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Effects of N, P and K ratio on the growth and development

of cut chrysanthemum ‘Jinba’
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(1. College of Horticulture, Nanjing Agricultural University, Nanjing 210095, Jiangsu, China; 2. Shanghai
Flower Port Ltd., Shanghai 201303, China)

Abstract: To determine the effects of N, P, K nutrients on the growth and development of cut chrysanthe-
mum ‘Jinba’ (Dendramthema x grandiflorum ‘Jinba’ ) and obtain the optimum formula, experiment with
orthogonal experimental design with three factors including N, P, K nutrients at three levels was conduct-
ed. The results indicated that under the condition of this experiment, N was the most important factor influ-
encing the growth and development, and stem diameter, leaves area, flower diameter, length of petal,
growth days of flower bud break, plant weight and length of root among three levels was significant (P
0.05). The effects of P on stem diameter, length of flower neck and growth days of flower bud broke was
significant. The effects of K on length of flower neck, growth days of flower bud broke, leaves fresh mass
and stem fresh mass was significant. The optimum fertilization level of N, P, K was N:P:K=143:2.0:
8.0 during vegetative growth stage and N : P : K = 7.1 : 4.0 : 12.0 during reproduction stage. [Ch, 4 tab.
18 ref. ]

Key words: horticulture; cut chrysanthemum; growth and development; N, P and K ratio

Dendranthema x grandiflorum
30% o

: 2007-12-03; : 2008-05-12
(DA2007111); (BE2007305) 5
[Sx(2005)072;Sx(2006)124 ]
, s o E-mail: happybaby0902@163.com,

, , o E-mail: fangwm@njau.edu.cn



25 6 . ‘ ’ 693
(-2
,O ’, [3-7] ’
=2:2:1 [(8-91 O
; ‘ ' , (N) (P) (K)
1
1.1 1 Lo(3%)
‘ ' . 20 ¢m Table 1 The factors and levels of Ly(3*) orthogonal
x 20 em , -2 experiment design
2:1 , pH6.5, 1.0( [ony | /(mg-1)
1.2 N p K
3 , Lo(3%) ( 1 100(N1) 31(P1) 156(K1)
D, 9 , 3 , 3, 8l 2 200(N2) 62(P2) 312(K2)
° ° 3 300(N3) 124(P3) 468(K3)
1.3
, NH,NO;, KH,PO,, K,SO,, KNO;,
NaNO; , , Ca* 168 mg-L™7', Mg 48
mg-17, 100 ; . NaFe-EDTA 30 mg-L™", H;BO; 2.86
mg-17, MnSO,-4H,0 2.13 mg-1", ZnS04-7H,0 0.22 g+, CuSO4+SH,0 0.08 mg-1", (NH,)gMon-4H,0
0.02 mg-17, 1 000 . pH 6.8,
1.4
2006 3 23 2006 7 30 GLP(622)
o , 3d 1, 250 mL, ,
, CR-10X o
( )\ ( ), 730 (
23 ), ( 5 cm )N ( 20 ).
. ( SN , .
2
2, 3, 4,
2.1 ‘ ’
24 , <
o , , 1, 2 3
) s 1 3 ,
- , 3. 2 1 ,
2.2 ‘ ’
2~4 , , ,
; , 3 I, ,



694 2008 12
2
Table 2 Average values of various trials with different treatments
cm /mm fem? /em /em /em /d /d /g
N, P, K, 112.2 7.1 62.2 5122.6 2.6 3.0 23 60.0 88.9 52.4
N, P, K, 114.5 7.1 63.2 54238 23 34 24 60.3 89.5 56.2
N, P; K, 116.3 7.2 63.2 5 496.0 2.6 49 32 60.0 85.4 55.8
N, Py K, 120.3 7.1 64.0 57827 2.4 3.1 23 60.0 90.6 601.0
N, P, K, 114.5 7.1 62.5 6 086.3 2.7 4.1 23 60.3 89.0 61.9
N, P; K; 116.8 7.3 62.5 5574.6 3.0 3.1 2.0 60.0 90.3 51.0
N; Py K 112.5 6.8 62.7 6 038.4 23 2.1 1.5 60.3 91.2 61.4
N; P, K, 115.0 6.9 61.7 5 856.9 2.7 22 1.4 60.3 91.8 59.4
N; P; K, 114.7 7.1 61.5 5859.3 2.7 2.8 1.6 60.3 90.9 62.7
/g lg /g e /g lg lg lg /g fem
N, P, K, 40.9 6.0 99.3 37.8 9.7 12.7 1.01 233 8.1 26.5
N, P, K, 41.3 6.5 103.9 34.4 9.4 13.0 1.03 234 7.8 27.1
N, P; K, 41.1 8.5 105.4 327 9.7 12.0 1.21 23.0 7.0 30.0
N, Py K, 442 6.2 111.3 30.5 10.4 12.2 0.90 235 6.3 27.0
N, P, K, 40.8 7.3 109.9 322 9.0 12.3 0.98 223 6.3 25.8
N, P; K 40.1 5.3 96.4 31.0 9.0 12.1 0.86 22.0 6.5 25.1
N; Py K 36.5 3.7 101.6 27.3 9.3 11.1 0.64 21.0 5.5 233
N; P, K, 38.7 4.7 102.7 34.0 10.5 10.3 0.77 21.6 6.1 24.0
N; P; K, 40.9 49 108.4 29.6 9.5 11.9 0.78 222 5.7 21.0
o
s s s o \
s ’ P ’
; L 2 3 , °
3
Table 3 Variance analysis of results with different N, P, K levels
N p K N p K N p K N p K N p K
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
F 1.97 1 1 1 1 1 6.83%% 346%* 1.08 4.22% 1 144 1.05 265 285
N p K N P K N P K N P K N P K
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
F 3.87% 1.84 151 534* 1 1 1.63  1.63 1 50.03%* 9.88** 18.80%* 5.10% 1 5.17*
N p K N p K N P K N P K N P K
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
F 3.58* 1 282 447 1 1 1 1 345 299 1 1.70 1 1 1
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N K N P K N K N P K N K
2 2 2 2 2 2 2 2 2 2 2 2
F 4.73% 1 1.02  4.67* 1 1 3.75% 1.26  10.88%* 1 135  6.41** 1 1
: Fos(2, 26) =337, Fou(2, 26) =5.53, *0.05 *##0.01 o
4 ( LSD )
Table 4 Multiple comparison of results with different N, P, K levels (LSD test)
/em /mm /m? /em /em /em /d /d /g
1143 a 7.1a 62.8 a 53475 b 25a 38a 26a 60.1 a 879 ¢ 548 b
N 1172 a 72 a 63.0 a 58145 a 2.7 a 3.4 ab 2.2 ab 60.1 a 90.0 b 58.0 ab
114.1 a 69 b 61.9 a 59182 a 2.6 a 25hb 1.6b 60.3 a 913 a 61.2 a
115.0 a 7.0b 62.9 a 56479 a 24D 2.7 a 20a 60.1 a 90.2 a 583 a
p 1147 a 7.1 ab 62.4 a 5789.0 a 2.6 ab 34a 22a 60.3 a 90.1 a 59.1 a
1159 a 72 a 62.4 a 56433 a 2.7 a 3.6a 23 a 60.1 a 889 b 56.5 a
114.7 a 7.1a 62.1 a 56789 a 28a 29 a 20a 60.1 a 90.3 a 543 b
K 1165 a 7.1a 629 a 56894 a 24 b 3.1a 2.1a 60.2 a 90.3 a 599 a
1144 a 7.0 a 62.8 a 57119 a 2.5 ab 37a 23 a 60.2 a 88.5h 59.7 a
/s /g /s /g /s /g /s /g /s o
41.1 ab 7.0 a 1029 a 350a 9.6 a 12.6 a 1.08 a 232 a 7.6 a 279 a
N 41.7 a 6.2 a 1059 a 31.2 ab 9.5 a 122 a 0.92 ab 22.6 ab 6.4 b 26.0 a
38.7b 44 b 104.2 a 303 b 9.8 a 11.1b 0.73 b 21.6 b 58b 228 b
40.5 a 53a 104.1 a 31.8 a 9.8 a 120 a 0.85 a 226 a 6.7 a 256 a
p 403 a 6.1 a 105.5 a 335a 9.7 a 119 a 0.93 a 225 a 6.7 a 257 a
40.7 a 6.2 a 1034 a 3l.1a 94 a 12.0 a 095 a 224 a 6.4 a 254 a
39.9 ab 53a 99.5 b 343 a 9.7 a 11.7 a 0.88 a 223 a 6.9 a 250a
K 42.1 a 58a 1079 a 315a 98 a 124 a 0.90 a 230 a 6.6 a 252 a
395b 6.5 a 105.6 ab  30.7 a 93 a 11.8 a 0.95 a 22.1a 6.2 a 26.4 a
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