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Growth Characteristics of Six Rice Cultivars under Rice—Chinese Milk Vetch
(Astragalus sinicus L.) Cropping System

Byung-Jin Lee*f, Jong-Woong Ahn*, Dong-Yong Hwang*, Seong-Hwan Oh*, Joon—Hwan Kim*, Sang-Yeol Kim*,
Yeon—Chung Ku*, and Zhin-Ryong Choi**

*Yeongnam Agricultural Research Institute, NICS, RDA, Miryang 627-823, Korea

**College of Agriculture and Life Sci.,

ABSTRACT This study was carried out to comparatively
evaluate growth characteristics of rice cultivars under
rice-mono (conventional) and rice-Chinese milk vetch (Vetch)
cropping system. Six rice cultivars such as Geumobyeo,
Pungmibyeo, Hwayeongbyeo, Sobibyeo, Junambyeo and
Dongjinbyeo were tested in 2005. The results obtained are
summarized as follows ; plant height and cuim length of
all the tested cultivars at heading and harvest time were
shorter in rice-vetch cropping system than conventional,
however, nitrogen content of rice plants at heading and
harvesting time was higher in rice-vetch cropping system.
The total amount of nitrogen of rice plants was higher in
conventional than rice-vetch cropping system. Nitrogen
content of rice plant and uptake of Pungmibyeo was the
highest of all the tested cultivars in both cropping systems.
Generally, grain yield of tested cultivars seemed to be
higher in conventional than rice-vetch cropping system.
And it was the highest in Junambyeo as compared to those
of other cultivars. Head rice ratio and protein content were
higher in rice-vetch cropping system.

Keywords : rice, chinese milk vetch, rice quality, cropping
system

LAOI %Iﬂvl,ﬂ FUUA = Warta Qich &
Bl pALof| A Bete| R q}%e_g Lzt e 83t HHY
Fol gol d7= 9l , T, 223 e E

TCorresponding author: (Phone) +82-55-350-1176
(E-mail) leebj04@rda.go.kr

84

Gyeongsang Natl. University, Jinju 660-701, Korea

A9e 3ehu|g Algo| AR e AuistEtYasue, 1991).

A& (Astragalus sinicus L)& HR]ZEZ A Bt ofy
2 ARAERE 3, 5, R4 ol AujEo] foh
234 o] 7k A HH) R E(Jeong ef al., 1995; Jeong
et al., 1995; Yang et al., 2002; Jeong et al., 1996), o] =2}
E(Cho and Choe, 1999), ALEZAET} U QU(F], 1986; Seong
et al., 1991) 0. 2 2] 220 thgt A7} thFsHA ol F
ol A gtrt. ol #3E 2(1986)9] AF+Afel wEd
2489 FEAA 1ASHL 19 kg/10aZH T3 v AL
Alv|FEh o} 3|5 9] Alge] glol= ¥ w7t 7hs
&, 4294 Aol A AR K(Yang ef al., 2002; Cho
and Choe, 1999; Jeong et al., 1996)°] et W2 A7} <
A= ek, ‘

Kim ef al.(2001)& 2F8-932] A2 WAL 2000 ~4000
kg/10a0] 7155, F7190R 2.8 A 2.92%, SAF 0.74%,
7he) 4.28%= A2 AENEAA B Auja) LavE 50%
Az g AT S Quly stgri(Yang et al., 2002). Kim
et al(2001)2 2% AuEolA vEe] 384 Fof Uit
< A9t o2 F vl Alggle] ¥ A7t 7hesttt
atglon, Jeong e al.(1995)2 22 Aule FHl+7F B
ol vl o] 7t T, BEYE 34H¢ aAE
Hoka spglon, AaH|E Algol 6 kg/lOanxl s
T8 pigo] ZrekH, AHd Rl O FYgels 12
d A& AUd gATI tgen, o] A 29 3
(Cho and Choe, 1999)2] Au}o} X3}

B o] £gFil u)F.2 24 F-F(Alison ef al., 2000; Peng
et al., 1999; Kundu, 199N3 7-2-42)(Singh et al., 2001)

i



2P HHUEA W Yassl =% 85

Z%;q.z‘;é] =
Aol &S HiRt wol7] A
e éiﬂli«l FEA7I(Gina et al., 2000), AL
(Cassman et al., 1996), A& H]=2] F7(Cho and Choe,
1999; Whitbread ef al., 1999)7} F@3icti s}t
2 AR A2FEolA 6 7 28 8 FF A, Ao
5% % 01" 52 2Asg

M2 Y e

o Apg-cjo] AuE AZatst
AL G2} LAl A st on, *M‘&‘Ol
Foju(RAF), Lo, SGH(FAE
HEIEEE 6] 52 Agstar
A e b e 4ed SN 5
fo, A Aol 429 £ BANYNE 147
(64 1029 meje] FAHY F 6% 130] 25UBE
30x14 cmZ 13 1208 & oo} sjglon, AFTL vz
G 3ehEos snh AEAAL 248G e ¥
o, A ST SEUEY BEA el £3te] 2

-o14k-7}el, 11-4.5-5.7 kg/10a& Al-88tg o, 71H]-2Y
H]-5=H](50-20-30%) 2 A|-§5}91, Afuf - = 5&2AETH
EEA -] Eskglt) Table 12 FA| £ AlgHE
o|a}std £4& VeRloith

ANFES FUHE A2 FUF2 EH7)(5€23Y)

of ABZOE 300 kg/10a0|Q o, AEFFoal i

o
2

2.96, Q14F 0.54 7+ 3.23%°] K Table 2).

A ol A o] A=
E Al o) & 15¢0] kvl JAIE 3 kg/l0aZ A
Eal e}, AEFHL ol F 3020l WAL RIS 200
IR L o B E i

Bl g2 o] & 159, &7 23 £&A7(&F
3 50-55)0] 24, A%, ABF QHE 191 423
AaFE 25t AEFE A28 75T ol 48417H0]
N Az T SRl § o4 sk g el =
Astar, E47](Super mill HM-180, Korea)2 F4(40 mesh

o]Ahsto] Kjeldahlg o2 HALFFE A3t G4

T SPAD-502 (Minolta, Japan)S o]-&3}o] 2A}3}GL) 4
g 5 % Y SUdast SEUER 2AVIEQ003)
of Za}o] AT,
2ol nAEAL 8 & g27|(Kiya TS-190, Japan )2
38te] = 15%7F HEE AT v 300 g AHE @
u71E ARgstel AL, Wnje dujofjA FAHR 8%
o] =L, il e] 9l SAdu], uls, Ahl, Av
783 Hu] 8]&R Z9)9A7|(Shizuok Seiki, RS-2000X,
Japan) S A3t} RARSHG Om, 2] chulal gheko 1z
A EA7](NIRSystem 6500, Foss, Sweden)E ©]-8-35f]
SIS data 42 SAS JEIL% Mg

WA A5 U E A

mﬂ

flee

dat W nFE
B s
TAE 6719 B FFo Wit ojF F
B Zzw QSEAO Table 37 2tk

A2 Aol A ZERE] AR 3UF ool wWE T

Table 1. Soil physico-chemical properties before rice transplanting and after harvesting on rice-vetch cropping system.

pH OM Av. P;0s CEC Ex.cation (cmol kg"l)
Elements o 3 1
(1:5) (%o (mg kg')  (cmol kg™) K Ca Mg
Before MC* 6.4 1.4 77 12.58 0.36 10.48 1.52
transplanting Con. 6.2 1.1 78 8.68 0.61 6.27 1.28
After MC 5.4 1.4 67 6.85 0.36 4.98 0.82
harvesting Con. 6.5 1.0 76 9.33 0.42 7.56 1.48
*MC : Milk vetch cultivation, Con. : conventional (means non-milk vetch cultivation)
Table 2. Nutrient contents of milk vetch at maximum blooming stage
(unit : %)
T-N P05 KO
2.96 0.54 3.23
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Table 3. Growth characteristics of 6 rice cultivars at early and heading stage under rice-milk vetch cropping system.

15 days after transplanting

Heading stage

Treatment Variety

Plant height No. of tiller CGR” Culm length  Leaf color  Dry weight

(cm) (no/hilt) (g/m’/day) (cm) (SPAD) (g/m2)

Geumobyeo 40™ 32 0.7 68° 43.8° 450°
Pungmibyeo 43° 3.5 1.0 68" 42.7° 623°

MO Sobibyeo 42® - 32 1.1 73 43.8° 627°
Hwayeongbyeo 38> 4.0 0.9 68" 41.4° 625°
Junambyeo 33« 4.1 0.7 63° 43.8° 703°
Dongjinbyeo 35% 3.3 0.8 75° 38.4° 727

Avg. 38.5 3.6 0.9 69.2 423 626
Geumobyco 46 49 1.6 80™ 40.2° 660
Pungmibyeo 48° 49 13 80 40.5° 752

Con Sobibyeo 43° 4.4 1.6 84° 40.2° 841
Hwayeongbyeo 40% 5.4 1.4 75™ 36.5° 771
Junambyeo 39° 5.4 1.3 74° 41.6° 772
Dongjinbyeo 41 5.1 1.5 80" 35.5° 899

Avg. 43 5.0 1.5 78.8 39.1 783

Treatment k¥ &k ok Kk kk k%

'MC : Milk vetch cultivation, Con. : conventional (means non-milk vetch cultivation).

PCGR: Crop Growth Rate.

Means with the same letter in a column are not significantly different at the 5% level by Duncan’s multiple range test
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Table 4. Nitrogen content of rice plant parts at heading and harvesting stage.
(unit : %)
Heading stage Harvesting stage
Treatment Variety
Leaf Culm Panicle Leaf Culm Panicle

Geumobyeo 2.6° 0.9° 1.4 1.6 0.8 12
Pungmibyeo 3.0° 1.1% 1.2° 1.4 0.9 1.5

M Sobibyeo 2.9% 1.0® 1.1° 1.5 0.7 13
Hwayeongbyeo 2.9° 1.1° 1.1° 1.6 0.9 1.3

Junambyeo 2.8% 0.9" 1.1° 1.6 0.8 1.2
Dongjinbyeo 2.6° 0.9 1.0° 1.4 0.8 1.2

Avg. 2.8 1.0 1.2 1.5 0.9 1.3

Geumobyeo 2.5% 0.9 1.3 1.5% 0.7 1.1
Pungmibyeo 2.8° 1.0 1.3 1.6° 0.7 1.3

Con Sobibyeo 2.7 0.8 1.1° 1.4%° 0.7 1.2
Hwayeongbyeo 2.6% 0.8 1.1% 1.3° 0.7 1.2

Junambyeo 2.7° 0.8 1.0% 1.5% 0.8 1.1
Dongjinbyco 2.4° 0.8 0.9° 1.2 0.8 12

Avg. 2.6 0.9 1.1 1.4 0.7 1.2

Treatment ** ** ns ns ns *E

'MC : Milk vetch cultivation, Con. : conventional (means non-milk vetch cultivation).

Means with the same letter in a column are not significantly different at the 5% level by Duncan’s multiple range test

Table 5. Nitrogen uptake of rice plant parts at heading and harvesting stage.

(kg/10a)

Heading stage Harvesting stage
Treatment Variety
Leaf Culm Panicle Leaf Culm Panicle
Geumobyeo 33 2.4° 0.8 5.7 9.2% 6.2
Pungmibyeo 4.8 4.2° 1.1 5.4 142° 8.1
MC Sobibyeo 3.9 3.9° 1.0 5.4 7.8° 5.6
Hwayeongbyeo 49 4.1° 1.0 6.1 12.0°* 6.4
Junambyeo 5.0 4.0° 1.1 6.4 102 6.4
Dongjinbyeo 49 4.0° 0.9 6.4 11.9* 5.5
Avg. 45 3.8 1.0 5.9 10.9 6.4
Geumobyeo 4.9 3.4 1.1 5.1° 7.2° 5.7°
Pungmibyeo 6.2 4.4 1.0 8.6" 11.5° 7.1%
Con Sobibyeo 6.1 43 1.1 8.4 11.9° 9'3:
Hwayeongbyeo 4.3 3.2 0.8 5.2° 11.0° 7.7
Junambyeo 5.7 4.0 1.1 7.9% 11.6" 7.5%
Dongjinbyeo 55 4.4 0.8 7.0° 12.6° 7.0%
Avg. 55 4.0 1.0 7.0 11.0 6.4
Treatment *ok ns ns Hk * ns

'MC : Milk vetch cultivation, Con. : conventional (means non-milk vetch cultivation).

Means with the same letter in a column are not significantly different at the 5% level by Duncan’s multiple range test
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Table 6. Yield and yield components of rice cultivars under rice-milk vetch cropping system.

. No. of panicle No. of spikelets Ripening ratio Wt. of 1,000 Milled rice
Treatment Variety (no./fnz) (nojrlif) P (%g) grains (g) (kg/10a)
Geumobyeo 227 109 87.0° 19.4° 346°
Pungmibyeo 257 108 91.1* 18.7° 339°
Mo Sobibyeo 221 107 82.4° 23.9° 410%
Hwayeongbyeo 251 89 85.2" 20.1° 398"
Junambyeo 250 110 85.1° 20.3" 430°
Dongjinbyco 250 98 95.4° 223" 414®
Avg. 242 87.17 87.1 20.8 388
Geumobyeo 262 114° 94.7% 18.8° 404°
Pungmibyeo 269" 101® 76.5% 18.4° 406°
Con. Sobibyeo 239° 109° 94.0° 24.5° 455*
Hwayeongbyeo 275% 96™ 85.0™ 19.8° 430™
Junambyeo 275° 112° 71.3% 20.4" 463"
Dongjinbyeo 268 93® 78.0" 20.9° 431
Avg. 265 103.19 83.3 20.5 434
Treatment ok ns ns *E

ns

'MC : Milk vetch cultivation, Con. : conventional (means non-milk vetch cultivation).

Means with the same letter in a column are not significantly different at the 5% level by Duncan’s multiple range test.
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Table 7. Correlation coefficients between yield and yield components of rice plants tested.

HR

YH WG NP RR
Items ]
MC Con. MC Con. MC Con. MC Con. MC Con.
YH -171 798%*
WG -.397* -.545% 394 -482%
NP -.256 -.585%* .031 526%* 068** -.040*
RR 268 199 244 -202 L068** -.040%* S560** 298
NS -.619%* -.343 229 -.196 057** -.041%* 560** 298 -482*% - 058%*
"MC : Milk vetch cultivation, Con. : conventional (means non-milk vetch cultivation),

HR : Head rice ratio (%), YH : Yield of head rice (kg/10a),
WG : Wt. of 1,000 grains (g), NP : No. of panicle (no./m°),
RR : Ripening ratio (%), NS : No. of spikelets.

*#% ¢ significant at 5% and 1% level, respectively.

Table 8. Head rice ratio, protein content and palatability value of rice cultivars under rice-milk vetch cropping system.

Head rice ratio

Protein content Palatability value

Variety (%) (%) by rice tester
MC’ Con. MC Con. MC Con.
Geumobyeo 94.7 94.7 7.6 7.4 56.0 61.5
Pungmibyeo 95.1 94.0 7.5 7.4 64.2 69.6
Sobibyeo 85.7 76.5 7.1 6.5 60.7 64.7
Hwayeongbyeo 92.1 85.0 7.3 6.8 64.8 58.0
Junambyeo 83.9 71.3 7.2 6.6 61.8 61.0
Dongjinbyeo 9.3 78.0 7.0 6.6 56.1 57.1
Avg. 90.6 83.3 7.3 6.9 60.6 62.0
'MC : Milk vetch cultivation, Con. : conventional (means non-milk vetch cultivation).
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