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ABSTRACT: Three new rice farming systems, i.e. (1)
straw-mulched no-till rice cropping system(SMNTRCS),
(2)straw-mulched no-till rice-vetch cropping system
(SMNTRWCS), (3)conventional rice-barley cropping sys-
tem(CRVCS) have been established and compared with
(4)conventional rice cropping system(CRCS). Grain
appearance of brown rice of Korean native rice cultivars
in SMNTRCS and SMNTRVCS were better than those in
CRBCS and CRCS. Grain appearance of milled rice in
SMNTRCS was better than those of other cropping sys-
tems. Korean native rice cultivars showed more white
belly and broken rice than those of recommended rice cul-
tivars. Mg and K contents of Korean native rice cultivars
were the highest in SMNTRVCS. Protein contents of all
the cultivars tested were the highest in SMNTRCS. Pro-
tein contents of Korean native cultivars were higher than
those of recommended cultivars. Amylose contents of the
cultivars tested were from 16 to 22 percent, while those of
Aedal and Jeamjo were significantly higher than those of
the other cultivars. Alkali digestibility values(ADV) of
milled rice grain, tested in 1.2% potassium hydroxide for
23 h at 30°C, showed varietal differences and the cultivars
grown in CRBCS were the highest and the lowest in
CRCS.

Keywords: milled rice quality, rice, cropping system, straw-
mulched, no-till
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Table 1. Yield-related characteristics of 8 Korean native rice cultivars used in this experiment.

Cultivar Maturity Plant height Tiller numbers Response to N Yield
Daegubyeo early medium low high medium
26451* early medium medium low medium
Aedal medium long mediun low medium
Jeomjo medium long low high medium

*26451, aengmi : A red rice of collected Korean native rice cultivar.

A2 FHeE D 58 2847 5] o) Fhsdlra
Eei=g

e AnlE JeE sleky aa2s dhilda) opd 2
Mg, K 5¢| §&o] vt o] diid §akd &% 7+ WHo)
B} 8734 wol7t =14 Jehdti s13ivh(Heu & Moon,
1974; Gomez, 1975; Choi ef al, 1990). Heu & Moon
(1974y2 1 Aullollx] A Fe] A8, Alapy 28|52 Al
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ZF AFE7elx 200330 AAE
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TE5EE o 45l EALS A dE(send : 13.4%;
silt : 57.2%; clay : 30.4%)%] &% (fine silty, mixed, mesic
familly of Fluvaquentic Eutrochrepts)o]t}.

ARAAE =58H 71 FUE Y & de 2L I
AAZ Table 29 o] F4-¢ J-9E W ZFA A (straw-
mulched no-till rice cropping system, SMNTRCS), #7438 &
8 W29 ZEAA (straw-mulched no-till rice-vetch
cropping system, SMNTRVCS), #3 u-Hg ZHHEAA
(conventional rice-barley cropping system, CRBCS), #3 H
2} A (conventional tice cropping system, CRCS)E 3151t}

242 3 IE 8 ISHH(SMNTRCS) FvRlos b
53 % WS o HEae AFT 0|59 B 49 SR
B W2 s 93 388 BT, 59 2500 302

Table 2. Types of tillage and the amount of straw applied to soil.

Treatment Dry Matter straws, Kg/10a
SMNTRCS' ' 480
SMNTRVCS 250
CRBCS 400
CRCS 0

'SMNTRCS, straw-mulched no-till rice cropping system;
SMNTRVCS, straw-mulched no-till rice-vetch cropping System;
CRBCS, conventional rice-barley cropping system; CRCS,
conventional rice cropping system.

1 32 $oldstnt. AlR[E(N-P,05-K,0)2 6.54-5Kg/
10a2 31gich. BAE-S 7|6 290489 nle-S Ne| 4
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Hels HN)7)E AMgEle] dujela YN 8%E O =

wo| Z2l: dnmler Woje) 100089l thek $bdn], vy,
Atel, el a3 se) 8182 E999 7)(Shizuok Seiki,
RS-2000X, Japan)S AR8-310] ZA}al%TH

LIESAE: 1.0, 1.2, 1.4%2] KOH £ 5m/e} wWin] 7
HE petridish(50 mmx12 mm) ¥ 30°CS) &-&7]of 23A17F
A F A BARE BETO) 9sie] 24319t (Table
3).

EHYE BFEk 2o] HAAFS Kjeldahl B4 P02 Huks}
o 5955 Fate] T S 7).

Amylose &2 Juliano®] HAR el we} opd 25 BA s}
ot Wu)E F4))7](Cyclotec 1093 sample mill, USA)K &
(80 meshohyzte] 50°ColA] 2447F AxAIZL A& 100 mg

Table 3. Description of reading scales for evaluating the alkali
digestibility.

Index Degree of digestibility
1 Kernel chalky and a little affected or not
Kernel chalky and slightly swollen
Kernel swollen with a bursted belly and a narrow collar

2
3
4 Kernel swollen with a cloudy collar
5
6
7

Kernel disintegrated into a cloudy mass with chalky
fragments

Kernel disintegrated, margining with a clear mass
All kernels completely dispersed into a clear mass

Table 4. Ratio of head, immature, damaged, discolored, crack and brokens of brown rice of Korean native and recommended rice

cultivars under different paddy rice systems.

Treatment(T) Cultivars(V) Head Immature Damaged Dead Disco lored Crack Broken
%
Daegubyeo 454 40.6 9.3 1.0 0.2 2.1 1.3
26451 68.8 15.1 6.3 0.1 0.2 8.2 1.2
Aedal 51.8 35.6 6.7 1.1 0.5 3.3 1.0
SMNTRCS' Jeamjo 1838 724 1.7 49 02 1.7 02
Dongjin #1 80.7 11.2 42 0.2 0.1 32 0.4
IImibyeo 86.3 8.0 1.7 0.2 0.2 32 0.4
LSD.os 8.0 6.9 2.4 0.9 0.3 2.6 0.5
Daegubyeo 423 433 7.3 1.8 0.5 34 1.5
26451 71.3 17.2 5.0 0.7 0.3 4.8 0.6
Aedal 41.1 43.8 6.1 4.0 0.7 3.1 1.2
SMNTRVCS Jeamjo 28.2 56.3 4.9 7.0 0.3 2.7 0.5
Dongjin #1 82.2 5.6 54 0.3 0.2 5.7 0.6
Ilmibyeo 77.7 13.5 3.3 0.9 0.2 3.8 0.6
LSD.os 10.1 11.8 2.5 14 04 ns 0.4
Daegubyeo 31.7 544 5.6 2.7 0.6 3.7 1.3
26451 66.7 13.2 6.2 0.9 0.3 11.7 1.0
Aedal 456 4.5 4.4 3.0 0.4 3.3 0.8
CRBCS Jeamjo 30.6 55.9 3.8 5.1 0.2 3.4 1.0
Dongjin #1 80.8 8.7 6.2 0.2 0.3 3.3 0.4
IlImibyeo 75.8 17.2 22 0.4 0.3 3.4 0.6
LSD.os 3.8 9.9 2.6 1.4 0.3 1.8 0.8
Daegubyeo 349 38.1 14.9 1.4 0.3 33 7.1
26451 61.7 18.0 84 0.7 0.5 8.0 2.7
Aedal 36.1 452 7.1 3.6 0.7 3.7 3.6
CRCS Jeamjo 12.5 74.6 5.0 52 0.4 1.5 0.9
Dongjin #1 64.6 26.6 3.5 0.4 0.2 2.8 1.8
Imibyeo 72.3 20.3 2.4 0.8 0.2 2.3 1.8
LSD.os 10.9 13.8 4.1 1.5 0.4 3.6 0.9
T ok d3k ko Hk Kk H%k ek
T*V Hk Hk sk &3 Kk %k sk

ns non-significant
*, **significant at 0.05 and 0.01 probability, respectively
*See details in Table 2.
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& e Zgkiazo) Y3l 95% EtOH 1 miS 1 N NaOH
Imie F7¥ste 95°CelA 7EZE F3AZ] & FF 100ml
€ A F& E5 AAAZ F A FH/HF 50 mirt B9
Qe 100ml o= ZgP2Fo IIAE S5migdk IN
CH;COOH 1m/9t R-KIEH 2miE H7lste] B34 A
(Spectronic 20 Genesys, USAPIA 620 nme] S48 &4
SIHIL, £ OMHEAS EFEEFOE AMESl] AR 3ag
Ag AT F RS AAET

K, Mg &2k 27158 200 mgell 280 (H,S0,: HCIO, : HyO,,
2:5:9) 8mF= H7131e] 380°CollA] -3l (Tecator 2020 Digestor,
USAZE & ZHFE ¥ 100m/2 A%t Inductively

Coupled Plasma(ICP, Perkin Elmer 3300, USA)2 FASISIT]
a9 g

80| ¥ 40| &

m H)g2 ARAAZ, F5 28 F3AEAA f
oF xol7b A HJrKTable 4). ¢Hm HELE
SMNTRCSHA 7bd Zgkon, thgo2 SMNTRVCS,
CRBCS &3 CRCS <22 YERII, CRCSHM = visH
3} Hu] 223 Hu)e] vige] tkE FAFAA Bl =4
ERtth Lee 5(1996)% Ko 5(1998)9] R3ol] ojsld &n
o] EFHEA F Ao HAL F7] 258 o] ok

Table 5. Ratio of perfect, chalky, damaged, discolored, crack and brokens of milled rice of Korean native and recommended rice cultivars

under different paddy rice cropping systems.

Treantment(T) Cultivars(V) Head Chalky Damage Crack Broken
%
Daegubyeo 42.0 40.2 54 23 9.7
26451 5.1 67.0 0.8 0.9 26.1
SMNTRCS ! Aedal 325 55.1 1.5 4.6 6.3
Jeamjo 10.2 71.6 1.2 1.3 15.6
Dongjin #1 72.8 22.7 14 1.2 1.9
Ilmibyeo 772 17.0 2.0 1.5 2.3
LSD.05 4.6 3.9 2.3 0.7 2.5
Daegubyeo 28.5 483 8.0 2.1 13.0
26451 40.3 52.8 0.4 34 3.2
Aedal 12.7 572 17.5 0.8 11.8
SMNTRVCS Jeamjo 16.4 534 11.8 1.6 16.9
Dongjin #1 82.1 7.7 5.6 3.9 0.7
Iimibyeo 67.9 177 9.5 1.7 3.2
LSD.os 49 39 44 09 13
Daegubyeo 20.5 53.5 7.5 1.5 16.9
26451 45.7 43.1 1.7 6.2 34
Aedal 16.7 69.4 0.7 5.1 8.1
CRBCS Jeamjo 18.6 64.0 03 3.6 134
Dongjin #1 229 494 0.2 23.7 3.8
Timibyeo 62.9 28.1 1.4 29 4.6
LSD.os 3.0 44 4.8 1.9 1.3
Daegubyeo 312 40.5 11.1 2.0 15.3
26451 36.1 40.3 4.5 3.8 ' 15.3
Aedal 297 45.7 2.4 2.5 19.7
CRCS Jeamjo 11.9 522 4.1 1.8 30.1
Dongjin #1 57.5 272 3.5 0.9 11.0
Timibyeo 66.1 20.7 3.6 0.8 3.8
LSD.os 13.4 14.4 6.5 2.5 7.7
T ok L ke ns Hsk
T*V Hsk K%k sk &k 3k

ns non-significant
* ** significant at 0.05 and 0.01 probability, respectively
*See details in Table 2.
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Ao e Gl 264510] T2 o) Hls) gEm B
&0] BE ZFA AN =4 Jelg, gieie g2 A
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ghdn] vlgLe T2 2ARAAC vs) e A Byt A
&% SMNTRCSS}F CRCSellA ghdm] 1vlgo] 713 whe uhd

T
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olsg Hlgol gtk AWl Hlgge] we A &
S % 99 BYH AT el AR /S Ao B
Ak, wWebd 9e] e Eo] sl &4 ¥ 99 B
4 588 wolm el ARV} & HES s Qo] Fa5
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(Table 5). ¥jw]e] ¢dn] ¥]§-& SMNTRVCSAAN #& 733
< Yehigien, CRBCSAA 7FE wtch 4l - Hdjvj=
CRBCSoA] 71¢ =ghom, d3ig SMNTRVCSOIA], =4

Table 6. Protein and amylose content, and difference of alkali digestibility value at the different KOH concentration of Korean
native and recommended rice cultivars under the different paddy rice cropping systems.

KOH
Treatment(T) Cultivars(V) Protein Amylose 0 P 4
%
Daegubyeo 8.0 16.4 243 243 5.71
26451 9.0 16.2 271 3.71 5.00
SMNTRCST Aedal 9.9 209 243 3.86 6.14
‘ Jeamjo 8.6 21.5 5.14 557 6.86
Dongjin #1 6.3 17.7 271 4.14 6.71
IImibyeo 6.6 17.5 2.00 3.57 6.29
LSD.os 1.2 0.8 0.94 0.85 0.44
Daegubyeo 9.2 17.6 2.00 343 3.57
26451 8.3 17.7 2.71 429 5.14
SMNTRVCS Aeda.l 7.3 199 3.00 3N 6.86
Jeamjo 7.8 22.5 6.00 5.86 7.00
Dongjin #1 6.3 18.8 3.86 5.29 6.86
[mibyeo 6.2 19.7 2.00 4.57 6.57
LSD.os 0.5 0.9 1.22 1.25 0.88
Daegubyeo 7.5 15.6 2.00 3.14 529
26451 7.7 18.5 2.29 4.14 429
CRBCS Aeda.l 7.6 19.7 3.29 5.71 6.14
Jeamjo 6.9 18.0 543 6.00 7.00
Dongjin #1 7.0 174 3.57 571 6.29
Timibyeo 6.8 19.9 2.43 47N 6.00
LSD.os ns 0.8 1.02 0.80 0.74
Daegubyeo 8.1 19.3 1.57 2.57 5.86
26451 7.7 20.9 1.43 257 5.57
Aedal 7.0 19.4 1.57 3.14 5.43
CRCS Jeamjo 7.9 18.3 2.00 4.86 5.43
Dongjin #1 6.1 18.3 2.29 3.14 5.71
IlImibyeo 6.2 19.1 2.00 2.71 6.57
LSD.os 1.1 1.1 0.46 0.83 0.97
T sk & k% Ak Hk
T*V *k ok ns sk sk

ns non-significant

* **significant at 0.05 and 0.01 probability, respectively
*See details in Table 2.
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o &g #vli= CRCSAA 7HE A ekttt weba] win
o] oJ#L ¢kdu] H)go] &3 )7t HL& SMNTRVCS7h
F £ Zog #gudc).

B2 1355 SMNTRVCSHIA $v] vlgo] Egkon, du)

i SMNTRVCSE AQg U™z ZRA AN 78 3%
ok 53159 ArHE ALS YA EFqMe A - B9
mj¢] H|go] ol &Y FZo| otk Lee S(1996)
A o] Aol Fge Beol Bt e,
AlFeM e 54 I AEA FFo] A Jehbe
AF%S 29 g FE E5 1139 grse] 9n)
I BAo] A Brt Fol At 2nAEERE ¢
A ST AT o)L T 3Rt Ay SFolnt. A
7191 Al AR2 =4 542 el v vl&x 9

Ao} o] Aui@A FFge Hol wernz IFA F it
< HEiME E5 A9t Aol $88 o= dadn

2|8 & ,

e 9T FE F71ES Mot K2 gEA glon
(Oh, 1993), ZE7HE ZE 24N FoH<l 2fel7} Q13
HAAT, FARA AN CaZ AT ThE QAEMT #
2ZQ] zpo)7} A=A 2Bl olF AT AEIME BE
K204 FeAo] AHE K Table 6). Cad#dE CRBCSe]
Al, NaZre CRCSOIA, Mge K& SMNTRVCSIIA
7P w4t SEE Aol mE 7718 S SMNTRVCS
7} the ZHEAAl] B8 Mget KEgel =4 velste, of
RE o|YA7I7t TAFAFE Mot KEHo] otk Ko

Table 7. Chemical characteristics of rice quality in Korean native and recommended rice cultivars under different paddy rice cropping

systems.
Treatmen(T) T Cultivars(V) Ca Na K Mg Mg/K
’ %
Daegubyeo 16.5 38.2 332 20.9 0.64
26451 6.3 21.8 30.0 15.0 0.50
SMNTRCS Aedal 6.8 14.9 357 21.1 0.59
Jeamjo 9.0 19.3 36.0 21.3 0.59
Dongjin #1 22.3 24.6 30.3 17.3 0.57
IlImibyeo 8.1 17.1 36.9 24.7 0.67
LSD.os 73 17.3 ns 3.6 0.08
Daegubyeo 9.0 18.9 385 26.1 0.68
26451 7.6 18.6 50.0 31.1 0.62
Aedal 9.5 20.3 59.9 412 0.68
SMNTRVCS Jeamjo 7.3 15.0 35.1 20.3 0.58
Dongjin #1 84 17.5 41.6 24.5 0.59
IImibyeo 12.5 353 39.9 21.6 041
LSD.os ns 17.8 ns 17.69 0.18
Daegubyeo 7.6 17.8 - 333 20.7 0.62
26451 7.7 18.8 45.1 25.4 0.56
Aedal 27.2 30.0 31.2 17.4 0.56
CRBCS Jeamjo 7.0 17.9 33.9 20.2 0.60
Dongjin #1 11.6 22.8 344 194 0.56
IlImibyeo 16.9 24.6 34.9 19.1 0.55
LSD.os 154 6.9 5.0 4.0 0.04
Daegubyeo 15.5 48.7 18.0 21.7 1.20
26451 13.6 39.6 14.9 18.6 125
Aedal 11.3 48.8 174 17.8 1.03
CRCS Jeamjo 10.4 47.6 17.2 18.4 1.07
Dongjin #1 10.5 40.6 14.4 17.2 1.21
Iimibyeo 10.7 51.9 18.6 17.0 0.92
LSD.os 3.5 42 22 2.1 0.22
T ns &k ko sk Kk
T*V dk sk ns E 23 %ok

ns non-significant
*, **significant at 0.05 and 0.01 probability, respectively
*See details in Table 2.



2|2 mj=2

(1998)9] A} the P Vel o™, CRCSHIM Mg
b K&HFo] 7T YA JERdTE Oh(1993y Mg/Kel 72
Wotdhs A AEg HAda sded, B AgdMe
CRCS9| MgK Fto] th& ZEA A vis) 7 24 Yeht
A MgKe #77F O& ATl vs) £2 Zo= dd
"o
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oM duHE Naghgol, 264518 Kdsko] 28|35 ofge
Mgdhol 74zt ThE E38d Hj3) =90tk MgKaEe A4
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W EIAEE 1.2% KOH ExolA EE7F Hol7t 718
P UERE, 1.4% KOH FxoMe F57 ¥ol7t gdsiA]
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