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ABSTRACT: Leaf mustard is popularly used for processing into pickled mustard greens. The Thai industrial demand
for leaf mustard to be used as raw material for such processing is about 15,000 tons per year. However, the leaf
mustard commonly grown in Thailand has an overly large head size making it necessary to trim off 55% of the
outer leaves and wrapped leaves to get the suitable head size for processing (250-350 grams/head). The objective
of this research was to evaluate leaf mustard hybrids for factory processing. A total of nineteen leaf mustards of
hybrids and commercial varieties were planted using a randomized complete block design with 3 replications (64
plants per replication). The results revealed that all leaf mustards showed an average yield weight of 1,991-3,456
kg/rai. The H17 had a high average yield weight of 3,456 kg/rai but its head is still larger than the standard after
trimming for processing. Meanwhile, H4 showed a yield weight of 2,494 kg/rai which is not significantly different
from the commercial varieties and some hybrids. However, it has the head after trimming with 344 grams in
weight, 7.68 centimeters in length, and 7.91 centimeters in width, which is suitable for processing. Moreover, it has
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a small trimming loss at 38.47 %, and a good head solidity of 1.36 g/cm’ that will provide good-quality pickled
mustard from the processing. Thus, it can be concluded that the H4 is a good alternative to replace the
commercial varieties that the processing businesses have promoted farmers to grow. This is because the H4 shows
a high yield comparable to those of the commercial varieties and the tendency to give the right head weight after
trimming, have a low percentage of trimming loss, as well as good head solidity and head size for pickling. Since
all these characteristics are the attributes desired by the processing businesses, the H4 should be extended for
farmers to grow to reduce the import of leaf mustard seeds from abroad.

Keywords: pickled leaf mustard; trimming; head solidity
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Table 1 List of leaf mustard hybrids and their codes

Hybrids Code Hybrids Code Hybrids Code
BCo(4-4x2M)G3x2M-3 H1 BCo(4-4x2M)J11x40OR-2 H7 BC,,(4-4xdOR)x2M-3 H13
BCo(4-4x2M)G3x2M-23 H2 BCo(4-4x2M)J11x40OR-17 H8 BC,,(4-4x40OR)x2M-23 H14
BCo(4-4x2M)G3x19H9-9 H3 BCq(4-4x2M)J11x2M-3 H9 BC,,(4-4x40R)x19H9-9 H15
BC,(4-4x2M)G3x19H16 Ha BCy(4-4x2M)J11x2M-23 H10 BC,,(4-4x40OR)x19H16 H16
BC,(4-4x2M)G3x40R-2 H5 BC,(4-4x2M)J11x19H9-9 H11 BC,,(4-4x40OR)x4OR-2 H17
BCy(4-4x2M)G3x40R-17 H6 BCy(4-4x2M)J11x19H16 H12 BC,,(4-4x40OR)x4OR-17 H18

wasmnAuliszana 15 Ju windalalwiileuuanmau §v5 300 Alanusels uazlaledunidsng 250 Alansusiels
dosundinmadeaudeny 25 Ju Amdenduiianysalufaussdiognasidas seezUgn 30x30 wuAins wazlviasazane
{piiusznouse Jogms 15-15-15 831 150 Alansusiols wasilgns 46-0-0 8msn 50 Alan3usiels uarsInoIMNIIB 5 N3N
(Usznaudne Mg 9.0%, Fe 4.0%, Mn 4.0%, Cu 1.5%, Co 0.05%, Zn 1.5% , B 0.5% waz Mo 0.1%) Inglrindoufusyuuii
yin¥u Fuar 2 ad vdsireUgnld 45 Yu iuRsmanin Sufinfeya nandnsiols dwiinuaeu-ndwinuds iWesidusinase
W AUKULYDIUE (ATUIUIINUIARBUTHINIURIUE) 8rT1d97UT039UE (head shape index: HSI) #9154191NAINIINY
ANAINVOIUR LﬁamsﬂizLﬁugﬂﬁwé’ﬂwmmaQUﬁLLazﬁﬂf%u (stem shape index: SSI) NITUIINAMNLIIAUAIIUNTI
yosadiu tieUsziliugusesddiuihdeyalulinsieinameaifnazsefiudnuusmeivauvesinnadeiva laun
dnwazaauluvesiundl (Figure 1A) iawé’ﬂsuawauiuﬁm%zyﬁuﬁ (Figure 1B) n13%10%1 3Us19v09911 (Figure 1C)

anwaszvadluiivied (Figure 1D) AUNTIMAYANENIUE Aunaueives IBPGR (1987) thdeyaluiinssvinanisada
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(A) Seeding leaf margin serration

c2

(C)Head Shape
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(D) Head -forming laef overlap at terminal region

(B) Leaf margin unduration

Figure 1 Seeding leaf margin serration(A); no serration(A0), crenate(A1), dentate(A2), doubly dentate(A3), leaf
margin undulation(B); absent(B0), low(B1), intermediate(B2), high(B3), head Shape(C); round(C0), ovate(C1),
obviate(C2), oblong(C3), elliptical(C1), cylindrical(C5), head-forming leaf overlap at terminal region(D);
terminal leaves curled outwards(DO), erect(D1), curled inwards( D2), almost touching( D3), slight

overlap(D4), intermediate(D5), considerable overlap (D6) (IBPGR, 1987)
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Standard1 7ilidnsdmveUAWIU 1.39 uargnaunidndiuvesdduigafoanal He uay H11 Tdnsrdruvesdsiu

WINAU 0.89 1Ay (Table 2)

Table 2 Yield and yield components of leaf mustard hybrids and commercial variety

Head Weight (g.)

v Yield Trimming”  Solidity? " s
ariety

(kg./rai) Before After (%) (gm/cm?)

Trimming Trimming

F, Hybrids
H1 3,209%° 10572 a27® 40.76™ 0.95° 0.89¢  1.12°€
H2 2,903 931" 379% 40.71" 0.95° 0919  1.12°¢
H3 2,242% 789°f 333%f 42.22%¢ 0.88° 0.90¢  1.14°¢
Ha 2,494%¢ 890" 344°¢ 38.47 1.36° 0.97%¢  0.89°
H5 2,386¢ 787 3339 42.32%¢ 0.93° 1.05%  1.24°¢
H6 2,838 945 390%¢ 41.28™ 0.93° 0.90¢  1.14°¢
H7 2,746 900°¢ 376 41.81" 0.98° 0.90¢  1.39°
H8 2,912 926 393%¢ 42.44%¢ 1.00° 0.96%¢ 1.21°¢
H9 2,381°¢ 912°d 339 37.11° 1.06° 1.03®  1.19°¢
H10 2,663 866" 361°¢ 41.74 0.95° 0.94%9  1.25%¢
H11 1,991¢ 730%¢ 2828 38.69 1.05° 0.94%9  0.89°
H12 2,226% 861°¢ 3500¢ 40.99" 0.89° 0.92°¢ .93
H13 2,794 810°% 354 43.84°¢ 0.94° 1.04%® 097
H14 2,387¢°¢ 779" 311°% 41.70> 0.93° 0.96°¢ 1.37°
H15 2,238% 664 289 43.87%¢ 1.00° 0.904 127
H16 1,997¢ 643° 2778 45.00% 0.95° 0.89  1.37°
H17 3,456° 979%° 422% 43.67%¢ 0.83° 0.87¢9  1.20%¢
H18 2,692 780 3339 42.96%¢ 0.89° 0.83¢  1.21°¢
Commercial
Standard1 2,906 7857 355¢¢€ 46.76° 0.93° 0919 1.39°
%CV 17.43 13.95 13.29 7.38 15.90 8.08  19.87

*** mean within column with different letters differ at P < 0.05 and < 0.01 according to least significant difference.
Ypercentage of trimming = ((before trimming-after trimming)/ before trimming) x 100

Zsolidity = MHW / (0.524 d12d2) MHW = mean head weight, d1 = mean length of head, d2 = mean width of head
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Figure 2 Head shape of F, hybrid (H17) and parental lines, BC,,(4-4x40OR) and 40OR-2 after trimming
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9.93, 9.57 Uy 9.52 WUAIAT AUAIFU dIuANE1IVEIUAAAALAT TAwindu 7.12 89 9.18 lwuduns Jeguau H17 T
AINE1IVRIUAFINEAINTY 9.12 lwuRung wasdanuuandiuegralted Ay nada duaieiududuagiugnisen

JesaanARANaY H1, H8, H9 Uay H13 fiAugnivesudvindu 8.84, 8.78, 8.78 Uay 8.77 Lwufluns auawy du H16 &

a

ANNENIVBIVAINEAWINAY 7.18 wufluns (Table 3)
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Table 3 Characteristics of leaf mustard hybrids and commercial variety

. Seedling Heading Head Head - Length of Width of
variety leaf habit Shape forming head(cm) head(cm)
F, Hybrids
H1 dentate heading round overlap 9.93% 8.84°"
H2 dentate heading round overlap 9.52*¢ 8.66™
H3 dentate heading round overlap 9.03"¢ 8.03°
Ha dentate heading round overlap 7.91" 7.68%"
H5 dentate heading round overlap 7.86' 8.19¢
H6 dentate heading round overlap 9.57%¢ 8.52%
H7 dentate heading round overlap 8.94°" 8.03°¢
H8 dentate heading round overlap 9.17"" 8.78%
H9 dentate heading round overlap 8.49" 8.78%
H10 dentate heading round overlap 8.62° 8.05°
H11 dentate heading round overlap 8.26%" 7.77%f
H12 dentate heading round overlap 9.19"" 8.48"*
H13 dentate heading round overlap 8.43% 8.77%
H1d dentate heading round overlap 7.98" 7.67%"
H15 dentate heading round overlap 8.23" 7.43%"
H16 dentate heading round overlap 8.04%" 7.12°
H17 dentate heading round overlap 10.50° 9.18°
H18 dentate heading round overlap 9.31°¢ 7.73%f
Commercial
Standard1 dentate heading round overlap 8.84<" 8.03°°
F-test xx x*
%CV 9.53 7.46

** mean within column with different letters differ at P < 0.01 according to least significant difference
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BC9 (4-4x2M)G3x19H16

Figure 3 Seeding leaf margin serration of F; hybrids (A), leaf margin undulations F, hybrids (B), head shape of F;
hybrids (C) and head -forming leaf overlap of F; hybrids (D)

3130l
Awax H17 Winandngaviniu 3,456 Alansusials wivuiaudndeiauss Nemeinudmin AuniweANen?
o a v 5 a 9 + P % 3 o
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mndnnanesdinnuiiuUddini 1.0 ashliduiiognsnanswesaugaeenun Fslianunsairdumesuatuanlivin
nagtosld dednau Ha fenuntiugaiiu 1.36 nfusagnuiafisufiuns vonandnedusnadudduroafidud

AoIn15lunIEUINMILUTIURe dnuyarvesldndsdinuderzlisuenay elivungauiuvunavenseUesiiussyinninnes
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fedmanduvesdluguan Ha Sewity 0.89 fnignuauutsiuuaziusnisén feduanaasdosianiuazyiulss
wusltdndruvesdhduimnzauiionislivsslenilunisaesdusely (Nikormpun et al. 2004)

dmsumsussifiudnuaznsiivauesgnaaumsiudnuaznsvieud sUssUanan msvieuanTidnvarvanely
sufu dafudnuasiideanisvedsnuuissy Sdununaassinudt quanfomedidnuazsusudnay mateUaid
Snwazangluiiuiu Snvarluieiyduinass dmludonsm amuemnezarunhaesdguay Ha fanuenvesUa
7.68 WuRnng wazmunineweald 7.91 wuiuns sgludisimnganiuanudesnisvedsanu Gafesnisanueniuas
AruNi19weUAWNAY 7.50 9 8.10 WwuRwns maviedvesmeiugualinasmadidundululeliwandui fdnumsnavo
Uaurunans lesananeiiugusignimuiuiaindnnindesudnug CreC 4-3 (Ablaabb) wazinninfasiug CrGC 4-4
(Rlaabb) fiiidnwaslivieuduiinasmadSunsululslnmandu vlignuasusgildannismanostl veudlsiuiu (Wuns,
2545) \nwnsnTagHARRREMIY withugnlutisiidanmeiniaioudaduggniaiilbivzanatiuinosdmwadednuas
IR MYDINARAR LU eUF iy vielsvieud ufuluggiounsdeniiuiiugniansay videdalsuugnausedy
Arugevesiuifidgnmpfmuzantumaaiagivln lusasiinisgnlugguum msdnmsdunisannssy (§nsssdgn)
PREAIUNITIANITS M IMNSTINZaL AxTsanTuInvRsEdual uavaneidudnisdausddluuenilivieud deiliuly
ylvg) wardimiings asdeliinuasnsndndnmadeUaldnsminauienisvedlssnu (uddns, 2545; Chakra et
al. 2020)

Gy
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o o o v o

Annalienudgnaan H17 Tinandnselsgavindu 3,456 AlanSusiels witldmidnivdeinusdegslinssmiuaig

Y
v

foin15v04l5901uUs3U duanan HA Tinandn 2,494 AlanTudels dsliwandsduiugnisiuasivmdnuindsdnusa
Wiy 344 ndu dnsdIuveIlinindu 0.97 lnelinue1IveUl 7.68 lURlunT LagAUNIewesld 7.91 wufiuns i
PIANFIIUANLABINTTRLTIUMUTIY warlinsvieUdTiudulilidenesenitUanglundeuriviu Anuwiuved 1.36

o

nsusegnuIAiwuRwes Useneufiulidnsnssinusisossosay 38.47 sUsvasdlidnuvasiduuuunay dnvaevedluiivie
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