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]. Effects of Varieties and Seeding Date
on the Variation of Agronomic Traits
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ABSTRACT

To investigate the possibility of improvement of seed mustard varieties, these experiments were conducted
at Muan in Chonranamdo for three years with five local seed mustard varieties and seeding dates.

Local varieties collected from Seoul, Cheju and introduced from Japan showed earlier bolting date while
Yungsanpo and Suweon varieties bolted later and Suweon variety exhibited the latest maturity.

Suweon variety had the shortest plant height with higher number of grains per pod. Seoul and Yungsanpo
varietjes had more total branch numbers than others. There was no varietal difference in grain weight, pod
leﬂgth and one liter weight. Grain yield per 10a was highest in Seoul variety by 247.5kg.

Late seeding date delayed the bolting and flowering date while plant height, total branch numbers, pod
numbers per ear and grain number per pod were decreased. The magnitude of varietal response to seeding
date was varied greatly with traits.

Grain weights per liter, 1,000 grain weight, pod lengths, oil contents, and fatty acid compositions were
not affected by the different seeding dates.
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Table 1. Bolting, flowering, and maturing dates of five mustard varieties on different sowing dates

First Flowering Maturing  Growing
Sowing Bolting flowering Flowering End of Maturing period period period
Varieties date date date date flowering date (days) (days) (days)
Seoul Sep. 30 3.19 4.6 4.15 5.17 6.4 41 59 247
Oct. 10 3.21 4.15 4.19 5.21 6.4 36 50 237
Oct. 20 3.25 4.21 4.25 5.28 6.10 37 50 233
Suweon Sep. 30 3.27 4.22 428 5.24 6.10 32 49 253
: Oct. 10 3.29 4.28 5. 4 527 6.10 29 43 243
Oct. 20 4. 5 4.30 5.5 5.29 6.10 29 41 233
Yungsanpo  Sep. 30 3.23 4.15 4.19 5.18 6. 4 33 50 247
Oct. 10 3.25 4.17 4.21 5.26 6.10 39 54 243
Oct. 20 3.29 4.21 4.26 5.28 6.10 37 50 233
Cheju Sep. 30 3.16 4. 3 4. 8 5.17 6. 4 44 62 247
Oct. 10 3.20 4.17 4.21 5.26 6.10 39 54 243
Oct. 20 3.27 4.21 4.27 5.28 6.10 37 50 233
Japan Sep. 30 3.19 4. 6 4.17 5.19 6. 4 43 59 247
Oct. 10 3.21 4.17 4.21 526 6.10 39 54 243
Oct. 20 3.28 4.21 4.26 5.28 6.10 37 50 233
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Table 2. Variation of agronomic traits in five mustard varieties due to different sowing dates.

Plant No. of fertile Length  No. of pods Length
Varieties Sowing Height branches per plant of ear per ear of pod
date (cm) Ist 2nd Total (cm) (cm)
Seoul Sep. 30 187 i7 20 37 54 55 3.9
Oct. 10 139 10 14 24 54 43 3.6
Oct. 20 128 6 9 15 38 31 35
Suweon Sep. 30 136 9 18 27 46 48 4.1
Oct. 10 127 8 14 22 39 37 4.0
Oct. 20 106 8 12 20 29 25 3.9
Yungsanpo Sep. 30 184 11 23 34 57 44 4.2
Oct. 10 141 12 18 30 44 44 4.1
Oct. 20 126 10 17 27 41 44 3.7
Cheju Sep. 30 169 9 20 29 49 50 3.8
Oct. 10 145 8 8 16 39 38 3.7
Oct. 20 130 7 4 11 32 34 35
Japan Sep. 30 193 8 16 24 55 50 4.5
Oct. 10 128 5 14 19 42 38 3.8
Oct. 20 125 4 14 18 41 26 3.8
Seoul Sep. 30
Sowing Density of No.of 1,000 grain Weight of Qil Seed Index of Seed
Varieties date setting seeds Weight 1 liter content yield seed yield volume
(cm) per pod () () (%)  (kg/10a) (%)  (g/liter)
Seoul Sep. 30 100 19 2.2 673 32.1 247.5 100 350.7
Oct. 10 9.0 18 2.2 666 20.8 130.7 53 196.2
Oct. 20 8.0 i7 688 29.2 104.7 42 152.2
Suweon Sep. 30 8.3 22 653 28.8 199.5 100 305.5
Qct. 10 8.3 21 654 27.3 115.7 58 176.9
Oct. 20 8.0 21 2.1 26.4 87.8 44 152.9
Yungsanpo Sep. 30 11.0 20 2.1 660 31.4 209.8 100 317.9
Oct. 10 8.8 18 2.1 686 30.0 102.7 49 149.7
Oct. 20 10.0 16 2.1 688 29.1 85.0 41 123.5
Cheju Sep. 30 8.5 19 2.3 662 30.5 221.5 100 334.6
Oct. 10 8.0 17 23 700 28.1 97.3 44 139.0
Oct. 20 8.0 16 2.3 674 27.6 86.5 39 128.3
Japan Sep. 30 11.0 19 2.1 677 29.6 168.8 100 2493
Oct. 10 7.0 18 2.1 684 28.2 68.8 41 100.6
Oct. 20 9.0 18 2.1 688 26.6 55.5 33 80.7
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Table 3. Composition of fatty acids and glucosinolate in five mustard varieties on different sowing dates,

. Fatty acid
Varieties 2‘;:‘;‘"3 PAL. STE. OLE.  LIN.  LNL.  EIC.  ERU. Glucosinolate
acid acid acid acid acid acid acid (o-++++)
Seoul Sep. 30 2.9 1.1 11.5 19.0 14.6 9.6 41.3 -
Oct. 10 2.7 1.0 10.7 17.3 133 9.3 45.7 —+—
Oct. 20 3.1 1.1 11.1 18.9 13.8 9.0 43.1 ~—p——t—
Suweon Sep. 30 2.4 0.9 15.2 12.7 96 7.5 51.7 —
Oct. 10 2.3 1.0 154 12.6 9.5 8.6 50.6 ——
Oct. 20 24 1.0 12.4 13.5 9.6 8.5 53.7 —+——t
Yungsanpo Sep. 30 2.7 1.0 10.4 17.8 12.9 9.8 45.4 ———t—
Oct. 10 27 0.9 16.5 12.8 10.6 9.6 46.8 ——
Oct. 20 2.6 0.7 16.3 13.2 9.6 10.6 47.1 =
Cheju Sep. 30 0.0 1.4 12.4 18.8 13.5 10.4 40.5 ———t—t-
Oct. 10 3.1 1.0 11.0 19.0 13.7 9.1 43.2 — -
Oct. 20 2.5 0.9 11.2 18.1 13.3 9.9 442 ——
Japan Sep. 30 2.0 1.1 12.9 16.9 15.1 10.1 41.9 —+——t—t
Oct. 10 2.5 1.1 10.7 17.8 14.8 9.9 433 —
Oct. 20 25 1.2 10.6 17.6 125 938 45.8 -

PAL: Palmitic acid STE: Stearic acid OLE: Oleic acid
LIN: Linoleic acid LNL: Linolenic acid EIC: Eicosenic

2. BEHYERN UE TERYE B

7h ®E, BIE, KB ML

MEBS 238 1ol4 g upo) o] £5ME0] B
fEol zld el =2} xelAam gou 2 BEE 95
30 B3} 10 B 10 B $81 Alololii = 2~ 3 Ho] 3
Aoy 10 A10 83 108208 BREMAE 4
~7Ho Adsle] FHo] T44F MEY A d4s
E e ¢ ol oA 2yl KfEMdE ERS

April 15 } o
Apri 11 |
March 30
£ March25 |
o
a0
5
2 March20 |-
~— —= Youngsanpo
* ———= Seoul
March 15 | P % Japan
L *——= Cheju

Oct. 10 Oct. 20

Swing date
Fig. 1. Variation of bolting in five mustard varieties
on different sowing dates.

Sep.30

2o KEMEI FME, BXFEo] A-LH, &5 L
il mERY FEel Uiy REEUYE ¢ + o
o BTEMIS 2% 2 o4 3 ubs} o] HBHo] &
ol el el L&A odsln odedl ol &
o] MM/ 108 Ao del 3 ~6 Hol =
dslgi o BMEL 8~13 Hol A aislo] EWHE N
ERo o & BERE] & Rfolglcl MBME 9
A30 8 Bfae] AEHE N Jr x| KIEES 684
BE 23 1051085 108208 BHEL &

May 5
April 30 |-
& April 25 L
]
<
-
B
’g April 20 |-
2 - o
= i / """" * Suweon
April1S + o ~— — Youngsanpo
e————= Seoul
April 8 |- e = Japan
F———R Che_]u
Sep. 30 Oct. 10 Oct. 20
Sowing date

Fig. 2. Vanation of flowering date in five mustard
varieties on different sowing dates.

- 149 —



GfEo] E—3t BMHIE »olm ek =teld 10A10
BiEd A mE, BEs) 10 A208 #f v ds
Wik ol REARATE ol o 2 M AUE Hifo] 8~ 12
8 k5= o

v RIS ARl sME

1) & 8B4t

& REH BEY ERA 42 EE M-S ud 15
fgo] Ao ol e}l BE fflie] WX MLstn
et 1Y 34 B ule} o] 455, &5 L
Bz} o] BRo| 71 SHEL 9 A30 B4} 10
H 10 HZ ##fEo] RojAlel w2} 43~ 65 omr} Zo}
Hov Efo] gL &M KEMI BMES 9~
24 om7} gobx] GRAGR B Aol w12 BE &
FE EEAo] o] efbylel

cm
200 ememee * Suweon
190k x\“ o— ~——o Youngsanpo
\ Seoul
1801 Xemomon x Japan
x x Cheju
- 170
=
=
2 1600
S 1500
a.
1401 ‘ A \'
130} \
1of T
~-0
100 ~ . :
Sep. 30 Oct. 10 Oct. 20
Sowing date

Fig. 3. Variation of plant height in five mustard va-
rieties on different sowing dates.
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Table 4. Direct and indirect effects of the eight agro-
nomic traits to the yield in 1981, and 1982.

Year
1980 1981 1982
Effect of flowering date to the yield (Ply) 0.494 0.524 0.237

1) Direct effect (Ply) 0.494 0.524 0.237
2) Indirect via maturing date (r12p2y)0.064 0.100 0.000
3) Indirect via plant height (r13p3y)0.004 0.063 0.115
4) Indirect via ear length (r14p4y)0.2)7 0.067 0.353
5) Indirect via tota) branch (r15p5y)0.184 0.187 0.085
6) Indirect via No of pods per ear (rl6p6y) 0.035 0.378 0.001
7) Indirect via ripening ratio (r17p7y)0.180 0.089 0.132
8) Indirect via 1,000 grains weigh (r18p8y)0.108 0.011 0.065

Path of association

Effect of maturing date to the yield

1) Direct effect

2) Indirect viz maturing date
3) Indirect via plant height
4) Indirect via ear length

5) Indirect via total branch

(p2y) 0.197 0.523 0.004
(r12ply)0.161 0.100 0.00}
(123p3y) 0.002 0.070 0.055
(124p4y)0.179 0.062 0.026
(r25p5y)0.338 0.056 0.038
6) Indirect via No of pods per ear  (126p6y) 0.040 0.599 0.003
7) Indirect via ripening ratio (r27p7y)0.118 0.066 0.026
8) Indirect via 1,000 grains weight (128p8y)0.015 0.016 0.020

Effect of plant height to the yield

1) Direct effect

2) Indirect via flowering date
3) Indirect via maturing date
4) Indirect via car iength

5) Indirect via total branch

(p3y) 0.005 0.126 0.41}
(r13ply)0.155 0.261 0.066
(r23p2y)0.051 0.291 0.00}
(r34p4y) 0.599 0.147 0.570
(r35psy) 0.467 0.239 0.102
6) Indirect via No of pods per ear (r36p6y) 0.013 0.111 0.01§
7) Indirect via ripening ratio (r37p7y) 0.162 0.02! 0.063
8) Indirect via 1,000 grains weight (r38p8y) 0.038 0.009 0.048

Effect of ear to the yijeld

1) Direct effect
2) Indirect via flowering date
3) Indirect via maturing date

(p4y) 0.69]1 0.669 0.668
(r14ply) 0.155 0.208 0.12%
(r24p2y) 0.05) 0.191 0.000
4) Indirect via plant height (r34p3y) 0.005 0.110 0.350
5) Indirect via total branch (r45p5y) 0.564 0.130 0.16S
6) Indirect via No of pods per ear (r46p6y) 0.026 0.102 0.001
7} Indirect via ripening ratio (r47p7y) 0.090 0.005 0.055
8) Indirect via 1,000 grains weight (r48p8y)0.009 0.010 0.01?

Effect of total branch to the yield

(pSy) 1.301 0.606 0.888
(ri5ply) 0.080 0.612 0.052
(r25p2y) 0.051 0.048 0.000
(r35p3y) 0.002 0.050 0.108
(r45pdy) 0.300 0.036 0.285
6) Indirect via No of pods per ear (rS6p6y) 0.027 0.121 0.006
7) Indirect via ripening ratio (rS7p7y) 0.228 0.110 0.506
8) Indirect via 1,000 grains weight (r58p8y) 0.027 0.010 0.094

Effect of number of pods per ear to the yield

(p6y)  0.109 0.925 0.033
(ri6ply) 0.159 0.244 0.007
(r26p2y) 0.073 0.339 0.000
(r36p3y) 0.001 0.015 0.188
(r46pdy) 0.164 0.019 0.018
6) Indirect via total (r56p5y) 0.321 0.079 0.076
7) Indirect via ripening ratio (r67p7y) 0.111 0.074 0.005
8) Indirect via 1,000 grains weight (r68p8y) 0.023 0.019 0.114

Effect of ripening ratio to the yield

1) Direct effect
2) Indirect via flowering date
3) Indirect via maturing date

1) Direct effect

2) Indirect via flowering date
3) Indirect via maturing date
4) Indirect via plant height
5) Iadirect via ear length

1) Direct effect

2) Indirect via flowering date
3) Indirect via maturing date
4) Indirect via plant height
5) Indirect via length

(P7y)  0.307 0.145 0.596
(r17ply) 0290 0.319 0.052
(r27p2y) 0.076 0.023 0.000
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Table 4. (Cont’d)

Year
1980 1981 1982

(r37p3y) 0.003 0.018 0.644
3) Indirect via ear length (rd47p4) 0.202 0.006 0.061
6) Indirect via totar branch (r57p6y) 0.967 0.459 0.329
7) Indirect via No of pods per ear (r67p7y) 0.039 0.471 0.000
8) Indirect via 1,000 grains weight (r78p8y) 0.349 0.002 0.105

Effect fof 1,000 grains weight to the yield

(p8y)* 0.153 0.038 0.180
(ri8ply) 0.349 0.154 0.086
(r28p2y) 0.020 0.216 0.006
(r38p3y) 0.001 0.031 0.110
5) Indirect via ear length (r48pdy) 0.004 0.045 0.063
6) Indirect via total branch (r58p3y) 0.229 0.161 0.203
7) Indirect via No of pods per ear (r68p6y) 0.016 0.449 0.021
8) Indirect via ripening ratio (r78p7y) 0.G04 0.006 0.343

Path of association

4) Indirect via plant height

1) Direct effect

2) Indirect via flowering date
3) Indirect via maturing date
4) Indirect via plant height

Table 5. Direct and indirect effects of the eight agro-
nomic traits to the yield on different seeding

dates in 1982.

Direct sowing dates
Sep.50 Oct.10 Oct.20

Path of association

Effect of flowering date

1) Direct effect to the yield ( ply) 0.237 0.422 0.490
2) Indirect via maturing date (r12p2y) 0.000 0.025 0.000
3) Indirect via piant height (ri3p3y)0.115 0.012 0.085
4) Indirect via ear length (rl4p4y),0.353 0.091 0.001
5) Indirect via total branch (r1505y)0.085 0.010 0.057
6) Indirect bia number of pods per ear (ri6p6y) 0.001 0.006 0.{{4
7) Indirect via ripening ratio (r17p7y)0.132 0.214 0.429
8) Indirect via 1,000 grains weight (r18p8y) 0.065 0.072 0.139
Effect of maturing date
1) Direct effect to the yield ( p2y) 0.004 0.093 0.000
2) Indirect via flowering date (ri2ply)0.001 G.112 0.000
3) Indirect via plant height {r23p3y) 0.055 0.005 0.000
4) Indirect via ear longth (r24pd4y)0.026 0.100 0.000
5) Indirect via total branch (r25p5y) 0.038 0.032 0.000
6) Indirect via of pods per ear (r26p6y) 0.004 0.000 0.000
7) Indi via ber ripening ratio  (r27p7y)0.026 0.508 0.000
8) Indirect via 1,000 grains weight (r28p8y) 0.020 0.050 0.000
Effect of flowering date
1) Direct effect to the yield ( p3y) 0411 0.02! 0.093
2) Indirect via flowering date {ri3ply)0.066 0.247 0.448
3) Indirect via maturing date (r23p2y)0.000 0.021 0.000
4} Indirect via car fength (r34pdy) 0.57¢ 0.05G 0.000
3) Indirect via total branch (r35p5y)0.102 0.026 0.126
6) Indirect via number of pods per ear (r36p6y) 0.015 0.000 0.121
7) Indirect via ripening ratio (r37p7y) 0.063 0.539 0.710
3) Indirect via t,000 grains weight (r38pdy) 0.048 0.062 0.112
Effect of ear length
1) Direct effect to the yield { pay) D0.668 0.13) 0.00
2) Indirect via flowering date (ridply) 0.125 0.213 0.366

3) Indirect via maturing date
4) Indirect via plant height
3) Indirect via total branch

(r24p2y) 0.000 0.085 0.000
(r34p3y) 0.350 0.006 0.044
(r45p5y) 0.105 0.066 0.512

6) Indirect via number of pods per ear (r46p6y) 0.001 0.000 0.095
7) Indirect via ripening ratio (r47p7y) 0.055 0.430 0.136
8) Indirect via 1,000 grains weight (r48p8y) 0.017 0.033 0.127
Effect to total branch
1) Directeffect to the yield ( p5y) 0.388 0.173 0.383
2} Indirect via flowering date {r15ply) 0.052 0.025 0.073

Direct sowing dates
Sep.30 Oct.}10 Oct.20

(r25p2y)0.000 0.017 0.000

Path of association

3) Indirect via maturing date

4) Indirect via plant height (r35p3y)0.108 0.003 0.031
3} Indirect via ear length (r45p4y)0.285 0.069 0.000
6) [ndirect via number of pods per ear (r56p6y)0.006 0.000 0.085
7) Indirect via ripening rario (r37p7y)0.506 0.119 0.417
8) Indirect via 1,000 grains weight (r38p8y)0.094 0.037 0.016
Effect of number ot pods per ear
1) Direct effect to the yield ( péy) 0.033 0.000 0.203
2) Indirect via flowering date {ri6ply)0.007 0.221 0.274
3) Indirect via maturing date {r26p2y)0.000 0.052 0.000
4) Indirect via plant height (r36p3y)0.188 0.009 0.056
3) I[ndirect via ear lenght (rd6pdy)0.018 0.139 0.000
6) Indirect via total branch (156p3y)0.076 0.137 0.159
7} Indirect via ripening ratio (r67p7y)0.005 0.370 0.631
8) Indirect via 1,000 grains weight (r68p8y)0.114 0.013 0.045
Effect of ripening ratio
1) Direct effect to the yield { p7y) 0.596 0.727 1.231
1) iIndirect via flowering date (ei7pty)0.052 0.124 0.171
3) Indirect via maturing date (r27p2y)0.000 0.065 0.000
4) Indirect via plant height (r37p3y)0.044 0.016 0.054
3) Indirect via ear length (r47pay)0.061 0.107 0.000
6) Indirect via total branch (r37p6y) 0329 0.028 0.130
7} Indirect via No of pods per ear (r65p7y)0.060 0.000 0.104
8) Indirect via | 000 grains weight (r78p8y)0.105 0.003 0.031
Effect of 1,000 grains weight
1) Direct effect to the yield ( p8y) 0.086 0.112 0.158
2) Indirect via flowering date (ri8ply)0.000 0.272 0.432
3) Indirect via maturuing date (r28p2y)0.110 0.041 0.000
4) Indirect via plant height (r38p3y)0.063 0.011 0.066
5) Indirect via ear length (r48p4y)0.203 0.054 0.001
6) Indirect via total branch (r58p5y)0.021 0.058 0.039
7) Indirect via No of pods per ear (r68p6y)0.348 0.000 0.058
8) Indirect via ripening ratio (r78p7y)0.180 0.014 0.244
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