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Abstract: In this paper, a 3-factor fertilization experiment with N, P and K in an incomplete orthogonal design of “3414”
was conducted to validate the optimal fertilization effect model, and the dry weight of single fruit and hesperidin content
of Citrus medica ‘Fingered’ (CM) were used as the indicators for statistical analysis. The results showed that nitrogen,
phosphorus and potassium fertilizers had effects on the dry weight of single fruit and hesperidin content in CM and
N,P,K, (40g/plant for N, 40g/plant for P and 45g/plant for K) had the best effect among the different fertilization treat-
ments, and no or less fertilization led to the decrease of quality of CM in Wanzhou to different degrees. The two-factor
interaction analysis showed that when any of the N, P and K fertilizers were at the level of 2, with the increase of the
other two factors, the single fruit dry weight and hesperidin content of CM showed a trend of increasing and then de-
creasing, indicating that any two factors interacted with each other within a certain range, and two of the N, P and K
factors had an interaction effect. The optimization results of the fertilization model indicated that the suitable fertiliza-
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tion rates of N, P and K for cultivation of CM in Wanzhou ranged from 38.78 g to 51.25 g per plant, 35.67 gto 42.35 ¢
per plant and 48.17 g to 60.37 g per plant, respectively. The results of the validation experiments under the intermediate
conditions of the optimal fertilizer application effect model showed that the dry weight yield of single fruit of CM was
8.14% higher than that of the highest group of “3414”, and the hesperidin content was 1.94% higher than that of the
highest group of “3414”. This indicates that the optimal formulation fertilization model is reasonable which has some
practical guidance for the field cultivation of C. Sarcodactylis Fructus.
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Tab. 1 Yield and quality of C. medica ‘Fingered’ of different treatments
' K- Nlg Ple Klg ' R Ti . tﬁﬁgﬁé‘i
No. Factor level Dry weight of single fruit/g Hesperidin content/%
1 NoPoKo 0 0 0 150.21£0.043 0.0306+0.024
2 NoP,K, 0 40 45 187.25+0.012" 0.0344+0.029"
3 N,P,K, 20 40 45 190.27+0.008" 0.0387+0.054"
4 N,PoK, 40 0 45 185.21+0.042" 0.0352+0.016"
5 N,P K, 40 20 45 192.40+1.028" 0.0391+0.098"
6 N,P,K, 40 40 45 202.45+0.058" 0.0412+0.027"
7 N,P:K, 40 60 45 195.47+0.029" 0.0364+0.047"
8 N,P,K, 40 40 0 181.28+0.072 0.0324+0.086
9 N,P,K, 40 40 22.5 191.34+0.041" 0.0324+0.032
10 N,P,K; 40 40 67.5 198.24+0.083" 0.0384+0.025"
11 N;P,K, 60 40 45 194.21£0.019" 0.0392+0.021°
12 NP K, 20 20 45 189.74+0.087" 0.0352+0.023"
13 N, P.K, 20 40 22.5 178.94+1.004 0.0358+0.038"
14 NoP K, 40 20 22.5 175.34+1.008 0.0346+0.076"

T RN HAMCAL I 2 = B (P<0.05),

Note: " indicates significant difference from no fertilization treatment (P<0.05).
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Tab. 2 Ternary fertilizer effect function and significance test

B cyoall]
EFr = TE R PR
fithr “ICAE RO B Saliency detection
Index Three fertilizer effect function F R
PR Y=149.4183+0.0241N+0.3684P+1.1691K—0.0024N>-0.0025P>~0.0016K* 8.0264" 0.9734
+0.0147NP-0.0064NK-0.0133PK : :
BEIF SR Y=0.0304-1.3021x10°N+0.0003P+2.0525x10 *K~1.1093x10 *N>-3.0184x 10 P>~1.5321x 15957 0.8844

10°K?-2.0031x10"°NP+5.1697x10°NK+1.5963x10”"PK

e RBAREREE (P<0.05),

Note:  indicates significant difference (P<0.05).
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Tab. 3 Univariate fertilizer effect function and
significance test

E{=2 —JC LN pF AL R1{E
Index One fertilizer effect function R value
BB E Y=157.67+2.1405N-0.0255N? 0.9997
Y =165.37+1.7797P-0.0213P> 0.9990
Y =181.28+0.5450K—0.0044K> 0.9994

¥ 354 Y=0.0317+0.0005N-5.625%10"°N? 0.9991
Y =0.0301+0.0006P—8.625x10°P? 0.9993
Y =0.0324-4.4440x10°K+1.9753x10°K*  0.9992
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Fig. 1 Changes of dry weight and hesperidin content of
single fruit under the influence of single factor
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Tab. 4 Binary fertilizer effect function and significance test

Fe ki — ST R B BRI Saliency detection
Index Two fertilizer effect function [= R

Ry Y=165.5815+1.1880N+0.3802P—0.018 1N*~0.0089P*+0.0089NP 1.5772 0.9421

Y =124.9865+2.1623N+1.2071K—0.01938N>-0.0070K>+0.0114NK 6.2839™ 0.9845

Y =109.7165+2.3746P+1.7164K-0.0151P*-0.0070K*~0.0241PK 7.9389" 0.9876
¥ Rz i Y =0.01679+0.0006N+0.0006P-3.7125x 10 °N*~5.4375x 10 °P>~7.325x 10 °NP 4.6408 0.9791

Y =0.03324-0.0001N+0.0002K—2.0250x107°N>~1.3827x107°K*~4.8812x107"NK 0.4821 0.8407

Y =0.02524+0.0002P+0.0004K~9.7500x 10 "P>~1.3827x 10 *K*+4.0437x 10 ‘PK 0.4685 0.8371

I TFEARERMEBH (P<0.01),
Note: ™ indicates extremely significant difference (P<0.01).
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Hesperidin content/%

BRTE
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B2 EBHGFEARTENMERTREMEREENN=%E

Fig. 2 Three dimensional interaction effect of fertilizer on dry weight and hesperidin content of bergamot fruit



172 o AE A F AR

%44

ER IR RL, SR, A T-FR R T E A
BT R LE, FRRTEME RIS
R KENCE IS E, BEA LR
WEARBAR, PR — AN SR FH SR A T B R T R
AT B i i KAB R 7 Bk AR B Ay, i 2 ) FH A
WAAHTIT LT ik . % TR T
MRS 341477806, G 4'=64 TE,
Hodr MRl T SR ORI R A A R AR N
BRI, SR A R S 080 P A 4
s AL, X A RS o B A TR
Br, S5RERBFRRETER 181.25 g I LT

ZA4 3641, T S EAE 0.0351%L) 1
A 324, A BT RRTEAGTF B E TS
TSR, TR T I R R R T
P T, EEEAROTE 28 1, IEEHA L 465
HUE S B ILER 5.

M 5 A, HFMEAKHIKE N PL K
JIE ) B A it B £ 0591l 38.78~51.25. 35.67~42.35 .
48.17~60.37 g/fk. AT UL, N, P, K At H H )
FEAERE AN AR, T AR 5 1 3 A SR AL ) 38 24
B, ARk BT R T E AR T AR
() e KAk o

®5 FEERENMESTRALATR

Tab. 5 Frequency analysis and optimization scheme of yield and quality

N P K
PR K S — - : — -
Factor level wE iR i WAEL iR
Number of times Frequency/% Number of times Frequency/% Number of times Frequency/%

0 4 14.29 3.57 3 10.71

1 7 25.00 28.57 9 32.14

2 8 28.57 39.29 11 39.29

3 9 32.14 28.57 5 17.86

&it 28 100.00 100.00 24 100.00

P ifi 0.34 1.28 1.48
IETESE A 46.51 39.01 55.25

95% {7 IX.[H] 38.78 51.25 4235 48.12 60.37
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N e N N N . I o028y
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DL« » e 2 % . : A
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Fig. 3 Comparison of dry weight of single fruit in
optimal fertilization model

A[F]4H 5 Different groups
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Fig. 4 Comparison of hesperidin content in optimal
fertilization models
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