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Abstract: Leaf mustard seed cannot be produced in Thailand therefore, all seeds have been imported for
pickled leaf mustard factories. The development of hybrid varieties is, however, possible through many
alternative means. Using the self-incompatible maternal line is one of the most popular methods for hybrid seed
production in Brassicaceae, this research aims at selecting the inbred line that is self-incompatibility to be used
as maternal line for hybrid seed production and evaluating the hybrids for satisfying the needs of the
manufacturers. The result showed that 40R-17, 2M-23, and 19H9-9 are in the weak - self-compatibility (WSI)
group. The evaluation of the six hybrids reveals that the cross of 19H16x2M-3(H6) produced a yield weight of
2,935 kg/rai and is significantly different from the parental lines. However, the head after trimming was larger
than the size required for processing. Meanwhile, the cross of 2M-23x40R-17(H4) produced 2,726 kg /rai in
yield weight which is not significantly different from the commercial varieties, the head weight of 342 g/head,
with 7.9 centimeters in length, and 8.0 centimeters in width. This combination is suitable for processing due to its
high yield weight, proper head size, as well as having appropriate solidity of the head. Moreover, it showed

positive heterosis in yield weight per rai and head shape index.

Keywords: Brassicaceae, leaf mustard, timming, solidity
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i

Flower bud

Flower bloom

Figure 1. Seed set derived from different stage of flower, seed set in green mature pod (A) and dry pod (B)

1finauainnslsyiiunes Kokubun et al. (2006)

NITHANFAILANFA (strong self-compatible:
SSC) AALEaNANng 90 % T4l

NNTNANAILRIFAUNUN AN (weak self-
compatibility: WSC) RALAARIUA 50.01 - 90 %

AsuANAedlLRALUNAN (weak self-
incompatible: WSI) AALAARS 10 - 499 %

NIsHaNFataaldf e (strong self-
incompatible: SSI) AAAATAENIT 10 %
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Table 1. Seed set analysis and fluorescent microscope technique result

Seed set analysis Fluorescent microscope technique
Female Male Number of seed per pod Seed set (%)  Evaluation' Germination of Evaluation
Flower bud  Flower bloom pollen tubes (%)
40R-2 40R-2 12.0 10.2 85.0 WSC 92.9 WSC
40R-2 40R-17 114 9.2 80.7 WSC 82.4 WSC
40R-2 2M-3 12.0 9.2 76.7 WSC 93.8 WSC
40R-2 2M-23 14.0 6.4 45.7 WSI 744 WSI
40R-2 19H9-9 11.8 10.6 89.8 WSC 100.0 WSC
40R-2 19H16 12.2 11.8 96.7 SSC 100.0 SSC
40R-17 40R-17 12.2 5.4 44.3 WSI 93.2 WSI
40R-17 40R-2 12.2 8.6 70.5 WSC 100.0 SSC
40R-17 2M-3 12.6 6.0 47.6 WSI 67.7 WSl
40R-17 2M-23 11.0 9.6 87.3 WSsC 87.1 WSC
40R-17 19H9-9 11.6 11.2 96.6 SSC 83.3 WSC
40R-17 19H16 1.6 10.6 91.4 SSC 100.0 SSC
2M-3 2M-3 104 8.0 76.9 WSC 85.2 WSC
2M-3 40R-2 12.2 8.4 68.9 WSC 100.0 WSC
2M-3 40R-17 13.2 11.0 83.3 WSC 100.0 SSC
2M-3 2M-23 13.0 8.8 67.7 WSC 100.0 WSC
2M-3 19H9-9 14.2 8.6 60.6 WSC 90.3 WSl
2M-3 19H16 12.0 10.6 88.3 WSC 100.0 SSC
2M-23 2M-23 11.2 10.6 94.6 SSC 58.1 WSI
2M-23 40R-2 13.8 9.2 66.7 WSC 64.3 WSI
2M-23 40R-17 12.6 6.2 49.2 WslI 100.0 SSC
2M-23 2M-3 15.2 7.2 47.4 WSI 87.9 WSC
2M-23 19H9-9 10.0 9.4 94.0 SSC 100.0 WSC
2M-23 19H16 14.8 6.4 43.2 WslI 75.6 WSI
19H9-9 19H9-9 11.6 10.6 91.4 SSC 100.0 SSC
19H9-9 40R-2 12.2 6.8 55.7 WSC 100.0 WSC
19H9-9 40R-17 13.0 8.6 66.2 WSC 60.0 WSC
19H9-9 2M-3 124 10.8 87.1 WSC 89.5 WSC
19H9-9 2M-23 1.2 8.0 714 WSC 85.7 WSC
19H9-9 19H16 12.2 9.6 78.7 WSC 941 WSC
19H16 19H16 13.0 9.6 73.8 WSC 100.0 WSC
19H16 40R-2 11.0 10.8 98.2 SSC 100.0 WSC
19H16 40R-17 11.8 11.6 98.3 SSC 100.0 WSC
19H16 2M-3 13.8 5.6 40.6 WSI 66.7 WSI
19H16 2M-23 11.8 9.2 78.0 WSC 88.9 WSC
19H16 19H9-9 14.0 9.8 70.0 WSC 100.0 WSC

'strong self - compatible (SSC), weak self - compatibility (WSC), weak self - incompatible (WSI), very weak self-incompatibility (VWSI) by
Kho and Baer (1968) and Kokubun et al. (2006)
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Figure 2. Fluorescence microscope technique of pistil stained with aniline blue (A) flower bloom and (B).

open flower

Table 2. Yield and yield components of leaf mustard parental lines and F, hybrid

Head weight (g) Solidity of Head shape (cm)
Variety —— o Yield' Trimming' head? Hsr®
e o (kg /rai) (%) (g/cm®) Length  Width
trimming  trimming

Parental lines
40R-2 772 367 2,902%° 47.6% 0.8™ 7.5%%° 83  1.1°°
40R-17 723 306"° 2,202% 425 0.9%¢ 7.8% 85  0.9°
2M-23 752 380° 2,899™° 50.9° 0.9%¢ 7.9%%¢ 85  0.9°
19H16 765 306" 2,3357° 39.8° 1.1% 7.9%° 82  09%
2M-3 760 377° 3,027° 50.8° 0.7° 7.2° 73 1.0
F, Hybrids
H1 881 340™° 2,856 %° 40.0° 0.9% 9.7 86  1.1°
H2 766 284° 2,048° 37.7° 1.3° 8.1°% 78 1.0™
H3 896 391° 2,874%° 44.0%° 0.9%¢ 9.4%° 83  1.1°
H4 822 342%° 2,726%° 424" 0.9° 7.9%% 8.0 1.0°°
H5 848 343" 2,899™° 41.0” 1.0° 8.4 85  1.0°
H6 826 352 2,935% 43.4> 1.0° 87 80  1.1%
Commercial
S1 723 306"° 2,202% 425 0.9% 7.8% 85  1.1°°
£ tost ns ox o o . . hs
C.V. (%) 8.1 9.3 6.9 8.5 5.3 8.2 51 117

*** Mean within column with different letters different at P < 0.05, P < 0.01 according to least significant difference by DMRT

and ns = non-significant, respectively

1Peroentage of trimming = {(before trimming-after timming)/ before trimming} x 100

2Solidity of head = MHW / (0.524 d12d2) MHW = mean head weight, d1 = mean length of head, d2 = mean width of head

°Head shape index (HIS) = (Head length)/(Head width)
40R-2x2M-23 (H1), 40R-17x2M-3 (H2), 2M-23x40R-2 (H3), 2M-23x40R-17 (H4), 2M-23x19H16 (H5) and 19H16x2M-3 (H6)
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(Claessen et al., 2019; Kaur et al., 2021) Tunnmaaag
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Table 3. Heterosis of yield and yield components in leaf mustard

Hybrids Before After Vield Trimming Solidity of Length Width of .
trimming trimming head of head head

H1 15.8* -94 -1.6 -19.6* 9.0 26.3** 24 13.9**
H2 3.3 -16.8* -21.6™ -19.1* 56.9** 8.3 -1.6 10.6**
H3 17.6** 4.7 -0.9 -10.6* 5.3 21.9** -1.1 13.7%
H4 11.5*% -0.1 6.9* -9.9 -5.3 1.0 -6.3 9.2
H5 11.9 -0.1 10.8* -9.5 -5.8 6.7 1.5 7.3
H6 9.0 2.6 12.1* -4.3 -5.9 10.0 4.4 17.4%*

*** Significantly different from its parents at P < 0.05 and P < 0.01 confidence levels,

respectively

% Heterosis = E - MP)/MP X 100, MP = mid-parent (Chen et al., 2003)

22



mMsAnRanulNUsANANEuzNTRANAILRslRA
WansUfudlgsnuginmadiasdfgnusu

GRIE mimmLuamu@ﬂmalunaummumm\ﬁ,m
UNIUNAIIUATNITNENTBINADALITYLATTY A
TUNA1UNATINALH 8 mwm’lunawmmmmq

¥

Tdfnilae m?ﬂumu@nmumwuuq ANAN HE
’Lﬁ’w@mamm'@"LizgqLmemmﬂ@ﬂwrymwmmm
T9997uFB9n19 douguan H4 (Figure 3) Ananan

sials 2,726 Alansu TdHANLANANTUNI9RTRA

6
A

o o o v = % o a v o ' 1

AuRugn19A waziuininlanasinusentlu
199 250 - 350 Niusa1la AseiuAINABINI9TD
199971 wananidsilarnanreslawingu 7.9 -
8.0 LIUFLNAT UATAIINNGIB9LAYINL 7.9 - 8.0
IUANAT e N AL uaRIdaueLA iy
1.0 nusfedanwaizglialananmunsivauin

+ dl 13 v 1 = A
navtlaanldussq neAnuAINuinLRYes HA Hen
winrdu 0.9 FaludnanwurdAnyAlseseuudlegl
FBIN13 LHBIAINUAIAINEIBNIZLIUNNIABIATABY
o 1 = 1 dl 1 ! + IS
Aauwrslalnannazanauussqldnsriles wand
AN utuTesladatasinlidouniagnsanans
a o 5 =<K [ r‘ﬂld o

103Uangnaant Al H4 Aaduiugnians e
NINTAIUATIAINAINABINIT89199971 Tnerlu
Taquiulsanuudsglazldinnini@andauenng

a

dudngaulunisnes 5,000 Ausell waziaeds
anduidanuuiuaesasidszan 500 fusedl
AnugaAIANgiyide 4 Auunsed winlssnu
ngnan H4 il idudngavlunisuilegy avdas
aneadaainnisiaussludauilas feazdonan
FUNUNITHAR WATNIIAANITUDILALABINA
Toeeuld drufunisdesiluanupsiuzesgnuan
AN ULIBINANRARAZBIALIIENDLURIHALAR
HULARIRBNRINIILINUAZNIIAL LilB9annnTg
WAAIDANTBIEULLLHALINAZANLATYNATLAN
Aradunattdu daugran He HAHALAUTEY
aﬂmwmu@ﬂmmmemwmmmqmnlu
dnymzaenanansels nninddneusause
ANENILA wazdnIdanaedtd uaniANALAY
windufesar 6.9, 11.5, 1.0 WAL 9.2 ATNAIAL
@fjﬂq”liﬁmqumﬂﬁuﬁ:w‘ﬂLL@zLLaJﬁiiﬁma%’N
@nﬂmmﬁlﬁ’lumawmmuﬁz&”ﬂwmmwﬁuqmw
filnfiAueiu vieflgruiugnasuuay Aedann
IWn1suansaanniesiun udisuiiuiands
WeusdAA uazaunsauansaanldnanieuan

Lasal

Figure 3. Head shape of (A) female 2M- 23, (B) male parent 4OR-17 and (C) H4 (2M-23x40R-17) derived

from weak self-compatibility maternal line
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