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Effect of fertilization combinations of nitrogen, phosphorus, and potassium
on yield and quality of flowers in Chrysanthemum indicum
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2. Southwest University, Chongqing 400716, China

Abstract: Objective To study the effect model of various fertilization combinations of nitrogen (N), phosphorus (P), and potassium
(K) and its effects on the yield of flowers in Chrysanthemum indicum (FCI) and linarin content. Methods The “3414”
mis-classification orthogonal design was used in the fertilization test of three factors (N, P, and K), quadratic regression design was
adopted, and analyses on variance and the DPS were carried out by using C. indicum as material. Results ~After statistical analysis, the
optimized effect model of N, P, and K and the the relationship between the yield and quality of FCI were established. The optimum
efficiency was the treatment with N,P,K, in various fertilizations. No treatment or single treatment of N, P, or K could cause the
reduction of yield and quality. Single-factor analysis showed that the yield and linarin content were first increased and then decreased
steadily with the increase of the N, P, and K application. The two factor interaction analysis indicated that there existed an interaction
range among N, P, and K with the yield as the index. Synergistic effect was observed while the amount of N, P, and K was lower than
the range while antagonistic effect was observed while higher than the range. When taking the content of linarin as the index, the
reaction between N-K and P-K existed a range, and the trend of linarin showed the same trend as the yield. While N-P always kept
the synergistic effect. Conclusion The optimal fertilization amounts in the optimized model of FCI are 131.280—187.254 kg/hm® for
N, 113.415—170.460 kg/hm® for P, 118.335—220.845 kg/hm? for K, respectively.
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Table 1 Effects of different treatments on yield and quality of FCI (n = 3)

ST H%EAKFE N/kghm?) P/(kghm?) K/(kghm™) e /g s /g ST | %

1 NoPoKo 0 0 0 92.93140.456 14.322+0.125 0.305+0.087

2 NoPKs 0 120 180 106.132+0.129 16.84440.341 0.38540.015

3 N PK, 75 120 180 109.703£0.120 18.1924-0.671 0.502£0.082

4 N,PK, 150 0 180 100.251+1.045 16.788+0.104 0.426+0.024

5 N,P,K, 150 60 180 108.020+0.581 17.092+1.045 0.45840.012

6 NoPK, 150 120 180 111.63242.067 18.15141.361 0.547+0.028

7 NoP:K, 150 180 180 108.318 £1.402 17.10440.871 0.525+0.039

8 N,P,K, 150 120 0 101.869+0.341 14.858+0.241 0.398+0.072

9 N,P,K, 150 120 90 108.482+3.106 17.4224+0.563 0.57310.062

10 NoP,K; 150 120 240 109.709+£0.248 17.93442.031 0.426+0.074

11 N;P,K, 225 120 180 105.873+0.781 16.213+2.590 0.457+0.026

12 N,P,K, 75 60 180 104.482+0.296 15.208+0.215 0.51340.095

13 N P.K, 75 60 90 105.71141.368 16.93040.513 0.538+0.013

14 NP K 150 60 90 104.404+1.828 16.35940.762 0.503+£0.021

F2 ZEEIENMNE A E RN ER
Table 2 Configuration and test results of fertilizer response function of three factors
e L1 s R BE R
izt S0 IR NN bR B FE  RE

REFTR Y=91.468+3.860 N+4.996 P+2.838 K—0.093 N*—0.159 P2—0.062 K>*—0.171 NP—0.089 NK—0.059 PK 227057 0.9927
FFR Y=13.970-+0.250 N+0.480 P+0.870 K—0.480 NP—0.820 NK—0.042 PK—0.510 N*—1.220 P*—1.060 K> 6.776° 0.976 3
FHH ¥=0310—9.625X 10°N+0.023 P+0.032 K—0.022 NP—0.039 NK—7.250 X 10* PK—0.066 N°—0.082 P>—0.067 K> 9.130° 0.9822

"P<0.05 "P<0.01
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Table 3 Configuration and test results of fertilizer

response function of single factor
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Fig. 1 Charts of single factor in field test
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Table 4 Configuration and test results of fertilizer response function of two factors

EGEEAN TG UM, b H Y

2 ZPER

F {8 R1{H
fif Jo Y=80.466+3.337 N+3.992 P—0.137 2 N*—0.173 1 P>—0.121 9 NP 44.242" 0.997 7
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Y= 0.489+0.010 P—0.005 K—0.002 P>—0.001 K>*—0.002 PK 1.382 0.9345

P'<0.05 T <0.01
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I, I, and III are charts of interaction between two factors of fresh weight; IV, V, and VI are charts of interaction between two factors of dry weight; VII,

VIII, and IX are charts of interaction between two factors of linarin
2 B 2 ERMLEME

Fig. 2 Effect surface charts of interaction between two factors for FCI
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