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Soil Properties and Growth and Yield of Rice Affected by
Compost, Rice Straw and Hairy Vetch

Lee, Yong—-Hwan - Lee, Sang-Min - Sung, Jwa-Kyung - Han, Hee-Suk -
Ahn, Jong-Woong - Kwak, Chang—Gkil - Kim, Wan-Seok

This experiment was performed to study growth and yield of rice (cv. Dongjin-
byeo) and soil properties affected by the application of rice straw, compost, and
hairy vetch. An application of rice straw and compost led to the decrease in plant
heights and tillers compared with chemical fertilizer whereas hairy vetch applica-
tion resulted in slight increase. Panicle no per plant was the highest in chemical
fertilizer and there was no difference among organic matters. Grain per panicle
was no difference among chemical fertilizer, rice straw, and compost whereas was
the lowest in hairy vetch application. The 1,000 grain weights did not show any
statistic difference and the ripened rate was enhanced in all treatments of organic
sources compared with chemical fertilizer. Therefore, an index of rice yield of
compost, rice straw, and hairy vetch to chemical fertilizer (100%) was 77, 72, and
103%, respectively. In addition, an application of organic sources led to the
increase of soil pore space and this contributed to the improvement of soil
physical property.
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Table 1. Chemical Properties of soils used in this experiment

. pH P,0s T-C K Ca Mg Sio,
Soil depth 15 K -1 o, K -1
: g Xg (%) EX. cmol” kg'1 g K&

0~18cm 5.1 106 0.93 0.27 1.39 0.54 30

Table 2. Chemical Properties of organic sources used in this experiment
. water T-C T-N C /N PzO 5 ‘ Kzo ‘ CaO ‘ MgO
Organic source .
(%0) e O e ratio %

Compost 56.9 15.8 0.92 17.2 0.8 1.8 23 0.7
Rice straw 15.3 41.1 0.63 65.2 0.3 1.5 1.1 0.4
Hairy vetch 87.9 40.0 3.23 12.4 1.0 23 1.5 0.3
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Table 3. The growth pattern of rice plants in paddy applied different organic sources

30 DAT M. T. S. P. F. S H. S
Treatment plant plant plant plant
height | O O | height | N OF | peight | NO- OF | pejgpy | NO- of
tiller tiller tiller tiller
(cm) (cm) (cm) (cm)
NPK 35 13 44 20 69 16 88 15
Compost 30 10 39 15 61 12 87 11
Rice straw 26 10 35 15 59 11 85 10
Hairy vetch 39 13 45 16 69 13 88 11
* DAT : days After transplanting * M. T. S. : Maximum tillering stage
* P. F. S : Panicle formation stage * H. S : Heading stage

S 9 SawAade RS GUL Fig 13 Table 4014 Biwlel 2o} FPiai
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Stk 3 g bTo) WIste] 4718 ATt S4B ¥ AFL BT WYFL B
o 270 AL A WA e BAo))E S 47184 A§ o] e o]t
A Q9T FHE HLTIE 5290kehafl 0.7, ek ol U 718 AT
FEE D070, 22026 R AAAN AR vieh, AR A2k F
B%e HAEY, ot Ao ko] FFo| £S 0l £Fo] F7b Frke s,

kg/ha

NPK compst Rice straw Hairy vetch

Fig. 1. Comparison of yield of rice plants grown under different organic sources.
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Table 4. Yield and yield components of rice plant grown under different organic sources

Treatment No. of panicle No. of grain 1,000 grain Ripened rate
(plant) (panicle) weight (%)
NPK 24.6" 65.4° 24.8™ 922
Compost 21.0° 65.4" 24.4 933
Rice straw 20.0° 65.3" 24.5 93.0
Hairy vetch 21.0° 69.5" 24.8 93.2

" The same letter with each column means no statistic significance by DMRT test (n=3).
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Fig. 2. Change of NHs-N content at main growth stages after the incorporation
of organic sources.
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2(0.93Mg m'3) 9 oﬂomuﬂ 2](0.98Mg mH)E F718 A&7 SHUET HeihTHY

Bulk density(Mg/m3)

NPK compst Rice straw Hairy vetch

pore space rate(%)

65 -
65.0
€0 - 63.2
59.3
55 - 55.8
50 T T T T
NPK compst Rice straw Hairy vetch

Fig. 3. Bulk density and pore space rate of soil by organic sources after experiment.

olglg A= (20059 AFAFS} Ao, FFEL o9 S AAE es
T7F 55.8%, EIRI7} 59.3%, WA o] 65.0%, slolZHIX|7F 632%% F7lEdS A8 A5
st s Rt =80 Folxlte AS & 7 UMt EGY F=50] HA, HHlE o
£ o) {718 FAILd Blsle] e oH(EY FEETA, 2005), B71HoR2 7
S AT A EGS FEHA T Bt ol R RAsES ST, B
Pz

=
=
SAEETE 208 714 FEA0l SV BEY T A ol SUHHAL o= H



=
T

403

Fof mo] %3}

°

2

= A8

< A= Aoz Alsdn.

=<1 Sl A

Z}
=

g, 293 )

L=

Ful, B4, sojgulA] Algo] Fxo) g B B vAe IF

oz ut

]

&

o g

]

&

A

]

el

€3

=

I EH] AJg-T-oll A

;g

fi

A o

H o] A]7]

boll= 2ol 7k 8

o))

sl A ATl M 7HE

P N
HeEe

A

e Aow Y.

°

71E A&l
< ks EHA

_"

73

o

bl

°

-l Hl

3, B8] Al8TH(77%), BE AlST(72%) 2 sl ] A

9

o},

FHS A AT(100%)° H]

Fol7h g1om,
ET(103%) £o2 UEgTh f71% A

S

o, &
Rl
< S7HFLH, A5 F71E Aol EYY £

1
T

KR
=

£ 2011. 9. 3]

12011, 7. 2. HF

—

Q

KO

i+
)

s

: 2011. 1. 26.

11(3).

3=

fsi3
of

S5, FTEIHE

ol nel 4712 A

o

. 1983, FARAHATFZA]E.
T

1978.

]

4. BFHA,

)

6. A E. 2005. H]E 9} EN A A8 u}

o

o
o

S

1

o
pid

&to.

[¢)

ol o

L. 1978. ESA71E AT

113).

X
Rl

.]

o]
o

7. L% 1978, 718 Al8o] B o]s)sty AJHo u
=],

8.



404

10.
11.

12.

13.

14.
15.

16.

o]-g8h- o) 3T 27 984 - E - 2R PSA
E3] =] 9(3).
A 1978. EGEHA T FU1E. FHESHEI|A. 113).
O] A - Bt 1982, 1 ZHE Al S AE. 7] AP ATE A, pp. 534-553.
o)’ t. 1978. =EY Ao HF71E AlEA] AlE AA9 e #AS AT F
E=EA. 4 117-126.
oj - g 1982, AZRZEA] Bk A EHISE HH Al&o] T FEe = P
. SFEH|A]. 15: 199-206.
ol T 1976. =EGAA Eule} FAo] ate] #ek AlF. F7]A AIFATFEIAL pp.

672-698.

HFIEI 1981, HHEHIC 51T 5 G O/ & Hifh JEEFHF8HE]R]. 52(6)
SHA-AHF 1981, EFF7IEY ElRAY A ABAR. wH7IEdTA A
ATEILA.

TEEAATA 2005 T EFHORA] =ESHT &





