR it P A I 75 AR 4 i R SR it FH A 2
A& PR, BRR AR IE B AR RGN 3~6.23 g Z .

DOI: 10.12677/hjas.2021.1111132 989 b k=


https://doi.org/10.12677/hjas.2021.1111132

WG &

4. 4Eip

) B AR Ak BE 05 AR U %o i AE B3 AT 52 Ak A W3] [4] [5], @I S [l A B AL v 434y
HHBRL DRI 3R R IRV R AV (A8 ELARSE, 3 3 AT o A vl e HR O B R AR R L. AN i, B & on R AE
T G B AR b PRV R AT A, B DR 3R AR 3 B AT 1 A 4 2R (it A G A A
R, A EAEAAE B IE R S, SR S R ERIUAM BEIE SRR Ae
Jiti FH B U S I B AR A, (EAR IS & BRI ROR o %2 . N P 5 N, K BARER A & T~ R 4ab
RO RS, 1 Py K EAEMERA & BT BRP SR, HBLZF IR T i 55k 2 58U
HEA R, BREREEA R T DIRN T T8I S AT 45 6 S e it A . FH 5 246 0 e HE AT 1 3010
Tt B = o R ) A B FH B 40 AN R K 3~5.52 g, i IRES 3~13.37 g, FRIRHH 3~6.23 g, FIn&K[AIMIE
LB N:P:K 9 1:0.26~0.63:1.13~1.23, 7E 5L Frjit I F2 o B 1% 2 B LA 3EAT 5 2R AEREFH & 10 0 -

SE K

[11 HFEEX, Bus. eS8 M H DPS BB F R4 M), dbat: Bl A, 2002.
[2] XIER, FRME, K, % ETHEE DR med il B E IR 7). Jbaimolk K244, 2015, 37(1):

70-77.
[3] JEvE, Z=5H, FiK, % ETYWARTTRE. B e SRZE 8. hES®RE, 2011, 15Q2):
108-111.
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