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ABSTRACT

This study was carried out to optimize the fertigation method using fermented swine
liquid manure for the growth of two western vegetables, broccoli and celery. Plants were
grown in a rain-shelter house and fertilized with a range of dilutions(efflux 5 dilution=Ef. 5,
efflux 10 dilution=Ef. 10, efflux 25 dilution=Ef. 25, and efflux 50 dilution= Ef. 50) of the
liquid manure or with conventional application of N : P:Os : K:O = 200 : 70 : 500kg/ha for
broccoli, 250 : 210 : 240 kg/ha for celery as controls. After harvest, soil pH and K content
decreased after using a high concentration of the liquid manure, Ef. 5, than after treatment
with weaker concentrations at Ef. 25 and Ef. 50. On the other hand, soil electrical
conductivity, content of P:Os, organic matter, total nitrogen, and NOs-N at Ef. 5 increased as
concentration of swine liquid manure increased. After harvest, available P:Os in plant tissue
did not differ significantly between any of the treatments. In broccoli, the lower
concentration (Ef. 50) of swine liquid manure increased flowering over the other treatments,
perhaps because the level of absorption into the plants is higher with lower concentration.
The amounts of K and Ca in plant tissue were greatest after Ef. 25 and Ef. 50 treatments.
Plant growth was best at Ef. 50 in broccoli, head height, head width, and head weight were
the best with Ef. 25 and Ef. 50 treatments after harvest. In celery, leaf length was greater
after Ef. 25 and Ef. 50 treatments than any other treatments. Total yield of celery of Ef. 25
and Ef. 50 treatments was twice that of conventional cultivation. On the other hand, yield
severely decreased after application of high-concentration treatment at Ef. 5. In conelusion,
fertigation of swine liquid manure, diluted in the range of Ef. 25 to Ef. 50, could improve
yield and quality in broccoli and celery.
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Table 1. Chemical components of soil before cultivating.
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pH E.C P.Os OM. (%) NH.-N NO»-N Ex. cation(mg/kg)
(mS/cm) (mg/kg) (mg/kg) (mg/kg) Ca K

4.82 0.07 1354.8 291 13.5 107.3 121.4 33.6

5.84 0.33 2074.8 3.43 59.2 320.0 184.4 70.8
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Table 2. Chemical components of swine liquid manure®.

oM T-N T-P ExX. cation
(mg/ 1) (mg/ !) (mg/ 1) Ca(mg/ 1) K(mg/ 1)
2,935 3,515 1,878 2,745 1,596
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Table 3. Chemical properties of soil after broccoli and celery harvesting according to different concentration of swine

liquid manure.

Treatment pH EC oM Av.P:0s NH.-N NOs-N Ex.cation (cmol/kg)
(uS/cm) (%) (mg/kg) (mmol/kg)  (mmol/kg) Ca K
Broccoli
Control® 5.51 0.119 0.89 710.6 3.09 1.75 9.92 1.46
Ef. 5 5.25 0.125 1.50 1243.6 1.17 4.80 9.92 1.20
Ef. 10 5.90 0.085 1.10 894.6 0.92 2.32 8.56 1.56
Ef. 25 5.94 0.066 0.88 710.6 0.65 0.83 8.44 1.48
Ef. 50 5.90 0.069 0.85 846.3 0.79 0.63 9.28 1.67
Celery
Control’ 5.42 0.300 0.67 826.8 2.39 10.3 9.92 1.55
Ef. 5 5.34 0.370 1.40 967.4 0.54 1.52 9.92 1.22
Ef. 10 5.54 0.123 1.01 927.0 0.74 5.33 8.56 1.53
Ef. 25 5.84 0.548 0.97 784.6 0.35 1.14 8.44 1.16
Ef. 50 5.78 0.599 0.81 709.4 0.89 0.75 9.28 2.03

N : P05 : K20 =200 : 70 : 500 kg/ha,
YN : P:Os : K20 =250 : 210 : 240 kg/ha
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Table 4. Contents of mineral nutrients of broccoli harvested according to different concentration of swine liquid

manure.

Treatment T-N (%) P20s(%) K:0(%) CaO(%)

Control? 2.68 0.01 1.23 0.73
Ef. 5 2.93 0.01 1.40 1.14
Ef. 10 2.80 0.01 1.44 1.69
Ef. 25 2.79 0.04 1.45 0.61
Ef. 50 2.78 0.11 1.55 0.58

N : P.Os : K20 =200 : 70 : 500kg/ha

Table 5. Contents of mineral nutrients of celery harvested according to different concentration of swine liquid manure.

Treatment T-N(%) P:0s(%) K:O(%) CaO(%)
41 days® 61 days 41 days 61 days 41 days 61 days 41 days 61 days
Control’ 0.10 0.01 3.19 0.70 1.35 1.88 0.92 0.82
Ef. 5 0.10 0.36 0.44 0.95 1.54 1.71 1.12 1.19
Ef. 10 0.10 0.31 2.45 1.44 1.39 1.96 0.91 1.17
Ef. 25 0.10 0.30 2.67 1.40 1.31 2.10 0.67 1.30
Ef. 50 0.10 0.31 3.26 3.66 1.18 1.98 0.80 1.17

“Days after transplanting
N : P05 : K20 =250: 210 : 240 kg/ha
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Table 6. Effect of different concentration of swine liquid manure on the growth of broccoli in alpine area.

Treatment 41 days’ 51 days 61 days

Leaf Leaf Plant Leaf Leaf Plant Leaf Leaf Plant

length width height length width height length width height

(cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm)

Broccoli

Control’  49.0 bx 19.3b 185b 540a 224 a 26.1a 54.1a 19.1b 274b
Ef. 5 51.6 ab 21.8a 195ab  478c¢ 21.1b 253 a 513¢ 213a  299ab
Ef. 10 499b 22.1a 216a 474c 19.5b 256a 519bc 212a  304ab
Ef. 25 497b 208ab 20.1a 52.7b 223a 25.0 a 529b 226a 333a
Ef. 50 54.0a 223 a 20.1a 52.1b 227a 254a 536ab 225a 3l.lab

Celery

Control*  23.6¢ 122¢ 85b 355¢ 16.1b 11.1b 47.8d 179b 12.2b
Ef. § 382a 19.1a 10.1ab  473b 19.6 b 121ab  547c¢ 213 ab 132a
Ef. 10 392 a 195a 10.1ab  48.0b 236a I1.5ab 64.1b 243 a 13.2a
Ef. 25 354b 219 a 105ab  529a 24.1a 132 a 62.8b 240a 134 a
Ef. 50 345b 200 a 11.8 a 563a 249 a 121ab  67.1a 26.1 a 135a

“Days after transplanting
YN : P20s : KO =200 : 70 : 500kg/ha,

wN : P:0s : K20 =250 : 210 : 240 kg/ha

“Mean separation within columns by Duncun’ s multiple range test, 5% level
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Table 7. Effect of different concentration of swine liquid manure on the yield of broccoli.

Treatment Flower bud Flower bud Flower bud %
height(cm) width(cm) wt.(g)
Control* 9.6 10.8 165 c 100
Ef. 5 13.8 14.8 300 b 182
Ef. 10 15.0 14.8 329 a 200
Ef. 25 14.9 154 352a 214
Ef. 50 14.8 15.3 355a 216
N : P05 : K20 =250 : 210 : 240 kg/ha
YMean separation within columns by Duncun’ s multiple range test, 5% level
Table 8. Effect of different concentration of swine liquid manure on the yield of celery..
Treatment 41 days® 61 days
Fresh wt. % Fresh wt. %o
per plant(g) per plant(g)
Control 35¢ 100 264 c 100
Ef. 5 128 b 368 396 ¢ 150
Ef. 10 110b 314 573 ab 217
Ef. 25 157 a 451 629 a 239
Ef. 50 159 a 456- 624 a 237
“Days after transplanting
YN : P20s : K20 =250 : 210 : 240 kg/ha
*Mean separation within columns by Duncun’ s multiple range test, 5% level
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