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Effects of N P K fertilizer application and recommendation for
Petunia hybrida Vilm. in pot experiments
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Abstract Suitable fertilization which can build up favorable plant morphology and increase the quantity of blooming is
one of the most important factors on growth of flower. Petunia hybrida Vilm. is one of the most important potted flowers
and a parterre decorative plant in the world. Based on the® 3414" fertilizer experiment design a pol experiment in
greenhouse was conducted to study the effects of N P K fertilizers on growth ornamental quality and optimum fertilizer
rates of petunia. Data of plant height crown diameter present flowers number of total flowers and dry weigh were mea-
sured. The results show that both the nitrogen fertilization and the phosphorus fertilization play important roles on petunia
growth and development while the potassium fertilization has obvious effects at the flowering stage. Coordinated applica-
tions of nitrogen phosphorous and potassium promote petunia growth significantly and their effects on the growth of petu-
nia are in order of N> P> K. Through establishing the fertilizer efficiency model based on number of total flowers it is
showed that the recommended fertilizer amounts of N P,05 and K,O for the pot application are 0.61 g/pot 0.26 g/pot
and 0.34 g/pot each pot filled with 1.5 kg substrate . The suitable ratio of N:P,05:K;0 is 1:0.43:0.56.
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1.5 4 Petunia hybrida Vilm.
D -
" 34147 B 3 4
67 14 1 4
N 46%
11 P,05 45.5% K,0 54%
MnCly 4H,0
1.81 ¢/L. ZnSO, 7H,0 0.22 ¢/I. CuSO, 5H,0 0.08
12 g/L Hy;BO; 2.86 g/L H,MoO; 4H,0 0.09 g/L EDTA
-Fe 0.05 ¢/LL
3 50% 2
1 25%
1.5 mLL
1.1 2007 9 10
2007 10 10 16 cm
13 em 11 em
1.5 kg
4:1 4 1
pH  6.90 10.43 g/kg 2.20 2007 11 15 1
g/kg 0.75 g/kg 19.46 g/kg 8.50 2008 3 1 2
mg/kg 66.47 mg/kg
g/pot
Table 1 Experiment design and fertilization amounts
No. Treatment N P05 K0 No. Treatment N P05 K0
1 NoPoKy 0 0 0 8 N,P,K, 0.45 0.24 0
2 NoP, Ky 0 0.24 0.38 9 N,PK; 0.45 0.24 0.19
3 N K, 0.23 0.24 0.38 10 N,PK; 0.45 0.24 0.57
4 N,P,K, 0.45 0 0.38 11 N;P,K, 0.68 0.24 0.38
5 N,P,K, 0.45 0.12 0.38 12 N,P,K, 0.23 0.12 0.38
6 N, P, K, 0.45 0.24 0.38 13 N, P,K; 0.23 0.24 0.19
7 N, 3K, 0.45 0.36 0.38 14 N,P K, 0.45 0.12 0.19
1.2
15 d +1/2
15
5d Y X
2008 5 27
16
r 4

1.3
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Fig.1 Effects of the different fertilization treatments on growth index of petunia
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Fig.2 Effects of the different fertilization treatments on present flowers of petunia
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2.2
“ 34147 NP NK PK
3
K,0 0.38 g/pot
0.23 0.45 g /pot
45 33
36.2% 31.1%
0.23 0.45 g/pot
23 37¢g 40.4% 27.0% 45 51
15.8% 16.8%
> > K,0 0.38 g/pot 0.12
2 0.24 g/pot
Table 2 Effects of the different fertilization treatments on 3119 22.5% 18.1%
total number of flowers and dry weight of petunia
0.15 0.3 g /pot
Nutrient ~ Treatment Total flowers Dry weight 4
No. /pot g/ pot
N NoPK, 23+34d 3.65+0.55 d
N, P,K, 124+5 ¢ 16.67+2.38 ¢
N, P, K, 169+ 8 b 23.23+2.03 b
N; P K, 183+9 a 26.76 +2.00 a
P,0; N,PoK, 57+74d 13.54+3.10 b 169 173
NP K, 138£6 ¢ 23.85+1.23 a
N,P,K, 169+ 8 a 23.23+2.03 a 2.3
N,P;K, 153+8b 24.05£2.32 a
K,0 N, P, Ky 146+ 8 b 21.71£1.66 a
N, P, K, 173+9 a 24.57+2.33 a
N, P, K, 169+ 8 a 23.23+2.03 a Y X
N, P, Ky 163+4 a 23.33+3.23 a
Note 5% Values
followed by different letters in the same column indicate significant at 0.05
level .
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Fig.3 Analysis of the interactions among the nitrogen phosphorus and potassium fertilization
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R F N P,05 KO
0.61 0.26 0.34 g/pot N:P,05:K,0=1:0.43:0.56

3
Table 3 The fertilizer efficiency model of the number of total flowers of petunia

F R? g/pot
Model Nutrients Fertilizer response equation Fjreq.uen.cy Deterrm.natlon Optimun fertlizer
distribution coefficinent amount
N Y =23.827 + 423.979N — 459.901N? + 359.195P — 0.61
' P05 1904.002P -82. 507K — 268.364K? + 454.279NP + 168.43" 0.997" " 0.28
Three-factors
KO 25.858NK + 1029.549PK 0.41
N y= —19.759 + 359.272N — 424 . 470N* + 610.673P - 219.33* * 0.998" * 0.65
Two-factors P05 1779.463P* + 666.849NP ’ ’ 48204.09
N =16.267 + 490.970N — 447 .766N* + 114.804K — % 0.60
Y o " 144.25° " 0.997" "
KO 251.346K? + 121.492NK 14084.22
P05 y=147.155 + 428.758P — 1786.030P> —156.049K — %7 01* 0.995% * 0.20
K0 221.296K* + 1275.463PK ’ ’ 6649812.80
N y =24.062 + 525.453N — 432.494N? — 0.998" * 0.61
Single-factor P05 y=56.659 + 877.696P — 1698.438P° — 0.999" * 0.26
K0 y=146.913 + 158.092K - 233.726K> — 0.909" 0.34
Note 5% Significant at 5% level * * 1% Significant at 1% level.
3
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