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Comparison of Growth, Yield and Quality by Green Crop
Treatments in Rice (Oryza sativa L.) Organic Cultivation

Cha, Kwang-Hong - Oh, Hwan-Jung - Park, Heung-Gyu -
An, Kyu-Nam - Park, Ro-Dong - Jung, Woo-Jin

To investigate a comparison of rice yield and quality by a utilization of green
crops using barley and hairyvetch, this study was carried out in rice (Oryza sativa
L.) organic cultivation field. Convention barley harvest (CBH), Green barley crop
(GBC), Green barley+Green Hairyvetch crop (GB+HVC), and Non-Green crop
(NGC) were treated in rice cultivation field. The results obtained as following: 1)
Culm length and pancile length in Convention barley harvest (CBH) cultivation
were longer than organic cultivation but were not significant difference in all
treatments. Yields of milled rice in Green barley crop (GBC) and Green barley+
Green Hairyvetch crop (GB+HVC) were by 90.3% and 95.9%, respectively. 2)
Protein contents in Green barley crop (GBC) and Green barley+Green Hairyvetch
crop (GB+HVC) were by 5.7% lower than 6.6% in Convention barley harvest
(CBH) cultivation. Amylose contents in all treatment were similar as range 18.8%
to 19.1%. Whiteness contents in Green barley crop (GBC) and Green barley+Green
Hairyvetch crop (GB+HVC) were slightly higher by 38.9% and 39.1%, respec-
tively, than 37.7% in Convention barley harvest (CBH) cultivation. 3) Palatability
values in Barley harvest (BH) and Non-Green crop (NGC) were slightly higher by
82.0 and 83.8, respectively, than 77.6 in Convention barley harvest (CBH) cultiva-
tion. 4) Head rice in Non-Green crop (NGC) was 95.5%, while that of Convention
barley harvest (CBH), Green barley crop (GBC), and Green barley+Green Hairy-
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vetch crop (GB+HVC) were slightly low as range 93.8% to 94.2%. White core
and belly rice in Convention barley harvest (CBH) cultivation was the highest
level by 1.7%. 5) Leaf blast, neck blast, sheath blight, rice stem maggot, rice leaf
roller, rice leaf-tier, and green rice leathopper were occurred lightly in rice field.

Key words : green crops, green barley crop, green hairyvetch crop, rice yield and
quality
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Table 1. Chemical properties of soils in the experimental field before green crops treatments

pH OM Av. P,0s Ex. cation (cmol /Kg) Av. SiO,
(1:5) (&/Kg) (mg/Kg) K Ca Mg (mg/Kg)
5.74 323 29.7 0.33 6.32 2.13 156.0

Al B ZE Table 29} 7o) AAae AEHFOZ 9Kg/l0as UAELZ 50%, M7 A AR
30%, OIAATLE 20%E 7IEoE YAWRITFE 7R E ST E A== N-P-K=4-2-1
%) 120Kg/10aZ A]-&3tth Halsu|3el Baj+solgux] Ealxu| e 7H| S A]&3)
A g3l M7 AAGOZE FAFE 60Kg/10aE °o]Y 5 110 Al &3ttt Fa5FAu 1=
B @3 7uE ®7 45Kg/10a9t SAFE 53Kg/10aS Al-83H L Al o] 28] (N-P-K=22-
12-12%) 15Kg/10a 2 TFAHE R § 240Kg/10aS Al &-31ct. HF < AAn| g9 7|2 AlH]
2kel 9Kg/10a%& 2Kgo] H-Z3F Atej o]t}

Table 2. Comparison of N-P-K fertilizer amounts (Kg/10a) in the experimental field

Nitrogen fertilizer
Treatment' N-P-K fertilizer
catme (Kg/10a) Basal Top dressing at | Top dressing at
tillering stage ripening stage
Convention barley harvest 6.4-45-3.0 6.4 - -
Green barley crop 89-42-19.2 - 24 -
Green barley+Green Hairyvetch crop | 9.2-4.5-21.9 - 2.4 -
Non-Green crop 7-3.6-18 4.8 24 -




s e}

=

0.67-0.2-0.78kg(/10a)

1

ENEREE

Z

=~

=1
= 2

A

ssie.

1.5-0.3-2.0kg(/10a), o] 2] Hl

4% 24}

=

o

A& Table 49F 2o HE

L
R

193E 109 5471

58
stk H2]9] N-P-K
W

[¢)

]

1 7](RN-500, Kett, Japan)

H

H

i) F91= 7

g =
= 5

]

Au

<%

8
i

N
w

el

o

Z

]

1ns

14

afe}
Y

te] 71A1 A

ZWE7)(MA-90A, Toyo, Japan)oll A 10%-3t
[e}

18,

A
as}

BV

EH]

=

F Rk o] o
E 59 TS5 59|31 v|=A(MA-90B, Toyo, Japan)S ©]-&

[e)

]il‘lhjl 33ga

p—

R

]i]_]_—
2 isoraulsh §7)))

714

B
ok

£l

|

el

wuldE 22T

1.

o] A THTable 3). H.2|=H| 9} B 2]+3] o]z W %]
ERIEe HEmalotet B+ ol u A

3
IS

Ris

Dz

}o mo
T o
L

R

hud

7F ohml

:ﬂ_

>

o

SRR

[¢]

obEl et 71E



H 1A Al SHlRE APl o7 e AS, £F 3 4 vl 59

&3 vt A =EsAT f71EEHS o] 5(2006)2] R} o] AlF Mo
H&) @olx om §(2007)2 Hiie} o] HulAErl o wolzl Age velidh v 9)
a4, e Folee Aol on, H Ao A FsekAmA Y f7]E A At
Bt o] HA7IEX e} Z Zol7t gllthe ©] 5(2006)9] KHile} o] Azjzhe] fo
Al Apol= VEREA] ekt

Table 3. Chemical properties of soils in the experimental field after green crops treatments

pH oM Av. P,Os Ex. cation (cmolc/Kg) Av. SiO,
Treatment
(1:5) (g/Kg) (mg/Kg) K Ca Mg (mg/Kg)
CBH 5.57 333 119.3 0.31 4.2 2.48 131
GBC 6.1 30.3 37.3 0.26 4.59 2.46 76
GB+HVC 6.1 52.0 36.3 0.25 4.57 2.22 111
NGC 5.78 48.7 36.7 0.23 4.44 2.37 85

" CBH: Convention barley harvest, GBC: Green barley crop, GB+HVC: Green barley+Green Hairyvetch
crop, NGC: Non-Green crop
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Table 4. Number of plants, number of stem, fresh weight and dry weight of green crops

Jan. 22 Apr. 7 Fresh wt. Dry wt.
Treatment
No. of plant/m’ | No. of stem/m’ (Kg/102) (Kg/102)
CBH 27 56 - -
GBC 20.5 27.8 2600 951
GB+HVC 14.8 20.3 1610 589
NGC 0 0 0 -

" CBH: Convention barley harvest, GBC: Green barley crop, GB+HVC: Green barley+Green Hairyvetch
crop, NGC: Non-Green crop
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Table 5. Growth characteristics and rice yield after green crops treatments in paddy field

Culm | Panicle | No. of | No. of (.ir;.nn Wt of | ‘brown/ Yield (kg/10a) Yield
. . filling | 1,000 | rough
Treatment | length | length | panicles |spikelets . . . . . Index
( ( mill | foanicl ratio | grains |rice ratio |Unhulled| Brown | Milled Iy
cm) cm) ! pameie (%) () (%) rice rice rice 0)
CBH 80.8 20.1 17.5 94.0 83.6 20.7 84.2 722 608 559 100

GBC 77.6 19.2 16.1 95.8 85.6 235 84.0 653 549 505 90.3

GB+HVC | 76.6 19.3 153 93.8 81.8 229 84.0 694 583 536 95.9

NGC 71.5 19.1 17.5 85.8 82.0 232 83.9 652 547 503 89.9

" CBH: Convention barley harvest, GBC: Green barley crop, GB+HVC: Green barley+Green Hairyvetch
crop, NGC: Non-Green crop
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Table 6. Comparison of rice composition and quality for green crop treatments

Head White Broken
Protein | Moisture | Amylose . Palatability - core and oxe Crack
Treatment Whiteness rice . rice .
(%) (%) (%) value o belly rice o rice (%)
(o) 0 (o)
(%0)
CBH 6.6 14.3 18.9 37.7 77.6 93.9 1.7 4.6 0.4
GBC 5.7 14.4 18.8 38.9 81.2 94.2 0.5 4.7 0.5
GB+HVC 5.7 14.7 19.0 39.1 82.2 93.8 0.6 53 0.3
NGC 5.7 149 19.1 383 83.8 95.5 0.3 39 0.4

" CBH: Convention barley harvest, GBC: Green barley crop, GB+HVC: Green barley+Green Hairyvetch
crop, NGC: Non-Green crop
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Table 7. Occurrence of rice diseases after green crops treatments in paddy field

Date Treatment Leaf Neck Sheath |Rice stem| Rice leaf| Rice |Green rice
blast | blast (%) |blight (%)| maggot roller leaf-tier |leathopper
CBH + - - + + - -
GBC + - - + + - -
Jul. 27
GB+HVC + - - + + - -
NGC + - - + + - -
CBH + - - - - - -
GBC + - - - + - -
Aug. 7
GB+HVC + - - - + + -
NGC + - - - - -
CBH - - - - - - ++
GBC - - - - - - ++
Sep. 8
GB+HVC - - - - - - ++
NGC - - - - - - ++
CBH - 2.1 33.7 - - - -
GBC - 0.2 32.1 - - - -
Oct. 5
GB+HVC - 0.6 30.8 - - - -
NGC - 0.4 32.7 - - - -

* Degree of infection: Slightly infected (%), little infected (+), medium infected (++), severe infected (+++),

** Neck blast (%): Diseased panicle, Sheath blight (%): Diseased stems

" CBH: Convention barley harvest, GBC: Green barley crop, GB+HVC: Green barley+Green Hairyvetch
crop, NGC: Non-Green crop
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