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Effect of Liquid Pig Manure and Synthetic Fertilizer on Rice Growth, Yield, and Quality
Young-Rip Kwon', Ju Kim, Byung~1<00 Ahn and Sang-Bok Lee'(Jeollabuk-do Agricultural Research and Extension
Services, Tksan, 570-704, Korea, Department of Rice and Winter Cereal Crop NICS. RDA, Korea)

We have researched the changes in nutrient content in each phase of fermentation in crops treated with
liquefied pig fertilizer, and have determined the best method for applying livestock excrement to cultured
crops. In the execution of this experiment, rice was cultivated to full maturity at a paddy field in
Jeollabuk-Do Agriculture Research and Extension Services(Jeon-buk series) from 2007 to 2008. The rice
plant nifrogen absorption quantity change, acconding to the growth stages of the cultivated rice, was 20.3%
in the rice treated with the liquid pig manure and 22.2% the chemical fertilizer at highest congelation. The
chemical fertilizer showed a higher absorption quantity than the liquid manure compost. The nitrogen
density at highest congelation was 1.5% in the chemical fertilizer, and 1.8% in the pig manure liquid compost
not a significant difference. The stem height at harvest time was 73.8 cm in the crops treated with the
liquid pig manure compost. These treated with the chemical fertilizer, yielded a height of 4.2 cm less than
the crops treated with the liquid pig manure compost. The yield was 507 kg/10a in the liguid pig manure
compost treated rice, compared with the chemical fertilizer, which showed a value of 1.2% lower. The
protein content was 6.3% in the rice treated with the chemical fertilizer, but 6.4% in the rice treated with
the liquid pig manure compost. This is net a significant difference. However, the lodging rice plant treated
with the chemical fertilizer control showed a protein content of 6.8%, which was even higher than the
normal rice. The head rice ratio in the brown rice and the polished rice ended up to be lewer in the crop
treated with the liquid pig manure than that freated with the chemical fertilizer, Quality, the palatability
value, was similar in both groups. The above result indicate that, the effect of liquid pig manure compost
corresponds to the effect of chemical fertilizer, when each are scattered uniformly.
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Table 1. The chemical properties of liquid pig manure used for the experiment

T-N P05 K0 Na;O
Class
(%)
Basal dressing 0.17 0.019 0.21 0.12
Top dressing 0.12 0.013 0.29 0.11
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Table 2. Chemical properties of liquid pig manure according to the fermentation stage

Fermentation T-N P.Os K0 Na,O Cu Pb Cd Zn Cr Ni
stage % mg/kg

1 0.549 0.034 0.35 0.15 25.7 145 4.2 68.0 14 1.2

2 0.339 0.021 0.25 0.14 74 8.7 25 47.0 1.0 0.9

3 0.174 0.019 0.21 0.12 6.0 8.0 20 28.0 0.9 0.5

4 0.122 0.013 0.29 0.11 5.0 - - 20.0 0.9 0.5

Table 3. Chemical contents of the liquid pig manure
(C:gf::eﬁnc;l N%) %) C/N ratio P:0s K0 - Ca0 MgO
Mean 0.558 1.751 3.116 0.04 0171 0.168 0.115
S. D. 0.227 1.181 2422 0.048 0.137 0.329 0.271
Maximum 0.990 8.007 21.580 0.112 0.387 0.834 0.668
Minimum 0.130 0.100 0.120 0.001 0.01 0.004 0.001
Sample No. 233 233 233 8 6 6 6
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Table 4. The chemical properties of soil used liquid pig manure

Treatment pH EC OM AvV.P.Os Ex. cation(cmol'/kg)
(1:5) (dS/m) (g/kg) (mg/kg) K Mg Ca
Before 52 030 314 121 034 24 54
application
Liquid pig 57 0.44 342 153 0.60 54 83
manure
Control 50 031 31.0 125 0.34 32 6.8

Table 5. Rice nitrogen absorption amount of liquid pig manure and synthetic fertilizer application according to the rice
growth stage

Nitrogen absorption Maximum Panicle Spikelet
8 P Treatment tillerings formation differentiation Head stage
amount
stage stage stage
. Liquid pig manure 3.512 2.493 2419 1.527
Nitrogen(%)
Control 3712 2.567 2.468 1.812
Nitrogen absozpztion Liquid pig manure 203 24.0 29.8 316
amount(g/m’) Control 22 257 323 36.1
Table 6. Rice growth responds to liquid pig manure and synthetic fertilizer application
Culm length Panicles length Nitrogen Rice yield
Treatment (cm) (cm) contents of leaf(%) (kg/10a)
Liquid pig manure 73.8 20.0 1.8 507
Control 78.0 20.2 1.5 513"

"Mean separation within columns by DMRT at 5% level

Blgg5el whE AFAIPE ¥ Al Aagd Wehe
AN 717} ZAFdrE Ugkt(Table 5). ©)9} 2+e- A=
a9 A 2710l a1 Fel wet xolr) Sl
on AEFN el HA HE o]§ B F5ge] JP Re
2 A7) AhyE delo] pAd oy, il g
24, vlehl 3 2 A5 FAY9rolE Stk
vl wet ¥ Qo] vehbe AaEre] ko] ajolrt
A Aol didiie 5D Ak Al s A g o
fofl 2]z} Sl Aoz Azt

2| ALFFRE AEF A4 FoF ndsE
H Auje} e Algel WE ASATE Wel Aags
F wshe 359 gk Au|Al8E HuEdrd 203, et
HIEAT e 2228 g SuAETEn) B
FEs veplth ol A4 o]ggdox dujxrt et
HEE AE313S 3 A o880 %37 WEoz A
ZHEtYang et al, 2008). A7 7F AT B4 A EA
U Aaske st Aag5aRe: Fo1ssin ofest
A= JEAR7N A AR AR FEAE sk
dHzo] 57] Wil FrE7E AXY AR, AR
A, g9 29 gshE, Azdad A4S ey g8

et} AaFree) 7k dyetn Azd

ER7h ] 5ol v)He a3E 2] Ye 8
719l A2 AF 5] A A3 Table 500419} 7o) 7t
L ERom] AulTold 73.8 emZ 31 E AYT- 2o}
4.2 cm Fokow, & Aolrt ik F AT 119 A
5 2ol FAG AL sEoA Aiolf F&o] 38H)|
F AelA Eot7] wifolzta daE),

B SV F 448471 dA AxEEo) 29%
ol4to] =yl &2 vl glefo) Absdly, Ah F5Ut Fot
ASFE A SR ol v 9] Aty zsich B A3
AN 24719 HAireEs AHE AT 1.5% &
Hu} AelFoA 1.8%E B Aot 2R osgky, wd
n 2 Ggo] HAriTable 6).

FEE A2 TE P & AIEHN, ©] A7l
ArREg Feshte e galoly dzule] gl da9
AEE 7HA 9 FEED S BaREet opet faide] F
FEAsE Aok Wiy, ALoiA|uE o)
541, 4%5S 5FoRN T80 J948 S/ ¥
oplel, £7] ARE FANA £718 Akl THEx =Y
W ouET ol ost WalEd HHiE s

[-N
1o

e
2!




58

Table 7. Yield components of rice fertilized with liquid pig manure and synthetic fertilizer

Treatment Panicles Grain No. Percent 1000 grain

‘ (No./hilly (No./spike) ripened grain weight {g)
Liquid pig manure 15.1 80.4 85.7 21.6
Control 15.0 80.3 87.2 21.7

Table 8. Chemical properties of brown and polished rice by application method

Brown rice Polished rice
Application division Protein  Amylose Fatty acid Protein Amylose Whiteness
(%) (%) (KOHmg/100g) (%) (%)
Liquid pig Normality 6.4 19.5 184 6.1 18.8 38.0
manure Lodging 6.8 19.1 183 6.3 18.8 37.7
Control 6.3 194 185 6.0 189 38.1

(Mills and Jones, 1979; Diker and Bausch, 2003.) 1]
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Table 9. Quality of brown and polished rice by application method (unit : %)

Treatment Head rice Broken rice  Immature rice Green rice Damage rice
Brown Normality 77.6 5.6 9.3 7.2 0.3
rice Lodging 69.7 8.6 9.8 7.3 4.6
Control 782 53 9.1 7.1 03
Treatment Head rice Milky rice Broken rice Palatability value
Polished Normality 93.7 0.5 5.8 76.5
rice Lodging 911 07 71 727
Control 94.0 04 5.6 77.6
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