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Changes in Chemical Components of Stagnant Water,
Germination Rate and Seedling Elongation of Rice Varieties
under Different Amount of Barley Straw Mulching

Jin Il Cheong, Bo Kyeong Kim, Ki Yong Ha,
Jae Kil Lee and Hyun Tak Shin*

ABSTRACT : This study was conducted to investigate the variation of chemical components in
stagnant water under different mulching amount of barley straw after combine harvesting and
the effect of stagnent water on the germination and seedling elongation at early growth stage in
rice, ) r

pH was lower in barley straw mulching than non-mulching and decreased with increasing of
mulched barley straw but was not different among treatments in stagnant water at 15 days after
flooding. Dissolved oxygen decreased with the increasing of mulched barley straw and increased
with the passing of time, while saline content increased with the increasing of mulched barley
straw, showing significant difference among treatments, was peaked at 15 days after flooding
and thereafter, decreased.

NH,-N was higher 5 days after flooding with thicker barley straw mulching but was not differ-
ent at 10 days. NOs-N increased up to 10 to 15 days after flooding and increased with thicker bar-
ley straw mulching. Water soluble phosphorus and cation content (K*, Ca?t, Mg?")were higher
in thicker barley straw mulching and peaked at 10 and 15 days after flooding.

Germination rate was decreased by thicker straw mulching and was high in order of medium
late, medium and early maturing rice variety. Keumobyeo, Gancheokbyeo, llpumbyeo, Dong-
jinbyeo and Gyehwabyeo showed higher germination rate,

Seedling elongation at early growth stage was poorer with increasing of barley. straw
mulching. Ilpumbyeo had good seedling elongation in one time amount of barley straw mulching
and Shinunbongbyeo, Unjangbyeo, Nonganbyeo and Dongjinbyeo had poorer, in two times,

Key words : Direct sowing, Barley straw mulching, No-tillage culture, Stagnant water, Chemi-
cal components, Germination rate, Seedling elongation.
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Table 1. Chemical properties of soil used for experiment

pH oM P,0s Si0, T-N Ex. cat(me /100g) Moisture
Soil
(1:5 H,0) e e DPITE e e (%) K Ca Mg (%)
Paddy soil 5.6 3.6 22.9 100.8 0.32 0.24 4.45 0.88 21.3
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Fig. 1. Changes of pH by days of solution ex-
traction under different levels of bar-
ley straw mulching on no-tillage soil
surface.
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Fig. 2. Changes of DO by days of solution ex-
traction under different levels of bar-
ley straw mulching on no-tillage soil
surface,

Symbols as in Fig. 1.
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Fig. 3. Changes of EC by days of solution ex-
traction under different levels of bar-
ley straw mulching on no-tillage soil
surface.

Symbols as in Fig. 1.
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Fig. 4. Changes of NH,-N by days of solution
extraction under different levels of
barley straw mulching on no-tillage
soi] surface.

Symbols as in Fig. 1.
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Fig. 5. Changes of NOs-N by days of solution
extraction under different levels of
barley straw mulching on no-tillage
soil surface.

Symbols as in Fig. 1.

A BHEAD dh, %t &9 BEKkP
NH,-N¢| Rrfty #fb= 22 d AR B8
of ¥lste tha Bol IRE AL, #k wAc]
74 F, Wit olFele AL HEHA A%
2w, NO-N& FA A9 @#EE 1mg /100g
LFden, Ry A A - 8 A 2ole
E35kA] L, Aol A e sERCl AR
7} 4mg /100g3 = Eokouh, it o] ¥l & &
WE A kgt sted, A& HE 54 28713

- 508 —



KXo, EHEAE 2 ARG Sol &2 713
ol 2 AFHMS T Aot Aojder B
At

3) BEE(POS) & BROIR(KY, Ca?t, Mg)2|
Ey-42ld

B3 gEE UE i 2L Bole SEEY
EEkh B ##4E XY 196, 7,8 9% 2
o}, BiEE A A$ole Azt B¢ A
o] I H A o, M FAM e gHEC B
SFE B Ee %od, wHi(cd)de 0.3
~0.9 ppm KL 2 7} FA JEIR L #RIE
= Agton, o]F AR TS Bt

e RS EREQ EHERINME 549 4.1
ppmoll A 22 20¥9) & 3.2 ppmE Ho] ke
WAEES RYoy, HERJAAMC HEEC B
SFE £33 20| & BT}

B3] BBl Be (1.5 2.00)) A FAME
1047 1590 HBEES ©lF F 20¥0 54
WAE Rt deaie Halx delo) A3
AYL BAT, stV ESEE 28, 24 B
B OAED go] 2ElF HAERMN Y #te HEE
o] &2 EA BHIE o), EEMMe SR
AXE ti g, wiidlle 1.8~2.5 ppm F£&
o2 ggov, I F g8 Bl Aol R
20¥l = 2.7~3.5ppm FFELE FUTH

3F

POZ~ (ppm)
[aV]

days

Fig. 6. Changes of PO#~ by days of solution
extraction under different levels of
barley straw mulching on no-tillage
soil surface.

Symbols as in Fig. 1.
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Fig. 7. Changes of K* by days of solution ex-
traction under different levels of bar-
ley straw mulching on no-tillage soil
surface.

Symbols as in Fig. 1.
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Fig. 8. Changes of Ca?" by days of solution
extraction under different levels of
barley straw mulching on no-tillage
soil surface.

Symbols as in Fig, 1.
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Fig. 9. Changes of Mg?* by days of solution
extraction under different levels of
barley straw mulching on no-tillage
soil surface,

Symbols as in Fig. 1.
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Table 3. Varietal variation of seedling elongation in extracted solution at 10 day of solution ex-

traction under different level of barley straw mulching on no-tillage soil surface

Level of barley straw mulching(times)

Maturing Variety ;
Non-mulching 0.5 1.0 1.5 2.0
Keumobyeo 4.8(100) 4.1(85) 3.1(65) 2.7(56) 2.4(50)
EMR Shinunbongbyeo 5.3(100) 2.9(55) 2.6(49) 2.1(40) 2.2(42)
Unjangbyeo 4.9(100) 3.1(63) 2.7(55) 2.5(51) 2.3(47)
Mean 5.0(100) 3.4(68) 2.8(56) 2.4(49) 2.3(46)
Ganchuckbyeo 5.5(100) 3.8(69) 3.4(62) 3.2(58) 3.0(55)
MMR Ilpumbyeo 4.4(100) 4.1(93) 3.5(80) 3.2(73) 2.8(64)
Noganbyeo 5.2(100) 2.5(48) 2.3(44) 2.1(40) 2.1(40)
‘Mean 5.0(100) 3.5(70) 3.1(62) 2.8(57) 2.6(53)
Dongjinbyeo 5.1(100) 3.3(65) 3.0(59) 2.7(53) 2.5(49)
MLMR Gyehwabyeo 5.1(100) 4.0(78) 3.5(69) 3.3(65) 3.0(59)
Chucheongbyeo 4.8(100) 3.2(67) 2.9(60) 2.7(56) 2.6(59)
Mean 5.0(100) 3.5(70) 3.1(63) 2.9(58) 2.7(54)
Total mean 0.5(100) 3.4(68) 3.1(60) 2.7(54) 2.5(50)

EMR : Earley maturing rice
* . Barley straw scattering level : 450kg /10a (

Bt fE(2.7cm) > rpAEfE(2.6cm) > BA4#E(2.3
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