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In order to investigate the effects of continual pre-plant application of liquid pig manure (LPM) on growth and
quality of rice in double cropping system of rice and malting bardey, the liquid pig manure was applied after
harvesting rice and malting barey for 3 years. Field experiment was designed with non-fertilizer, chemical
fertilizer (CF) 100% recommended by soil testing, rice (LPM 50%+CF 50%)+malting barley (CF 100%0), rice
(LPM 50%+CF 50%)+malting badey (LPM 50%+CF 50%y), rice (LPM 100%)+malting bardey (CF 100%)
and rice (LPM 100%)+malting badey (LPM 100%). The yield of rice was increased by 13% with increasing
culm length and No. of panicle per hill as 482 kg 10a” in rice (LPM 100%)+malting bardey (LPM 100%) plot
compare with 427 kg 10a” in rice (CF 100%)+malting bardey (CF 100%) plot. Whereas, lodging index was
high in rice (LPM 100 %o)+malting badey (LPM 100%o) plot by increasing of internodes length from 3rd to 4th
and decreasing of breaking strength. When the quality of milled rice was compare with rice (CF
100%)+malting bardey (CF 100%) plot, it was decreased by increasing of protein contents and decreasing of
rate of perfect grain in rice (LPM 100%)+malting barley (LPM 100%) plot. The content of amylose was not
significant by 19.4~22.0%. Toyo-taste value was not differentin LPM 100% and CF 100% plot. Rice could be
grown with only liquid pig manure 100%, but considering yield and quality of rice and lodging risk, basal
fertilization by LPM 50% and top-dressing by CF 50% application was recommended for rice cultivation.
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Table 1. Treatment with liquid pig manure and chemical fertilizer applied to rice and malting bardey.

Rice Malting barley

Treatment Basal Additional Treatment Basal Additional
No fertilization - - No fertilization - -
CF' 100% 50% 50% CF 100% 70% 30%
LPM* 50%+CF 50% LPM50% CF50% CF 100% 70% 30%
LPM 50%+CF 50% LPM50% CF50% LPM 50%+CF 50% LPM50% CF50%
LPM 100% LPM100% - CF 100% 70% 30%
LPM 100% LPM100% - LPM 100% LPM100% -

"CF : Chemical fertilizer as fertilization based on soil testing.

'LPM : Liquid pig manure as nitrogen fertilization based on soil testing.

Table 2. The chemical properties of liquid pig manure used for cropping.

pH TN POs KO CaO

MgO Na,O Fe Mn Zn Cu Pb

%

Rice 8.2 0.26 0.17 0.31 0.13
Maltingbarley 8.0 0.34 0.21 0.26 0.09

0.04 0.10 63.8 8.9 339 29.0 2.4
0.04 0.08 60.1 13.1 40.6 26.7 35

Average 8.1 0.30 0.19 0.28 0.11

0.04 0.09 62.0 11.0 37.2 279 3.0




626 ol e - Aed - =

=R 3 A 2R FES 5203 s
dshr]e AF2AREA7IE (RDA, 2003)0f &3kl
o, &5 208 ¥ Ag 3AAE st MAS
BotEE E7] 10705 Adsto] 3wAler 4wa Hzt 4
oje} AT Yl =EAGE RARSIAL. FHEFS 117
HolAl 10 em HZF SYFo| s Hol Fed w9
FAE S48, E?<l = AP e o) ol
AEA A S 5 F FEFoE te Fhol 100
oo} Atskeict

EoF B}SPA W A PR BAYY = 4B
Sh=:)

71&& Tyurin%,
T=7 (Shimadzu 1650PC, Japan)E& 0]%6}01] H
A AgA ol IN-NH40Ac §Hog &
3l & Atomic absorption spectrophotometer (Anaylst
300, Perkin—Elmer, USA)E AME3lo] B4
Al A BEFS EA4% 23 Table 37 Zo] fa<l
bt 212 el W A A S o 20s)
Q3L FATFAFS 100 mg kg 'OF OFF BEF 23
olqlet. o] HyJE HAL HA08 Hasie] Kjeldahl
7171, &FF=A, AASZEZIE=AE olgsto] A

2
<

&

Al - Randy A, Dahlgren - 0|93t

woto] Aitstalon, IS Es ] AR 69
< 156 ml 859 A HAEEAA Yal 1.4% KOH
£9 10 mg e F 30C Feld 2847 BAS
F RUES 170 B oluEs PUL
Juliano (1971)9] el olate] ZAWBIIT}
2 3} Toyo AlE-& Au]7] (MC—90A, Toyo, Japan)
£ olgsto] @9 BlE 91%8 =4S skl & 33 g& B
ZF5lo] Toyo AlH|&AX] (MA—-90B, Toyo, Japan)= A}
83jo] Au] AE 2HAA, w4 EAL 2]
QJsfiste] & ZHA7] (Cervitec 1625 Grain Inspector,
Foss, Sweden)ES AME3}it}.

SRR

z I-U_I

2] =}

xJ_,—E

SEB H@Y RA =2 92 a7 wX:
3+4 A7r0] Zol ¥ (ERk 100%)+95Re (5}
H|ZE 100%) AZFolA 32 cmZ 7 Ao, A
T W (e 100%) +HFE Y (3feHH|E 100%) 9t H
(Ftie 100%) +WFH 2] (i 100%) A 2ftoflA] oft

AOR U mEAG Ak Yo Fof =89
7 T2 AR YERth A ZRIME =ik Al
S3Fo] W2 B (EEk 100%) +WFRE (EEx 100%)
g GOl A= 20% (field lodging level 1) w|REe] =X
o] HI—J\H—S}O:]];].

HO| g2 FFolu A, =] Wl webA:

Zol 7} ‘Rlxl._, AlulEFolut Aju] wHol| ofgt zpo|7) 2

Table 3. The chemical properties of soil used in this experiment.

Ex. cations )
pH oM Av.P,0s Av. SiO; NH4-N
K Ca Mg
1:5 g kg'1 mg kg"1 ----------------- cmol, kg'1 ---------------------------- mg kg"1 ----------
6.1 29.4 206 0.46 6.1 1.5 100 14

Table 4. Lodging characteristics of rice plant as affected by different treatments liquid pig manure and chemical fertilizer.

Treatment Internode length  Breaking podgilig Field lodging

(3rd+4th) strength index’ level

cm g 0-9
Rice(No fertilization)+Malting barley(No fertilization) 23.2d" 551b 271d 0
Rice(CF 100%)+Malting barley(CF 100%) 27.5¢ 656a 269d 0
Rice(LPM 50%+CF 50%)+Malting barley(CF 100%) 31.3ab 606ab 314cd 0
Rice(LPM 50%+CF 50%)+Malting barley(LPM 50%+CF 50%) 29.4bc 544b 343bc 0
Rice(LPM 100%)+Malting barley(CF 100%) 32.0a 528b 393ab 0
Rice(LPM 100%)+Malting barley(LPM 100%) 31.2ab 528b 411a 1

" Means by the same letter within a column are not significantly different at 0.05 probability level according to DMRT.
*Lodging index = (culmn length+panicle length)xfresh weight/breaking strengthx100.
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Table 5. Yield and yield components of rice plant with different treatments of liquid pig manure and chemical fertilizer.

Culm  Panicle No. panicle No. grain 1,000 } Yield
Treatments . . . Yield )
length length per hill per panicle grains index
------- cm ------- g kg 10a”
Rice (No fertilization)+Malting barley (No fertilization) 67b" 18.7 14.7¢ 88 234ab  392bc 92
Rice (CF 100%)+Malting barley (CF 100%) 69b 19.0 16.1bc 89 23.5a 427ab 100
Rice (LPM 50%+CF 50%)+Malting barley (CF 100%) 76a 19.1 17.7ab 90 22.6ab  463a 108
Rice (LPM 50%+CF 50%)+
fce ( o ) 772 193 17.8ab 93 225ab 465 109
Malting barley (LPM 50%+CF 50%)
Rice (LPM 100%)+Malting barley (CF 100%) 78a 19.6 18.6a 94 22.3ab  478a 112
Rice (LPM 100%)+Malting barley (LPM 100%) 8la 19.7 19.3a 93 22.1b 482a 113

" Means by the same letter within a column are not significantly different at 0.05 probability level according to DMRT.
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Table 6. Results of chemical substance analysis
manure and chemical fertilizer.

Table 7
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test on rice as affected by different treatments with liquid pig

Treatment Protein Amylose - A-lkali Toyo-taste
content content digestive value value
% 1-7

Rice (No fertilization)+Malting barley (No fertilization) 6.9d" 22.0 6.2 67.1a
Rice (CF 100%)+Malting barley (CF 100%) 7.6¢c 20.3 6.2 59.8¢c
Rice (LPM 50%+CF 50%)+Malting barley (CF 100%) 7.Tbc 20.0 6.2 63.7b
Rice (LPM 50%+CF 50%)+Malting barley (LPM 50%+CF 50%) 8.2b 19.6 6.2 64.2b
Rice (LPM 100%)+Malting barley (CF 100%) 8.8a 19.4 6.1 60.9¢
Rice (LPM 100%)+Malting barley (LPM 100%) 8.9a 19.6 6.1 60.3¢c

" Means by the same letter within a column are not significantly different at 0.05 probability level according to DMRT.

Table 7. The rate of quality on brown rice with different treatments liquid pig manure and chemical fertilizer.

Treatment

Perfect Imperfect grain

grain Powdery = Cracked  Damaged Broken

%

Rice (No fertilization)+Malting barley (No fertilization) 95.9a 1.5¢ 1.0b 1.4b 0.2
Rice (CF 100%)+Malting barley (CF 100%) 94.3b 1.5¢ 1.6a 2.4a 0.2
Rice (LPM 50%+CF 50%)+Malting barley (CF 100%) 92.9bc 4.9b 0.5b 1.4b 0.3
Rice (LPM 50%+CF 50%)+Malting barley (LPM 50%+CF 50%) 91.8¢c 6.0a 0.6b 1.2bc 0.4
Rice (LPM 100%)+Malting barley (CF 100%) 92.0c 6.5a 0.6b 0.5¢ 0.4
Rice (LPM 100%)+Malting barley (LPM 100%) 91.6¢ 6.6a 0.6b 0.8bc 0.4

" Means by the same letter within a column are not significantly different at 0.05 probability level according to DMRT.

Table 8. Inorganic component of brown rice with different treatments liquid pig manure and chemical fertilizer.

Treatment T-N P»0s KO CaO MgO
%

Rice (No fertilization)+Malting barley (No fertilization) 1.16¢" 0.57bc 0.33 0.01 0.19
Rice (CF 100%)+Malting barley (CF 100%) 1.27b 0.55¢ 0.32 0.01 0.18
Rice (LPM 50%+CF 50%)+Malting barley (CF 100%) 1.29 0.60abc 0.33 0.01 0.19
Rice (LPM 50%+CF 50%)+Malting barley (LPM 50%+CF 50%) 1.47a 0.61ab 0.37 0.01 0.20
Rice (LPM 100%)+Malting barley (CF 100%) 1.47a 0.63a 0.34 0.01 0.20
Rice (LPM 100%)+Malting barley (LPM 100%) 1.50a 0.64a 0.34 0.01 0.20

" Means by the same letter within a column are not significantly different at 0.05 probability level according to DMRT.
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