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The Potential of New Purple Yardlong Bean Varieties in Open-Field Organic Farming

Compared with Chemicals Management under Plastic Net-House
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Abstract

The purple yardlong bean "Muang Rachamongkol" is a pure line variety and was improved under organic
farming. To examine this variety potential, a randomized complete block design was planned with 4 replications
of 20 plants each, in comparison with two varieties: “Sirindhorn#1” and “Laisua Jakkaparn”. These bean
varieties were grown during September-November 2020 under 2 production systems; 1) organic system under
open-field and 2) under plastic net-house. The results showed that the characteristics of the new variety such
as flower, fruit, and seed characters differed from the comparative varieties. For plant growth including plant
height and the number of branches, and the interaction between the production system and varieties during
the 3rd-6th weeks after planting were found to be significantly different. Plants grown under a chemical system
showed a higher plant height and number of branches than an organic system, and varieties “Muang

Rachamongkol” and “Sirindhom#1 ” showed the highest plant height in both conditions. In addition, the
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influence of the production system was observed with the chemical system which showed the high number of
pods, total pod yield, and pod weight of 34.91 pod/plant, 815.11 ¢/plant, and 27.67 ¢/pod, respectively.
“Muang Rachamongkol” showed 27.15 pod/plant, 611.83 g¢/plant, and 26.41 g¢/pod, which was similar to the
responses of “Sirindhorn#1” for the growth, yield, uniformity score, and plant vigor score in both of organic and
chemical conditions.

Keywords: yardlong bean, variety, breeding, seed, organic
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Figure 1 Schematic time framework for improving the new purple yardlong bean variety “Muang

Rachanomgkol”.
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Table 1 Characteristic of the new purple yardlong bean variety ‘Muang Rachamongkol’ and comparative

varieties under organic and chemical conditions

Characteristic Muang Rachamongkol Sirindhorn#1 Laisua Jakkaparn
Growth habit Indeterminate Indeterminate Indeterminate
Leaf shape Ovate-lanceolate Deltoid Deltoid
Leaf color Green Green Dark green
First blooming node 10 10 8
Flowering date 45 40 38
Flower color Light Purple White Purple
Pot shape Long/Straight Long/Straight Long/Straight
Pot color Light Purple Dark purple Green with a purple strip
Pot skin Smooth Smooth Smooth
Seed color Red with a white spot at Red with a white stripe Black with a white stripe

the end

Figure 2 Leaf, flower, pod, and seed characters of ‘Muang Rachamongkol’ (a), ‘Sirindhorn#1’ (b), and ‘Laisua

Jakkaparn’ (c)
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Table 2 Plant height in the 2™ - 5" weeks after planting of the new purple yardlong bean variety ‘Muang
Rachamongkol’ and comparative varieties under open-field organic farming and chemicals management under

plastic net-house

Conditions Varieties Plant height (cm.)
2" week 3“9 week 4"Mweek 5" week 6™ week
Organic (open-field) 1533°  4375° 7798°  111.90°  177.75°
Chemical (plastic net-house) 21.16 ° 66.39 ° 154.41°  202.02° 244.61 °
F_test x * . . .
Muang Rachamongkol 18.18 5356°  111.17°  159.25%  224.36°
Sirindhormn#1 19.53 67.92°  12953°  167.40°  224.36°
Laisua Jakkaparn 17.04 4371 109.37° 14424° 19591 °
F_test ns x * xx xx
Organic (open-field) ~ Muang Rachamongkol 15.10 4190 7671 11153«  181.15
Sirindhorn#1 15.80 5655  90.38°  124.20°  191.85°¢
Laisua Jakkaparn 15.10 32.80 ¢ 69.84 ° 99.97 ¢ 160.25 ¢
Chemical Muang Rachamongkol — 21.25 65.22°°  14563°  20697° 24538
(plastic net-house) Sirindhorn#1 22.25 79.32° 168.69°  210.59° 256.88 °
Laisua Jakkaparn 18.97 5463°  14891° 18850° = 23156°
F_test ns x xx xx xx
C.V. (%) 18.49 22.68 10.90 7.37 7.27

ns Not significantly different.
** ¥ Significant at 0.01 and 0.05 probability levels, respectively.
Mean in the same column followed by the same letter are not significantly different by LSD at P=0.05.
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Table 3 Number of branches in the 3™ - 6" weeks after planting of the new purple yardlong bean variety
‘Muang Rachamongkol’” and comparative varieties under open-field organic farming and chemicals management

under plastic net-house

Conditions Varieties Number of branches
3 week 4™ week 5™ week 6" week
Organic (open-field) 1.76 371a 4.08 451b
Chemical (plastic net-house) 1.73 294 b 391 522a
F-test ns X ns *
Muang Rachamongkol 1.61b 344 b 4.06 b 478 b
Sirindhorn#1 201 a 3.84 a 4.43 a 537 a
Laisua Jakkaparn 1.62 b 270 c 3.49 c 4.45 c
F-test > > > *x
Organic (open-field) Muang Rachamongkol 1.40 ¢ 397b 431 b 4.50 c
Sirindhorn#1 217 a 4.67 a 490 a 533 ab
Laisua Jakkaparn 1.70 bc 248 c 3.04d 371d
Chemical Muang Rachamongkol 1.82 ab 291 c 382c 507 b
(plastic net-house) Sirindhorn#1 1.85ab 301c 3.97 bc 541 a
Laisua Jakkaparn 1.55 bc 291c 3.94 bc 5.19 ab
F-test * > " *x
CV. (%) 13.94 9.65 6.33 4.41

ns Not significantly different.
** ¥ Significant at 0.01 and 0.05 probability levels, respectively.
Mean in the same column followed by the same letter are not significantly different by LSD at P=0.05.
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TuduvesBvnavesszuulgnuuinszuunsnasiuanastuinasilsdouiln hwiinilngan waguiinde
Hn dauuanseeadd Inensgnanelfssvuiadlulsadouduariliduauiin dwdniingu wasdwidnin Ao
34.91 fn 815.11 nSu/Mu uaz 27.67 n3u audwu sgalsiauldnudninanennnueiiln anuniteiln wazdiuu
wansielln

Fadofinrsanimszminimsasyivlauasondn nuinnuerianiufinsaeuaussroszuunisudly
frmafetufunanda Semandslussuuiadiifinnnitssuudunidonaifinananueninvesiilngniivgnaield
szuuaillulsadousnnniinmsvgnluszuuduvisuuuutandn msrzdiineniinifanensentauinute duuded
A TfunnN Ssdsualifisuaudefiunnt veniniudrsresugnillflunsinuaded Wethundunasiuu
fusals ﬂ?u%mmsmqﬂﬁaﬁﬂmﬂﬁ 4,160 #/l3 waziilethindunavnasandefui nuinseandiingnaeld
sruueiTlulsaeulvinandngafis 3,390 Alanfu/ls Feganinmsndaniniinenneldszuuduniduuuudastadilina
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nanLfiee 1,893 Alans/ls eghalsAmudusuandnazsini LLG]'LﬁE]L‘U%‘EJ‘ULﬁEJ‘UﬁJUiWEJQWU‘IQJJE);J”EmTJ%miwamﬁ‘ﬁ%aﬂﬂim
Fmsinumsiisieanuliindiilinenlinananads 865 Alansu/ls (DOAE, 2019) Fadufiineniannieldszuuily
Feldansiadiduvdn

nsmevauesasiugiiineniiugnneldszuuduviduaziafifinnuuandnaiu Ssaenndesiunisinudue
finuhmanevauowesiugiingraeanwmananiunne1aiu (Chanapan et al, 2016; Benchasri & Bairaman,
2010) dwiudnunzassdaiinenifidnuiluaded 1Hun enue1aen Suufsuus Suailn dmiinansia dndnin
aanisiin anueniln warsuauwdadetinuasdaiinenva 3 fugneldsruudunisuasedduiinnsnovaussi
uansinaify uansliifuhdnuasdindndafuiudunedouiinadenisuanseen Falidumunuvanss wasidudnume
\B9U3ana (Srinives & Chatwachirawong, 2005) wenanniuduiuldiusdnuazvesiugiaiineniinsnevauosio
szuumsuandululuismadiodntu uansindnuagfinandiulienuduiusiu falsenuindnvasndsinaly
Hilnenay GT']Lmﬂwmﬁuﬁmuﬂuﬁﬂwmwhm wanednwazdeuidenlesiy (Kongaimun et al, 2012)

wmsunensBundangg Iissyliiusildlunmaefivaeldssuuduniddudonduiugildannis
Usudgaiuslaitinass ldeygelildusieildiSnisdndeiugnssa (Nuijten et al, 2017; ACT, 2019) d1usu
nsgvIunsUsU IS fmngdmsuneannelissuuBunistulitureuntsdndumamiioutunsuuuseiug
filussuuanesgiuialy uigatunisdndeniudindtaruaunsoluntsuusg drdunssidunisuudseiusin
meldsvuudunidnaennszurunssdaelianunsadnidoniug finevauesessuunisnanuuudunislaaty
(Zdravkovie et al., 2010; White & Connolly, 2011; Maghirang et al., 2017) %dfﬁﬁﬂEJnﬁuﬂwﬂﬁuﬁ:ﬂ’m‘iwmmﬁuﬁ
Fiflumsuiudgeiusfusnsuauiuuasdndoniuneliszuuduridulanaen Inslanzmsdndenuuutiudin
UseiRduau 7 daguiu lsvezim 3 U dgndmdeniidluggru wargauds luituiitarindedsl uasfmingiuns @
ArLuANATsTgMakariuiiugn dmaliainsadadoniusiivenanlvinanBauaramnmkandniinud Saduiugi
farwannsalunisuiuiaudniuaninuandeuiinainansldisnde fuduilevgrmadeuiiugiiufuitusvagoufe
fufieudisuiugaiusaves 1 uasiusaadednaius daduiusuiddinandliunndeaniaesiugianeld
szuuBurdduuuutandanasmelfsruuailulsndou Tneviauiusinondnadongldssuudunid sewine 421.70-
474.70 n¥w/fu FedelsilVinanandoutnegs WelUSsuiisuiunisdnuives Benchasri & Bairaman (2010) fithiug
n13¢1 20 Wug wmadeumelisyuudunid Sedinandnadesening 19.35-104.91 nfu/du esniugnisddanan
\Dutugiididunisuiuussiudmeldszuuiaiiinlagnaen \uszeznavaisd See1adamaronisuansoonvesiug.
thi 9 AnevaussesyuunsHARLUUBUNIE AT

Table 4 Number of the pod, total pod weight, pod weight, pod length, pod width, and number of seeds per
pod of the new purple yardlong bean variety ‘Muang Rachamongkol’” and comparative varieties under open-

field organic farming and chemicals management under plastic net-house

Conditions Varieties No. of Total Pod Pod Pod No. of
pod pod weight length width seed
weight (g/pot) (cm) (cm) per
(g/plant) pot
Organic (open-field) 20.70b 45476 b 2585 b 51.18 0.86 15.02
Chemical (plastic net-house) 3d91a 815.11a 27.67 a 50.98 0.88 16.98
F-test * ** * ns ns ns
Muang 27.15 611.83 26.41 4899 b 0.88 16.26
Rachamongkol
Sirindhorn#1 29.53 641.05 25.82 52.70 a 0.86 16.23
Laisua Jakkaparn 26.73 611.83 28.06 51.56 a 0.89 15.53

F-test ns ns ns ** ns ns
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Organic (open-  Muang 21.50 468.17 25.59 48.89 c 0.88 14.78
field) Rachamongkol
Sirindhorn#1 21.07 474.70 26.54 54.17 a 0.84 15.79
Laisua Jakkaparn 19.53 421.70 25.42 50.48 bc 0.88 14.51
Chemical Muang 32.80 755.48 27.22 49.08 c 0.88 17.73
(plastic net-house)  Rachamongkol
Sirindhorn#1 38.00 807.69 25.09 51.23 abc 0.89 16.67
Laisua Jakkaparn 33.93 882.15 30.70 52.64 ab 0.89 16.54
F-test ns ns ns * ns ns
CV. (%) 12.83 25.15 6.99 3.60 5.23 9.25

ns Not significantly different.
** ¥ Significant at 0.01 and 0.05 probability levels, respectively.
Mean in the same column followed by the same letter are not significantly different by LSD at P=0.05.

AnuEaND B IS UA AT WS IUR Y

Mnmstssiiunnuaiiauevesiugiaglimazuu 1-5 du wui ﬁy’aamﬁuﬁ:ﬁﬂ@JﬂmaauﬁmmaﬁﬂLamaman
fugeglusziuinniian Aefidrazuuy 5 azuuu enelfssuudunisuuuuandauazszuuaiflulsaiou (Table 5)
ﬁm%’ummLLG?NLL'iwanﬁsaﬁguvLaiwuﬁmﬁwaiamw*jwiswmswamLLasﬁ’uﬁf WALBVENAVRITTUUNTHARFBAIAT LUY
muudausavesdilnenn winudvinavesiuderazuuunuudswestilnenuanssiusesdfodAydmis
afid (Table 5) Tngugiasvusna uariugasussives 1 daazuuuanuudsusanniign fo 4.00 uaz 4.50 AzLUY
muadiu eeslsfny nuirdaiinendivgnaneldszuueilulsadsuiiunliurazuuuauuiusaiosniinisugn
meldszuuduniduuuutaata

WINIMNANWULNITITYPLAUL wagnandnuwdd nsUgnnegeuiugindmsiivssdiumaiinlsn vion1suseiiu
AuLdanssvesiug Tnglirazuuuseau 1-5 (Sinsir & Sinsiri, 2012; Pandey et al., 2020) FeAaviuuAIILT T
thu wui e sealaTsAS USRS 1 Faduiuditindtauns uazdiig mudduduiimezuuueuudouss
wnniugaedesdnsiug Wneddunuduiulsalau wagnsdwvhatsvenndsseutesnin uasiiiefinnsan
Snwairmadaigiine) wuiwaesiusiudvnadurigud nansdduuinalauduliosniugaiedednsiusinn
suaiugamedednsiusiaiifnunrlufiesumnniidnie

oedlsfinu WugwandmsienuasiimeatugnssuieliAsaudiudaduiusuifinnsnsaunsalf
wiiniuglildiedld (khamsee et al, 2018) 9nmisnyiluaSafifiuldndaiineriuglmifiounsiimetugnssuan
AmzuuuANaaNeYe U AT A guTuRBfuR U T uie uandliiduldidailneriuginiannsavily
dqaasulinuasnsihluldndmIunandnaauaziiuwdaiuglildeds

Table 5 Uniformity point, and plant vigour point of the new purple yardlong bean variety ‘Muang
Rachamongkol’ and comparative varieties under open-field organic farming and chemicals management under

plastic net-house

Conditions Varieties Uniformity point Plant vigour point
Organic (open-field) 5 4.25
Chemical (plastic net- 5 3.75
house)

F-test ns ns

Muang Rachamongkol 5 4.00 *°
Sirindhorn#1 5 4.50°
Laisua Jakkaparn 5 350"

F-test ns **
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Organic (open-field) Muang Rachamongkol 5 4.25
Sirindhorn#1 5 4.75
Laisua Jakkaparn 5 3.75

Chemical (plastic net- Muang Rachamongkol 5 3.75

house)
Sirindhorn#1 5 4.25
Laisua Jakkaparn 5 3.25
F-test ns ns
CV. (%) 0.00 13.18

ns not significantly different.
** Significant at 0.01 probability level.
Mean in the same column followed by the same letter are not significantly different by LSD at P=0.05.
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