75:1-10 (2002)

N-P,0s-K 0
150-150-150 kg/ha 20 t/ha N-P,0s-K,0O  150-150-150
kg/ha 10 t/ha

20 t/ha N-P,0s-K,0O  150-150-150 kg/ha

7 1 9 6 2 4 1 6 6 2 517 6 2
75 150 kg/ha
518 mg/kg
189 mg/kg 75 kg/ha (N1P101)
183 mg/kg
(Gypsophila paniculate L.) (Caryophylaceae) “)
(2,5)
) (19)
(10,19)
(1,8,13,16) (9,19)

(3.6)

0539



(2.5

(2,5,17)

( 300 m) ( 1,500

m)

4~5 0.75 mx0.45 m

«C )
9 m? ( ) ( )
C ) )
( ) 30 20 30 20%
pH 497 EC 0.35 dS/m 46.0
o/kg 518 mg/kg 198 1603 343 mg/kg ( )
pH 512 EC 0.76dS/m 35.2 g/kg
189 mg/kg 514 2187 298 mg/kg( ) pH
6.71 EC 3.15dS/m 661 g/kg 1.89% 0.87% 2.27%
2.79% 0.77%
(0~20 cm)
pH (EC)

2 mm (12,14,15) 1

1 (VIW) pH EC Walkley-Black
M (pH 7.0) 1 10
Bray No.1
70 ( ) (7.12,14,15)
420 nm
(mg/plant)=

(%)% (9/plant)



Table 1. Treatments of experiment in this study

Chemical fertilizers

Treatment Organic fertilizer
N-P,0s-K,0O
kg/ha t/ha

NOP201 0-150-150 10

N1P201 150-150-150 10

N2P201 300-150-150 10

N1P101 150-75-150 10

N1P202 150-150-150 20

N1P200 150-150-150 0
Table 2. Chemical properties of soil before experiment
L ocation pH EC(1:1) oM Bray-1P  Exch.K Exch.Ca Exch. Mg

11 dS/m a/kg mg/kg
Puli 4,97 0.35 46.0 518 198 1603 343
Jenai 5.12 0.76 35.2 189 514 2187 298
4~5 6~7
(bunch)
300 kg/ha (N2P201) 79.2%
N1P202
N1P202 2.B0nch/ m N1P201 2.65 bunch/m? NOP201
1.71 bunch/m? N1P202 4.81 bunch/m? N2P201

4.48 bunch/m?> N1P201

(10,13)

20 t/ha

(150 kg/ha)

4.28 bunch/m?
N-P,0s-K,O 150-150-150 kg/ha N1P202

NOP201 3.28 bunch/m?

(crop yield goals)

(9.11)

(150 kg/ha)

(300 kg/ha)



(75 kg/ha)
(150 kg/ha) (N-P,05-K,0
150-150-150 kg/ha) 10t/ha N1P201
20 t/ha N1P202 10 t/ha

N-P,0s-K,0 150-150-150 kg/ha

Table 3. The survival rate, flower quality, and yield of flower stalk at harvest stage of Gypsophila

paniculata L.
Location Treatment' Survival rate of plant Length of flower stalk Yield of flower stalk Index
% cm bunch/m? %

NOP201 87.54 76.9a 1.71c 100

N1P201 87.5a 82.5a 2.65ab 155

Bul N2P201 79.2a 79.5a 2.27b 133
N1P101 87.6a 80.6a 1.98bc 116

N1P202 89.9a 83.1a 2.80a 164

N1P200 88.8a 77.9a 2.31b 135

NOP201 91.7a 101a 3.28c 100

N1P201 90.4a 104a 4.28ab 130

o N2P201 90.7a 102a 4.48ab 137
N1P101 92.0a 101a 3.93b 120

N1P202 92.8a 105a 4.8la 147

N1P200 87.5a 102a 3.74bc 114

! SeeTable 1.

2Means marked with the same letter in the same column are not significantly different at 5% by Duncan’s multiple
range test.

(10,13)

( )
(NOP201) (N1P200)

20 t/ha N-P,0s-K,0 150-150-150 kg/ha  N1P202
150 kg/ha 300 kg/ha



(NOP201) 21.7
o/plant (N1P200) 26.9 g/plant
(NOP201) 40.7 gl/plant
(NOP201) (N1P200)

10 t/ha  N-P,05-K,0 150-150-150 kg/ha
(N1P201)
719 6 2

Table 4. The dry weight and amount of nutrients of the shoot at harvest stage of Gypsophila paniculata L.

Location  Treatment"  Dry wt. N P K Ca Mg
o/plant mg/kg
NOP201 21.7b° 384c 56¢c 616b 405¢ 174b
N1P201 35.1a 768a 98ab 961a 656a 256ab
Buli N2P201 35.4a 796ab 92ab 920a 651a 282a
N1P101 32.8a 689ab 82b 905a 638a 242ab
N1P202 37.9a 796a 109a 98l1a 706a 279
N1P200 26.9b 500bc 70bc 761ab 510b 183b
NOP201 40.7b 623c 108b 1142b 734b 269b
N1P201 49.3ab 824ab 131ab 1361ab 884ab 329ab
Jenci N2P201 53.7a 885ab 153a 1513a 943ab 368a
N1P101 48.8ab 772b 122ab 1355ab 858ab 305ab
N1P202 56.3a 931a 156a 1572a 1046a 377a
N1P200 46.5ab 738bc 123ab 1220b 824ab 306ab
! See Table 1.

2Means marked with the same letter in the same column are not significantly different at 5% by Duncan’s multiple
range test.

C )

(NOP201) 8.1 g/plant 20.7
o/plant (N1P200) 150 kg/ha 300 kg/ha
300 kg/ha (N2P201) (NOP201)
20 t/ha

N-P,0s-K,O 150-150-150 kg/ha  (N1P202) (NOP201)



20 t/ha N-P,0s-K,O 150-150-150 kglha  (N1P202)
(N1P200)
20 t/ha N-P,0s-K,0O 150-150-150 kglha  (N1P202)
(NOP201) (N1P200)
300 kglha  (N2P201) (NOP201)
(N1P200) 10 t/ha
N-P,0s-K,O 150-150-150 kg/ha N1P201
4 16 6 2

Table 5. The dry weight and amount of nutrients of the root at harvest stage of Gypsophila paniculata L.

Location  Treatment Dry wt. N P K Ca Mg
o/plant mg/kg
NOP201 8.10° 69c 17.8b 149a 124a 44.5a
N1P201 9.6a 107ab 22.9ab 180a 144a 50.6a
Pl N2P201 9.8a 130a 21.5ab 184a 146a 50.8a
N1P101 9.1ab 101ab 18.1b 170a 133a 47.2a
N1P202 10.0a 112ab 27.1a 184a 153a 58.1a
N1P200 8.8ab 91bc 20.2ab 145a 129a 46.6a
NOP201 20.7b 136¢ 46.3b 262bc 288b 100.0b
N1P201 23.8ab 191b 56.7ab 283b 321ab 119.0ab
Jenai N2P201 26.4ab 228ab 60.3ab 343ab 357ab 140.0a
N1P101 24.5ab 198b 52.2ab 305ab 335ab 122.0ab
N1P202 28.1a 246a 66.6a 371a 38la 129.0ab
N1P200 22.4ab 169bc 49.0b 227c 289b 99.0b
! See Table 1.

2Means marked with the same letter in the same column are not significantly different at 5% by Duncan’s multiple
range test.

C )

20 t/ha
N-P,0s-K,O 150-150-150 kg/ha (N1P202) 300 kg/ha (N2P201)
(NOP201)
20 t/ha N-P,0Os-K,O 150-150-150 kg/ha
(N1P202) (NOP201)
20 t/ha N-P,0s-K,0
150-150-150 kg/ha (N1P202) 150 kg/ha (N1P201) 300 kg/ha

(N2P201) (NOP201)
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20 t/ha N-P,0s-K,0 150-150-150 kg/ha  (N1P202) 150
kg/ha  (N1P201) (NOP201) (N1P200)
10 ttha  N-P,05-K,0
150-150-150 kg/ha N1P201
51 7 6 2

Table 6. The dry weight and amount of nutrients of the flower at harvest stage of Gypsophila paniculata

L.
Location  Treatment! Dry wt. N P K Ca Mg
o/plant mg/plant

NOP201 3.50b° 61.3b 11.9a 79 64.4b 28.0b
N1P201 4.21ab 79.6ab 14.7a 94ab 80.4ab 33.3ab
Buli N2P201 4.39% 84.7a 15.4a 99ab 81.7ab 31.6ab
N1P101 4.07ab 74.1ab 13.0a 93ab 77.7ab 32.6ab

N1P202 4.59a 89.5a 15.2a 108a 93.2a 38.1a

N1P200 3.97ab 72.3ab 14.3a 91ab 74.2ab 27.8b

NOP201 6.55b 90.0b 29.5b 136b 112.0b 40.8b

N1P201 8.65a 128.0a 39.8a 184a 153.0a 55.8a

Joni N2P201 8.71a 130.0a 39.3a 182a 143.0ab 53.3a
N1P101 6.96b 99.0ab 29.3b 146ab 117.0b 44.8ab

N1P202 8.92a 136.0a 41.9a 184a 158.0a 57.9a
N1P200 7.368b 104.08b 32.2ab 151ab 115.0b 45.3ab

See Table 1.

2Means marked with the same letter in the same column are not significantly different at 5% by Duncan’s multiple
range test.

) ( pH ) 1019
(9,19)

(1,8,13,16) ( )
0 10 20t/ha

0 150 300 kg/ha
46.0 35.2 g/kg

Bray-1



75 150 kg/ha

518 mg/kg
189 mg/kg 75 kg/ha (N1P101)
183 mg/kg ( 20 t/ha N-P,05-K,0
150-150-150 kg/ha (N1P202) 247 mg/kg
Table 7. The soil fertility at harvest stage of Gypsophila paniculata L.
Location  Treatment! pH EC OM P K Ca Mg
dS/m gkg e mg/kg
NOP201 5158 2.62a 47.0a  652a 203a 1830a 363a
N1P201 5.13a 2.71a 46.9a  640a 202a 1853a 368a
Puli N2P201 4.96a 2.78a 47.0a 649a 213a 1829%a 365a
N1P101 5.10a 2.67a 46.8a  625a 211a 1720a 36la
N1P202 5.14a 2.77a 474a  658a 207a 1909a 373a
N1P200 5.0la 2.3%a 45.8a 638a 200a 1782a 341a
NOP201 5.41a 0.86a 40.8a  234ab 577a 2652a 356a
N1P201 5.59a 0.90a 39.2a 239ab 573a 2686a 349a
Jenai N2P201 5.51a 1.04a 39.2a 224ab 583a 2614a 343a
N1P101 5.55a 0.87a 40.7a  183b 588a 2501a 337a
N1P202 5.43a 111a 43.0a 247a 608a 2572a 357a
N1P200 5.34a 0.8%a 36.5a 2l1lab 556a 2322a 330a
! See Table 1.
2Means marked with the same letter in the same column are not significantly different at 5% by Duncan’s multiple
range test.
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Responses of Applying of N, P, and Organic
Fertilizers on Gypsophila PaniculateL . *

Yi-Fong Tsai and Wen-Long Lay?

ABSTRACT

The objective of this study was to investigate the effects of using N, P, and organic
fertilizers on the cut-flower yield, nutrient uptakes of Gypsophila paniculate L. and soil
fertility. The results showed that the treatment of chemical fertilizer (N-P,Os-K,O:
150-150-150 kg/ha) with 20 t/ha organic fertilizer has the best cut-flower yield in both
Puli and Jenei. There was no significant difference between the treatments of
N-P,0s-K,0:150-150-150 kg/ha with 20 t/ha organic fertilizer and N-P,0s-K,O:
150-150-150 kg/ha with 10 t/ha organic fertilizer. Therefore, the proper rate of chemical
fertilizer N-P,0Os-K,0:150-150-150 kg/ha with 10 t/ha organic fertilizer was suggested for
gypsophila. Significant effect was found on the dry weight and nutrient uptakes of
gypsophila at harvest stage among treatments. The best treatment was chemical fertilizer
N-P,0s-K ,0:150-150-150 kg/ha with 20 t/ha organic fertilizer. The uptake ratio of N P
K Ca Mg of gypsophilaat harvest stage was 7:1:9:6:2 for shoot, 4:1:6:6:2 for root, and
5:1:7:6:2 for flower, respectively. There was no significant difference of the soil available
P at Puli because of high content of soil available P before experiment (518 mg/kg).
Significant difference of the soil available P between the treatments of 75 and 150 kg
P,Os /ha at Jenei, because of low content of soil available P before experiment (189
mg/kg). The soil available P of the treatments of 75 kg P,Os /ha was lower than other
treatments after experiment at Jenei.

Key words: Gypsophila paniculate L., organic fertilizer, N and P fertilizer.
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