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Abstract 0.38 and 1.41~1.45%, respectively, regardless of
incorporation times. The amounts of nutrient supply in GB
BACKGROUND: Soil incorporation of green manure treatments were higher in LPM1 than those in other
crop(GMC) and liquid pig manure(LPM) is one of the treatment conditions. In GB treatments, rice yields in
methods for reduction of chemical fertilizer and the LPM1, LPM2 and LPM3 were 523, 525 and 526(increasing
increase of crop yield. The objective of this study was to yield 3% than control) kg/10a, respectively. In HV
select optimal incorporation time of GMCs on growth and treatments, the amounts of nutrient supply were higher in
nutrient property in paddy soil treated LPM. the order of LPM3 = LPM2 = LPMI. Rice yields were
METHODS AND RESULTS: The kinds of GMCs were 530 kg/10a for LPMI1, 531 kg/10a for LPM2, 535
Hordeum vulgare L.(green barley, GB) and Vicia villosa (increasing yield 5% than control) kg/10a for LPM3 in HV
roth(hairy vetch, HV). The effects of GMCs on rice yield treatments, respectively.
were investigated under different incorporation times of CONCLUSION(s): The optimum incorporation time of
GMCs(LPM1: at 25 days before rice transplantation, green barley and hairy vetch was at 11 days before rice
LPM2: at 18 days before rice transplantation, LPM3: at 11 transplantation(LPM3) in paddy soil with liquid pig
days before rice transplantation). In GB treatments, the manure.
biomass was greater in the order of LPM3 = LPM2 =
LPMI. Contents of N, P and K ranged 1.21 ~1.28, 0.36~ Key words: Biomass, Green manure crop, Incorporation
time, Nutrient supply, Rice yield
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Table 1. Chemical properties of experimental soil used

Exch. cation

pH EC  OM T-N Avail PyOgwiiiu
K Ca Mg

1:5HO dS/m  -- g/kg -  mg/kg cmol./kg
598 015 233 1.36 40.13 0.10 3.18 3.38

Table 2. Chemical properties of liquid pig manure used in
the study

pH EC T-N P05 KO
dS/m

CaO MgO

899 1543 2,700 666 1,794 400 50
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Table 3. Biomass and mineral element contents of green manure crops under different incorporation times

Green manure . Biomass T-N T-P KO
crop Treatment o/m? o

LPM1 676+36.1b™ 1.28+0.03a 0.38+0.03ab 1.45+0.07a
Green barley LPM2 688+45.1b 1.25+0.05a 0.36+0.06a 1.44+0.08a
LPM3 699+20.6b 1.21+0.04a 0.36+0.05a 1.41+0.10a
LPM1 408+39.6a 4.16+0.22¢ 0.47+0.03c 2.40+0.11b
Hairy vetch LPM2 428+16.9a 4.18+0.09¢ 0.46+0.03bc 2.37+0.13b
LPM3 459422 9a 3.96+0.08b 0.43+0.05abc 2.32+0.16b

LPMI: at 25 days before rice transplantation, LPM2: at 18 days before rice transplantation, LPM3: at 11 days before

rice transplantation

“Means by the same letter within a column are not significantly different at 0.05 probability level according to Duncan’s

Multiple Range Test.
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Amount of nitrogen supply (kgi10a)

LPM1 | LPM2 ‘ LPM3
Hairy vetch

LPM1 ‘ LPM2 | LPM3
Green barley

10 -

LPM1 ‘ LPM2 | LPM3 LPM1 | LPM2 ‘ LPM3
Green barley Hairy vetch

Amount of phosphorus supply {kg/M10a)

15 -

12 -

dth o om @

Amount of potassium supply (kg/10a)

LPM1 | LPM2 ‘ LPM3
Hairy vetch

LPM1 ‘ LPM2 | LPM3
Green barley

Fig. 1. Characteristics of amounts of N, P,Os and K;O
supply. LPM1: at 25 days before rice transplantation,
LPM2: at 18 days before rice transplantation, LPM3: at 11
days before rice transplantation.
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B 525kl Eokoll I RHALE slolelwxe) 2 daE 2
B ]
F9 eaEol Bos Aotk 2E sHES LPM3
Aol 10a 10.63 kgl 2 7P Hokow, EAb]E
of tiaiA = oF 2u)7FF Eokth Lim 5(2011) soj2]#|x]
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Fig. 29} 21, Blo] AL 9 535 AR 4
Table 4 % Fig. 3014 Hi= nps} 2t

o06/28

[ 2012 year S07/18 0821 0919

Plant height (cm)
B @
S 2

[
S

NH
N\ N |
LPM1 | LPM2 \ LPM3

Green barley

4 N 4
‘ LPM2 ‘
Hairy vetch

[l
oy
@

Control
NPK

LPM1

Fig. 2. Height of rice plant with different treatment.
LPML1: at 25 days before rice transplantation, LPM2: at 18
days before rice transplantation, LPM3: at 11 days before
rice transplantation.

Table 4. Yield components of rice plant with different treatment

Treatment’ IS ;1;?1 Il):;‘;ﬁle Ngefﬁifle No.pgi;aiicl;eper 1,000 grain
------ cm - g

NPK Control 62.1a™ 19.2a 9.7ab 101a 21.3a
LPM1 65.3ab 20.3a 11.0bcd 102a 22.5ab
S:flzry‘ LPM2 65.7ab 19.0a 9.6ab 104a 23.4abc
LPM3 69.0ab 20.3a 9.0a 105a 23.5abc

. LPM1 68.3ab 19.3a 11.6d 104a 23.9bc
Ij:tlg LPM2 71.3b 21.0a 11.2cd 105a 24.4bc

LPM3 64.0ab 19.7a 10.0abc 107a 25.3¢

"LPM1: at 25 days before rice transplantation, LPM2: at 18 days before rice transplantation, LPM3: at 11 days before

rice transplantation

“Means by the same letter within a column are not significantly different at 0.05 probability level according to Duncan’s

Multiple Range Test.

600
bc

be bc bc c

500 r

400 -

Yield (kgM0a)
[ ] (<)
(=] [ =)
(=] [ =)

-

[=]

[ =]
T

NPK

Control | LPM1 ‘ LPM2 | LPM3
Green barley

LPM1 ‘ LPM2 ‘ LPM3
Hairy vetch

Fig. 3. Yield of rice plant with different treatment. LPM1: at 25 days before rice transplantation, LPM2: at 18 days
before rice transplantation, LPM3: at 11 days before rice transplantation; "Means by the same letter within a column
are not significantly different at 0.05 probability level according to Duncan’s Multiple Range Test.
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71 A2l Trel]l Adglo] Blsest AEFO R control A2l
Hlaf o] EARE HH|AEe] B EYAI]C] wE
L ek Mo T, AHF 9 782 control A
Trofl vlal] =uje] @ SojgW] ATt wekoH, B
& G710l Adsle] W el 7L control AT~ tiy] =
H R £ AglTolld 2~3%, dlolgwx] £ 2zl
A 4~5%°] FradE Btk
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