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The Inspection of Weed Seeds Contamination in Celery Seeds Imported from Italian Republic and

United Mexican States
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Abstract

Celery (Apium graveolens) seeds imported from Italy and Mexico in 2022-2023 with total 28,897.50
and 24,986 kilograms, respectively. Twenty one samples were randomly sampled to primary examined the
contaminated of weed seeds and identified specie of weeds. Fifteen samples of seeds from lItaly were
sampled. The result showed that seeds samples were contaminated of three weed species namely
Chenopodium album, Helminthotheca echioides and Solanum ptychanthum. Five weed species were
detected in six samples from Mexico namely, Amaranthus viridis, Chenopodium murale,Echinochloa colona,
Melilotus indicus and Polysonum sp. As a result, four weed species are important quarantine pests i.e., C.
album which is quarantine pest and other three weed species of C. murale, S. ptychantum and H. echioides
have not been reported in Thailand. Seed germination of the detected weed species were tested using sand
and showed germinated. However, the result of inspection at planting areas including Tak and Chiang Mai
Provinces, the quarantine pests were not found.
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Figure 1 The contamination of weed seeds in celery seeds imported from Mexico and lItaly.
(A) E. Colona from Mexico (Q) H. echiooides from lItaly

(B) S. ptychanthum from ltaly (D) C. murale from Mexico

Figure 2 The weed species contaminated in celery seeds imported from Mexico and lItaly.

(A) Chenopodium album (E) Amaranthus viridis

(B) Chenopodium murale (F) Melilotus indicus

(Q) Polygonum sp. (G) Helminthotheca echioides
(D) Echinochloa colona (H) Solanum ptychanthum
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olanum ptychanthum

Figure 3 The germination test of contamination weeds.
(A) Chenopodium album (B) Chenopodium murale

(Q) Helminthotheca echioides (D) Solanum ptychanthum

Figure 4 The inspection at planting areas in Tak and Chiang Mai Provinces.

The 3 National and 1* International Conference on Agricultural Innovation and Natural Resources



2y

186

Table 1 The importation and species of weed detected in celery seeds imported from Mexico and Italy.

Frequency of

Importation Quantity Status of pest
Country Specie of weed weed detected
(consignment) (Kgs.) in Thailand
(time)
Mexico 6 28,897.50 Amaranthus viridis 1 Present
Chenopodium murale 2 Not present
Echinochloa colona 2 Present
Melilotus indicus 1 Present
Polygonum sp. 2 -
ltaly 15 24,986.00  Chenopodium album 2 Quarantine pest
Helminthotheca echioides 5 Not present
Solanum ptychanthum 2 Not present

Total 21 53,883.50
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Effect of Seed Coating with Trichoderma harzianum to Prevention of Collar Rot Disease in

Vegetable Soybean
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Abstract

The cultivation of vegetable soybean is often occurs collar rot disease in the rainy season, which
affected the yield. Currently, seed coating technology is being applied to reduce damage caused by the
pathogen. The objectives of this research were selected the appropriate concentration of polymer and
quantity of Trichoderma harzianum for seed coating to prevent collar rot disease. The concentrations of

Carboxymethyl cellulose (CMC) at 0.05 0.1 0.2 and 0.3 %w/w were investigated. Four months after storage,

d
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CMC at 0.3% showed the highest reduction in seed germination and was used to mix with spore suspensions
of T. harzianum at 106, 107, 10" and 10’ spores/ml for seed coating. After coating, the results showed the
spore concentration of all treatments were decreased up to tenfold but the quantities of spore suspensions
were not different after storage for 4 months. In addition, the coated seeds in all treatments had a higher
germination percentage than the uncoated. Seeds coated were tested for control collar rot disease incidence
under greenhouse conditions. The results showed that seeds coated CMC mixed with 10’ spores/ml of T.
harzianum had a lowest disease incidence and disease severity at 33.33 and 27.77%, respectively and the
highest reduction rate of disease severity at 72.23 % while uncoated seeds treatment had 100% disease
incidence and disease severity. Therefore, it was suggested to, coat vegetable soybean seeds with 0.3% CMC
mixed with 10’ spores/ml of T. harzianum. This method used to advance the development of coating
vegetable soybean seed technology.

Keywords: Seed coating, Collar rot disease, Trichoderma harzianum
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waesiingn ieliannsasengudlunissudadesannnlenldodredussansnmmdsnisingugn vuidedaed

npUsvasAiiiadnifonanuiduduresansindeunar USuanaes T. harzianum fwnzas dwsunstesiulsasin

wavansunlunaeeEings

gunIaluazisnis

{831 Trichoderma  harzianum lasuaueuasiziannguaineilula ddnddeimuinisensniiy
nsAmMsinums waaiugiuvdesinaniusiBodlmi 84-2 iugnlutigguds (Wanifeusunay 2564 LiuAsfeu
flunaw 2565) fiaduseniadensutiuivaasy 85.00 Wesldud dmiunnasunazdnidendninaisiadey

fa o A

carboxymethyl cellulose (CMC) anaugideiivlsigeddnid winiudaundelinaniugdedul 84-2 Muanlutgg
wae (Ugnidteusuanau 2565 iuifendou flunau 2566) fnnusenadensuihuinageu 83.75 lWesidud wasia3og

wasuwaniug Mnauiifeuasiannudniugindednl nedldeiamnuaniugiiy nsudnnsnuns
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1. ManageULazAnldensnI1a15iAday carboxymethyl cellulose (CMC) Aenaunniudniiugiamassilnan
TNUHUNINAABIKUU Completely Randomized Design (CRD) §1wau 5 n3su3s laun ganiuau (Lindauwdniiug)
\ndousieg CMC §9571 0.05% w/w, 0.1% w/w , 0.2% w/w uag 0.3% w/w \ndeuludaiusfissiuresnianasey 70
JRUFBUNT WagSEEELIANUAISIATOU 5 TUIT ngainviuansieiousEnI1eTey 10 Juil Whauwie 45 sarigaldea
Tnglfudaiussns 1 Alanfusle CMC U3u1as 100 fadans nduthwdaiuunananutuluanmgumgivedis
arwulndifsatunnuturesudaiusiounisiafeu (10-129%) udinhiudalunaaouaiusenveudaiusuds
wianuluan el UiRn1smeTBmIznsne (Wstn uasans, 2567)

2. madeuwidaiudiedion T. harzianum warnisnsaeunsiinsenventen T. harzianum Uuidn
ﬁ’uﬁ:z‘%mﬁaaﬁﬂam Tuanmiesujufinis 1unun1sMAaauy Completely Randomized Design (CRD) 41u7u 6
n33u% 1dun whnaldiadou indeudis CMC Tudmsnfimanzay  wadeudis CMC ludasfimangausiuiuios
T. harzianum sgfuanududu 10° 107 10° way 10” adesrefiadang lnenaweumsuniuassatesifon fonis
\doadosiuuemns PDA  vuliflgumaiivesfung 7 u anduihluwisuarsasarwateslneminduisainde
U3 5 fadansasuuenms PDA Iniulduviauiagui L fiumstsingoudundeuinuimdienns udinses
dulooangefiunuisiideinte UsuanuiduduvesaisurinassaUadeneg Hemacytometer aaiidanun 19ans
\eu 100 fadansrowdariug 1 flansy ntuiwdaiufinaneuduluanmomungivedsitauiulndifesdu
Aruturesiudmiusioumandeu (10-12%) udr3nhwdnussalugdudenfuinunilgungiiil 20-25 ssreaidya
ATLEITS 60-65 Waddus Wusrezinan 4 Wou dumdaiusiuviestinanusaznsaads 1 az 4 91 9 100 wén
ihlnaseussenvesudniuindinisiaieu Tnedsimense uaznsnaeunisidinsesvendon 7. harzianum
vudaiusiundediinan lnsnsutiwdeiiadeunds 10 n¥u Tuhnduiiunistiende Usinns 100 Saddns (u
nan 1 43l uduuiinavendesdae Haemacytometer neldndesqanssntl ndmniadouidaFouiesuda
(0 WWow) waznn 9 Weuvesnsinusne Wuszesan 4 Weu

3. ManpAsuANIENIaluNImUAslsATnuarsduTludvResinanluanmlsudou wisumdesanve
TsA Taomsld cork borer vuadurIguUSnans 5 fadiuns fauaeidulsveatonanvglsafiiosuuoims PoA 1y
na 3 fu S 5 Fu L‘hmLﬁyaww,mﬁwﬁnv\mﬁﬁwhL%@LLé’ﬂwumgwaj 50 3 (Paparu et al,, 2020) Uil

gaumgiivies 3-4 dUai MntudnmaiuAugn ik unsEITeuds §nsn 10 n3u sefiu 20 Alansu wasldudniiug

9 Y

|
1Y

fundosilnanluusoznssnis Ugnaduduiifideranvelsn $1uau 3 nszans q ax 5 du udmnUgnide 14 u Sufin
nstinlsalunsaznssuddmuwaiUasifudausunsswadlse (Disease severity index ; DSI) wazUszifiuileasidusinig
Hulsa (% disease incidence) (W3umns uazmAny, 2564) InainamiussidusyduazuuLeIn1slsATINLAEAEUILN AR
N5 Sclerotium sp. $198991 Paparu et al., (2020) aa Table 1 udnindodidudanuguussvedsnnduin

8n351N158NAINTUSIYRLA (Reduction rate (%) 61989310 Kthiri et al., (2020)

d
The 3° National and 1" International Conference on Agricultural Innovation and Natural Resources



190

Table 1 Definition of Collar rot disease severity scores based on visible symptoms found on vegetable

soybean grown in soils infested with Sclerotium sp.

Severity score Description
1 No symptoms; plant healthy
2 Gray water-soaked lesions present on stem above soil, but no visible fungal outerowth
3 Visible fungal outgrowth on stem base, characterized by silky-white mycelia or sclerotia that

gradually darken

4 Partial wilting, where younger leaves begin to wilt and stems begin to shrivel

5 Complete wilting, desiccation and browning of leaves and stem; plant collapse and death
(rot)

6 Pre mergence damping-off; complete seed rot, with no sign of germination, or evidence of

germination hampered by fungal colonization

Disease severity index (%) = [¥ (class frequency x score of rating class)/(total number of observations x maximal disease index)]

x 100
Disease incidence (%) = (Number of plants affected/ Total number of plants observed) x 100
Reduction rate (%) = [(Disease index in control infected plants - Disease index in treated infected plant)/ Disease

index in control infected plants]x100
4. meAesgideya Aedeesifudausenveandniiudiuvdesiinan NausuMIMAasIUY Completely
Randomized Design (CRD) wazdeyaofifudnuaunsalunsauaulsasnuazdduniludaumdosinanluanm
T59130U M9UAUNIIMARBILUY Randomized Complete Block Design (RCBD) W3suifisunnuumnsnaszninsaiads

VYDIAAZNTINITAETS Duncan’s New Multiple Range Test (DMRT)

NaLazITAINANTNAADY
1. NMINAFOULALANLEBNENTIAILARDU carboxymethyl cellulose (CMC)

d i 2 o s 2 v & a 1 Y] &,
NNITNAADUNAUDIATEAR DU CMC maﬂ?qﬂﬂ@ﬂma%mamwuqaaWia@qgjﬂa@ WUQLSU831M3J 84-2 vnusnu LUy

v v -

JzEza 4 Heu wul asedeu CMC nnszauanududuldiinansznusennusenvesudaiugdundesilngn

W uAguA1Led s UasidusAINuenndIn1sAauiusNwIwIu 1 Heu WUl wWesidudnnusanuauudanusn

q

ad a 1

waaunie CMC  Tulsazanuitnduuanaeiueg1elitodAgnieain lnonssudsyldaisiadey CMC  AududY
0.29%w/w Tiesidudanusengan uiiUasidudnisieonvatudaiuiniendenisiiuinwiui 24 weu lifiaany
WANANAUNNEDR danAdeIiun15ANYIVEY De Camargo et al., (2017) Ms1891UINTITa15 CMC wazans CMC

o

ﬁmﬁumiﬂaaﬁuﬁﬁmLfgai']mﬁa‘umﬁmwuﬁ:zﬁ"am?‘aaqlu'ﬁdmaﬂszwuﬁamwmaﬂmaaﬁ"amﬁaqﬁﬁﬂmmaauﬁy’a 2 Wug wae
ilesnnudaiusimdesidnuuziBoriuudniug dwaliudaiugiimsidounuiens (azoonn uazang, 2550)
Fadunsld cMC  flazanethudrildnuas BuiidunedouiionefuudaliFsannsnannindenaniwausenls
\deFsuifisuaadsiesifudanusoniuinulufoud ¢ Audedeesiduinusenizudu (85%) Aeunns
NAFoU WU N53AAET 5 ALY CMC mnududu 0.3%w/w Ldeuldaiugiuvdssiinan Tilefidudauseniads
anas 8.75 Wesldud luvazfiyamunuiivefidudniusoniods anas 10 Wedldud uwaznssuisauiiannusenanas
11.25-13.75 Wosldud (Table 2) Fadonansindou CMC armndiudiu 0.3% w/w lWldlunsindeumdniusimassin
ansmiuides . harzianum wielineaeuszansnmnistiostulsasnuasadun Sadululufianadeasudiy
Fnswatd wazany (2559) Mindoumidniiusinniavionsng CMC 8ms1 0.8 N3 HausINFy PYP-K-90 8031 1 nfu vinlw
winiuginnuseniifian fadsnisiafeusazndiniafvinmunu 6 Weu uazndonuly 2 e wintusdsnsdanny

nge windan1sindeu 3 wewduiuly wud nnssuidreimsiadovdmalinnusenvesudaiuganas
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Table 2 Seed germination under laboratory conditions of vegetable soybean coated with different

concentrations of polymer.

Initial germination Storage periods (month)
Treatment
(%) 1 2 3 q
T1: Uncoated seeds 77.00° 7700 7525 7500
T2: Coating with 0.05% w/w CMC 79.00ab 77.25 75.50 71.25
T3: Coating with 0.1% w/w CMC 85 75.50b 75.75 74.75 73.75
Td: Coating with 0.2% w/w CMC 82.25° 75.25 73.75 71.75
T5: Coating with 0.3% w/w CMC 79.75ab 77.25 77.00 76.25
CV (%) 4.36 4.01 6.77 5.54

Means within a column followed by the same letter are not significantly at P<0.05 by DMRT.

s

2. MsnFeumAANUGMELasT Trichoderma harzianum Wazn13nTI9EEUNSTTINTOATOUTOTIUULAATLS

q

aundesilnan TuanmviesdJumnis

PINMsnadeUNMsdeuwdaiudiurdesinandieosn T. harzianum lagld CMC finnnandudu 0.3% w/w

v

JuansiefeuuazinuinunliNeamall 20-25 esriwaided Anududuing 60-65 wWesidud Wusseziian 4 weu
WU Aeduesidudrnuienvesudaiugivhnsvageunnnssuisudandeunasiiusnuiduszeziaan 4 Weu L
wansngiun1eedf FnssudsTudaiugiiunisiadeumieas CMC swiu@esn T. harzianum fiesidudninusen
2 o ¢ ] & o a1 & A 2 o v & & i & 1 &

YoudaiusganInudaiugnliiunmaaiou Weusnwlilussesiian 4 Wew wud nsiedaumeasiniiou CMC
Wigsegafefiiuesiduinnuengan fie 76.25 Wesldud sewniie mandeudeals CMC waudes) T. harzianum
- Y v v 7 8 1 _a aa = o 1= s s 1 %

Psgduanududu 10" uag 10 aveireladans Fallnusenag 76.00 wWesidud wasnuiensiadiousieans CMC

q/b‘d‘llll &

& . ] o v v 9 6 s 1 _a aa < a s & &
WAULBST T. harzianum NSEAUANUNIU 107, 10 AUD7NAAAAT LAZLNAANUTNLUNIUNITIARDUNLUDILGURAINY

]

30N 75.75, 72.50 waz 71.75 Wesidus mud1diu (Table 3) ilesnwdaiugaundeddnuasideruuandug uaz
fTwnunnndedwaliudaiudiinsdennnuienss (2o wasauy, 2550) MsAdaudiy CMC fildnvusidu

3 '

fldu agluTngudnanderty Jsausoannindeuanmarmentd fiildoans cMC azangluthasdaumindsiuog
fusiaild Tasarnnisesnaeunisiitinsonvendes 7. harzianum vumdaiuidauvdesinaandnisedey
(0 1fou) wazifusnwnduna 4 dou fgungli 20-25 ssrigalda aruTudining 60-65 Weddud wuth ynssds
fusnaadeifindeutinuiuudaiuganas 10 wh narududurounisiedeu TasUSmaadesveadesinou
wasuiiaududu 10°, 107, 10° way 10° avesrefiadans wé’qmmﬂﬁauLLazawmm??wummﬁmﬁuﬁ: WU USUeUUD9
aosanaundeiiios 10°, 10°, 10" uay 10° aveddefiaddns niuaisu (Fig.1) MNTATITUUSINATe LT lAReY
vufiwonsdaifugynideu Wussezim 4 o wuth Yinuweades T. harzianum SUSinunsiinusideussnouds
Foudl 4 wesmaitusnu dafuitetesiunisifeuguninveasdniugiundeinanuasnistestulsamsiuegsd

a

UszdnSnmundu Wewndeuwdnsiudugdunsdufindadouds asiiluugniiud vieldrisiiuliuiundt 4 feu

q

Mailillewnnszuiunisindeuiiiudaiugiamdeslinanlasuauy Weidevesudniinnsmafiuasveefiogn
I3 o v & 1 a vy X 2 b 3 2 o s ¢
7337 v vldngunaziinses Ty Bedenalinnuudusweaudaiuganas (136, 2544)
3. MInAgauANNasatuNIsAIvANlsATINkarasuTlunvdoslnanluan nlseseu
Unudanuidnndesdnaniivadousiediast . harzianum fisgauanududuuandieiuluneagsy
AuEnsalunsmuaulsasnwazafuludanmlsadeuUSeuiisuiuganiugu (negative control) Wuin Lwde
o sa A 1% & . al' Y] Yy v 9 s 1 _a aa
Wugafoumeats CMC naandesn T. harzianum Msgiuanuidudy 10 alesnaliadans a1u150anA1NTULTIVEY

a o [ «:1'

lsalaunign wagnunisinlsatdasiiaaunnsnsiuniaifedslideddgyilosouisudunssuisdu q laedl
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Wesidudnnuguussedlsadl 27.77 Wosidud uazwedidudinisiinlsad 33.33 wWesidus luvafinsindouwdniiug
Freans CMC waw o1 T harzianum fiszduanmudiudu 10° uaz 10 avedefiadans wuiedidudnnuguusves
Tselsiunnsinedu neadid Tnefinusuusswedlsail 49.99 uay 55.55 Wesidus sudidy nmsidouwdniusiinig
Wudureadend 10° uagmiaedeuiamizanaindou CMC wuesifusiaruguussedsaliunnsafunieadn dod
sefuauguLsIveslaail 7221 uay 77.77 Wodidud audidu dauefifudnmaiielsasnuazdiduiil wud nng
\AoudEans CMC waudesn T. harzianum fiszduanudadu 10°, 10, 10° adesrefindans waznisindouians
a@15manu CMC fiedidudmainlsaliunnssiunisaia Inswunisiinlsaitl 60.00, 60.00, 66.66 way 73.33
Wesifud amddy (Table 3) luvnziiynmuaumsinlsanunisiialsa 100 Wefldud efuiudnsinisanni
suussvadlsn WUl wisiugfiadoudeans CMC wauides1 T. harzianum fisgduamududu 10” avesrofiadans
anunsnanmuguLvedlsaldinniiande 72.23 Wediduduandnafusgnsditoddynsad WelIsuifisufunssuds
3 sesnanie maafeusisans CMC wamdenT. harzianum finnuidudu 10° uay 10'avesrefiaddns anunsnan
Anuguussvedisald 50.01 uaz 44.45 Wosidusnud iy waruenanidmuin naedouiudaiusieans CMC nay
o1 T. harzianum fienududu 10° avesdoiiaddng aunsaanauIuLswadlsalaliunnasiuneadfduiwan
Wugfindoudsansindeu CMC Liissegnaden Ae 27.78 uay 22.23 Weddudmuddu annisaaeunansliifiuii
nsiadouidniiugfieans CMC naudos T. harzianum fieviadudu 10° aveddefiadtng aunsaanaammguLss
uazmaialsarnuaraduhludundesinasluanmisafeuld Wwuieitu Tan wavame (2552) fildmenuiidon
Trichoderma spp. lelewan T15, Ta2 uaz T75 fszAnsnmlumsaiuauidion Sclerotium rolfsi annnlsnsnuaz
Truhwesduvdeddiniilelaansy q uenaniuwdndesii 3 lelaan Snswiaivlng wazadwalasldunnnia
5x10'° aesrefiadans atiilesarnides Trichoderma spp. fnalnalunseuamidosanmalsaiis Ao nsasaans
Uity mautsdudielldemns maduusislasnsaaduleiudadulodenainglsafivudianudesioules]
ietosaanentuduloventonannalsn nmatnihaudumusaluimsdnasunnaioivlavesin (@eves uih
219, 2555) drtulussumiviniviinaitesufdnsinnniwierhniuiinaveadeaelsaii avanansatioiy
Tsaldegnemnid uasshlidufinAnaudevnetdosiian uazannnaaeuves Kthiri et al., (2020) ladeuiudnad1nand
$ende T. harzianum annsoflesiulsasnuaglauifiinainidios Fusarium culmorum luanmudasld Snis

LY

Fd1aSUANNLTIUTIVDIRUNAIEY
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Table 3 Seed germination after coating with Trichoderma harzianum for four months and testing of

control collar rot disease in greenhouse.

Storage periods (month) Disease Disease  Reduction
Treatment severity incidence rates
1 2 3 q
(%) (%) (%)
Uncoated seeds (positive control) 0.00' 0.00° -
7375 7300 7200 7175 , _ _
Uncoated seeds (negative control) 100 100.00 0.00
Coated with 0.3% CMC 79.25 7650 7675 7625 7107 73.33" 22,23

CMC+ T. harzianum 10°spore/ml 7500 7550 7550 7250 7221  66.66°  27.78%
CMC+ T. harzianum 10 spore/ml  77.75 7625 7600 7600 5555~  60.00™ 44.45™

CMC+ T. harzianum 10° spore/ml 7950 78.75 77.00 7600  49.99°  60.00" 50.01°
CMC+ T. harzianum 10° spore/ml 80.00 7863 7750 7575 2777 33.33° 72.23°
CV (%) 544 535 462 574 18.39 31.87 30.38

Means within a column followed by the same letter are not significantly at P<0.05 by DMRT.

Initial germination for coating with Trichoderma harzianum at 83.75%
Figure 1 Shelf life of Trichoderma harzianum which coated on vegetable soybean seeds for four

months at 20+5 °C RH 60+5 %.

ianum
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= s
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Vulingamadl 2045 esrwadea Anududuiug 455 Wosidud \ussazan 4 Weu TUsuantosaiinusisiou

wsnufufoud 4 vesmaiuine wazdlethlunaaeunisauaulsasnuazddiuttluaninlsadon wud waanugh
a v & A a I 9 s 1 a aa
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atvayunuidehlasimsidouasiauimalulagnsndawdaiudiglsveialussuunuasdunid audideinuns
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Study of the Effects of Open and Closed Greenhouse Systems on Cherry Tomato Seed Yield

to Support the Precision Technology System in the Greenhouse
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Abstract

This study aimed to study the yield and quality of cherry tomato seeds produced under open
greenhouse systems (netted) and closed systems (Evaporative Cooling System) on the yield and quality of tomato
seeds. The study was conducted at the Khon Kaen Plant Seed Research and Development Center. It is a
comparison experiment. Data were analyzed using Paired t-test statistics to compare means. By comparing 2
methods, 200 plants each, arranged in 5 rows of 40 plants, spacing between rows 80 centimeters, spacing
between plants 50 centimeters. Method 1: Grow in an open greenhouse (daytime; 38 °C/80.3%RH, and nighttime;
32°C/84.1%RH) and method 2: Grown in a closed greenhouse (daytime; 35°C/80.3%RH and nighttime;
27°C/85%RH). Both greenhouses, size 9x30 meters, the tomato plant age 25 days after sowing were transplant into
white planting bags, size 8x16 inches, with contained of coconut coir, raw rice husk, coarse sand (freshwater), and
rice husk ash in a ratio of 6:2:2:0.5 by volume. Record the growth data of the tomato plants, including height,
canopy size, and plant diameter. At the seedling stage, the age is 25-39 days and at the 50% flowering stage, the
age is 45-47 days. The first flowers bloom at the age of 43-45 days. Begin harvesting at 70-90 days after
transplanting. and collect data on yield, including fresh fruit weight and seed weight. The results showed that
under the open system, cherry tomato seedlings of pure line AVRDC#6, 30-39 days after sowing, had significantly
higher plant height, canopy, and plant diameter (22.33 cm., 12.54 cm., and 2.96 mm., respectively) than those of
tomato plants in the closed system (16.50 cm., 11.63 cm., and 2.87 mm., respectively).Cherry tomatoes grown in
the open greenhouse system had their first flowers bloom at 43 days of age, and in the closed greenhouse
system their first flowers bloomed at 45 days of age. And growth at 50% flowering stage was measured, found that
under the open greenhouse system, cherry tomato seedlings of pure line AVRDCH#6, age 43 days after
transplanting, had significantly higher plant height (99.05 cm.) than tomato plants in the closed greenhouse
system (88.50 cm.).Harvesting cherry tomatoes, the first time was at 43 days after flowering or at 71 days after
transplanting for 7 times, harvesting every 7 days found that under the closed greenhouse system, the yield of
fresh cherry tomatoes was 1,434 grams/plant and the yield of seeds was 7.7 grams/plant, higher than in the open
greenhouse system (800 grams/plant and 3.49 grams/plant, respectively).when comparing the average fresh fruit
yield and seed yield. It was found that cherry tomatoes grown in a closed greenhouse system had an average
fresh fruit yield (204.84 grams per plant) and an average seed vyield (1.11 grams per plant) higher than an open
greenhouse system that produced an average fresh fruit yield (114.34 grams per plant).) and average seed vyield
(0.50 grams per plant), which are significantly different.

Keywords: seed, cherry tomato, greenhouse
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Tablel Growth of cherry tomato variety AVRDC#6 at the seedling stage in open and closed greenhouse

systems
Greenhouse system Height(cm) Canopy (cm) Stem diameter (mm)
open system greenhouse 22.33+24.15 12.54+1.15 2.96+0.08
closed system greenhouse 16.50+8.31 11.63+1.38 2.87+0.07
T—Test/1 % ¢ %

** means statistically significantly different at 0.01
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Table2 Growth of cherry tomato variety AVRDC#6 at 50% flowering stage in open and closed greenhouse
systems.
Greenhouse system Height(cm) Canopy (cm) Stem diameter (mm)
open system greenhouse 99.05+17.06 42.7243.26 6.96+0.03
closed system greenhouse 88.50+41.63 43.95+5.66 7.06+0.06
T-Test" ** ** ns

ns and ** mean not statistically different from each other and significantly different at 0.01, respectively
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Table 3 Fresh produce and seed yield of cherry tomato variety AVRDC#6 in open and closed greenhouse

systems. Harvested during August - November 2023

Yield weight
N Harvest age
arvest Fresh fruit grams/plant) Seed (grams/plant)
) Harvest date  After planting s P s P
times closed closed
(day) open system open system
system system
1 30 Aug. 2023 71 7.95 5.70 0.05 0.08
2 14 Sep. 2023 95 8.15 7.90 0.03 0.05
3 20 Sep. 2023 101 49.40 97.25 0.11 0.46
4 27 Sep. 2023 108 60.55 180.6 0.32 0.49
5 11 Oct. 2023 122 419.60 313.3 1.72 1.66
6 26 Oct. 2023 136 171.30 598.9 0.87 3.70
7 5 Nov. 2023 143 83.40 230.25 0.40 1.30
Total 800 1,434 3.49 1.73

Table 4 Fresh produce and seed yield of cherry tomato variety AVRDC#6 in open and closed greenhouse

systems.
Yield weight
Greenhouse system
Fresh fruit (grams/plant) Seed (grams/plant)
open system greenhouse 204.84+43049.64 0.50+0.37
closed system greenhouse 114.34+ 21181.85 1.11+1.67
T—Test/1 o X

** means statistically significantly different at 0.01

Table5 Comparing the quality of cherry tomato seed production in open and closed greenhouse systems.

Greenhouse system Germination (%) Moisture (%) 1,000 seed weight (gm)
open system greenhouse 88.00+ 4.916 7.77+0.59 1.9040.014
closed system greenhouse 94.00+1.916 7.60+0.36 2.16+0.003

!
T-Test ns ns ns

ns mean not statistically different
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Effects of Fertilizer Management on Growth and Seed Yield of Cherry Tomato

under Greenhouse Conditions.
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Abstract

Study of the effects of fertilizer management on growth and seed yield of cherry tomatoes under
greenhouse conditions. Plan a random experiment in a complete block (Randomized Completely Block
Design, RCBD) with 5 methods, 4 repetitions, namely method 1: add fertilizer at the rate recommended by the
Department of Agriculture, that is, cover the bottom of the pit with chemical fertilizer formula 15-15-15 at the

rate of 30 kilograms per farm and add fertilizer formula 12-24-12 at the rate of 30 kilograms per rai every 15
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days. And when the fruit is fully developed before changing color, add fertilizer formula 13-13-21 at the rate
of 30 kilograms per rai by adding it every 20-30 days. Method 2: Add chemical fertilizer to the bottom of the
hole, formula 15-15-15, at a rate of 30 kilograms per rai. After 20 days, add chemical fertilizer, formula
12-24-12 at a rate of 30 kilograms per rai. And when the fruit is fully grown before changing color, add fertilizer
formula 13-13-21 at the rate of 20 kilograms per rai, applied every 20-30 days. Method 3: Apply slow-release
fertilizer (IBDU) formula 20-5-8 at the rate of 20 grams of N per plant were divided into two applications, the
first time adding 8 grams of N per plant at the same time as the seedlings were transplanted into pots, and
the second time adding 12 grams of N per plant 30 days after the first time. Method 4: Apply chemical
fertilizer formula 13-13-21 at the rate of 50 kilograms per rai at the age of 30 and 60 days after planting and
chemical fertilizer 13-13-21 at the rate of 100 kilograms per rai at the age of 90 and 120 days after planting,
divided into 2 applications. And method 5: Add water-soluble fertilizer for tomatoes. The results of fertilizer
management on the yield and quality of cherry tomato seeds in closed greenhouse conditions were found
that in the growth stage at 12 weeks of age, treatments 1, 2 and 3 had significantly different plant heights,
stem sizes, and number of flowers. In method 1, the total yield weight was the highest (511.39 grams per
plant) and methods 1, 2 and 3 showed the highest number of seeds and seed weight were significantly
different. The results of fertilizer management on the yield and quality of cherry tomato seeds in open
greenhouse conditions were found that in the growth stage at 12 weeks of age, treatments 1, 2 and 3 had
significantly different plant heights, stem sizes, and number of flowers. In method 1 had the highest total yield
(191.42 grams per plant). Methods 1, 2 and 3 had the highest number of seeds and seed weight, with a
statistically significant difference.

Keywords: Cherry tomato, Fertilizer management, Greenhouse conditions
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Table 1 Effects of fertilizer management on cherry tomato plant height after 3-12 weeks of planting under an open greenhouse system.

Height (cm.)’?

Treatments
Week 3 4 5 6 7 8 9 10 11 12
1 10.88 a 14.39 b 19.72 b 28.44 b 3546 b 39.57b 45.49 b 66.74 a 55.44 ab 59.89 a
2 11.08 a 13.61b 18.56 b 2751 b 3430 b 39.53 b 42.87 b 55.88 a 5396 b 57.69 a
3 1192 a 17.45 a 2441 a 34.76 a 42.82 a 48.19 ¢ 53353 56.99 a 63.89 a 67.26 a
4 571b 6.40 c 5.33d 7.64 C 10.32 ¢ 13.56 ¢ 17.74 c 2248 b 30.35 ¢ 30.06 b
5 580 b 6.72 a 8.47 ¢ 11.69 c 14.65 ¢ 18.22 ¢ 67.03 c 26.39 b 29.05 ¢ 3250 b
average 9.08 11.71 15.30 22.01 27.51 31.81 45.30 45.70 46.54 49.48
F-test/l *% *% *x *% *x *x *x * * *
CV. (%) 15.25 21.83 24.79 22.95 2292 23.43 22.55 55.94 22.79 23.93

/1 ** = significant at 0.01

/2 Means followed by the same common letters are not significantly different (P<0.05) from each other according to DMRT.

Table 2 Effects of fertilizer management on cherry tomato stem size after 4-12 weeks of planting under an open greenhouse system.

Stem size (cm.)?
Treatments
Week 4 5 6 7 8 9 10 11 12
1 1.21 ab 1.49 a 1.88 ab 203 a 217 a 2.26 ab 2.65 ab 263 a 2.65a
2 1.15 bc 1.39 ab 181 b 1.99 a 214 a 2.05 ab 248 b 234 a 2.46 a
3 1.35 a 1.62 a 223 a 235a 249 a 235a 3.03a 258 a 285a
a4 1.06 bc 0.82c 0.94 c 1.00 b 1.15b 1.19 c 141 c 1.39 b 1.60 b
5 1.01c 1.14 b 1.11c 1.03 b 1.15b 1.63 bc 1.44 c 1.54 b 151b
average 1.16 1.29 1.59 1.68 1.82 1.90 2.20 2.10 221
Ftect/! *% *% *% *% *% *% *% *x *x
C.V. (%) 20.12 24.74 29.97 29.68 29.77 44.35 28.21 27.36 28.72

/1 ** = significant at 0.01

/2 Means followed by the same common letters are not significantly different (P<0.05) from each other according to DMRT.

The 3 National and 1* International Conference on Agricultural Innovation and Natural Resources



Ainigr

209

Table 3 Effects of fertilizer management on the number of cherry tomato flowers after 4-12 weeks of planting under an open greenhouse system.

Number of flowers (flowers/plants)’?

Treatments
4 5 6 7 8 9 10 11 12
1 0.28 a 1.03 a 200 a 242 a 317 a 382 a 457 a 520 a 7.09 a
2 0.11 a 0.72 b 1.39b 1.80 b 247 b 294 b 379 b 418 b 415 b
3 0.17b 0.68 b 1.49 b 181 b 262b 315b 3.99 ab 434 b 451 ab
4 0.00 c 0.02c 0.03 c 0.21c 0.46 c 0.56 ¢ 121 c 1.50 c 2.30 bc
5 0.02 c 0.05c 0.07 c 0.20 c 0.48 c 0.76 c 0.95c¢ 1.10 c 1.40 c
average 0.12 0.50 1.00 1.29 1.84 2.25 2.90 3.26 3.89
F-test/! * % * o *x * *x *x *x
CV. (%) 95.09 44.94 33.22 30.78 28.02 24.4 26.7 25.03 83.8

/1 ** = significant at 0.01

/2 Means followed by the same common letters are not significantly different (P<0.05) from each other according to DMRT.

Table 4 Effects of fertilizer management on the number of cherry tomato fruits after harvest time 1-6 of planting under an open greenhouse system.

Number of fruits (fruits/plant) /2

Treatments
Harvest time 1 2 3 4 5 6 total
1 172 a 4530 a 14.30 a 414 b 292 a 311b 71.49
2 1.61a 3356 b 492 b 0.33 ¢ 1.19 bc 0.28 b 41.89
3 131a 35.64 b 6.14 b 244 b 1.03 bc 0.28 b 46.84
4 0.05b 0.00 ¢ 2.19 bc 6.64 a 217 ab 12.89 a 23.94
5 0.11b 1.17 ¢ 0.50 c 0.30 c 0.08 ¢ 0.25b 2.41
average 0.96 28.92 5.61 277 1.48 3.36 37.31
F-test/! *x *x " *x *% *x%
CV. (%) 107.38 37.86 92.31 85.28 122.89 172.32

/1 ** = significant at 0.01

/2 Means followed by the same common letters are not significantly different (P<0.05) from each other according to DMRT.
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Table 5 Effects of fertilizer management on the weight of fresh cherry tomatoes after harvest time 1-6 of planting under an open greenhouse system.

Fruits weight (g/plants)’?

Treatments
Harvest time 1 2 3 4 5 6 total
1 15.69 a 31945 a 100.14 a 3528 b 2250 a 18.33 b 511.39
2 14.31 a 24722 b 37.50 b 333c 7.78 c 1.67b 311.81
3 10.83 a 269.45 ab 4122 b 28.89 b 8.61 bc 1.39 b 366.39
4 0.28 b 0.00 ¢ 8.69 62.78 a 19.17 ab 44.72 a 135.64
5 111b 11.11 c 333 ¢C 278 ¢ 0.55 ¢ 1.67b 20.55
average 8.44 169.44 39.38 26.61 11.72 13.56 269.16
F-test/! *x *% *% *x *x *x
CV. (%) 111.85 36.85 89.21 83.76 111.98 202.13

/1 ** = significant at 0.01

/2 Means followed by the same common letters are not significantly different (P<0.05) from each other according to DMRT.

Table 6 Effects of fertilizer management on cherry tomato plant height after 3-12 weeks of planting under closed greenhouse systems (EVAP).

Height (cm.)’?

Treatments
Week 3 4 5 6 7 8 9 10 11 12
1 10.76 a 17.35 a 2352 a 34.22 a 4210 a 48.72 a 53.85a 60.98 a 64.57 a 67.89 a
2 8.77b 13.12 ¢ 17.88 b 2852 b 36.51 b 40.56 b 44.94 b 53.08 b 56.11 b 58.63 b
3 9.78 ab 14.96 b 2137 a 3398 a 42.02 a 4793 a 53.48 a 60.33 a 64.43 3 66.57 a
4 4.32c 454 b 502c 8.50 ¢ 10.85 ¢ 15.26 ¢ 18.11 ¢ 2581 ¢ 30.04 c 3291 c
5 4.64 c 484 b 5.68 ¢ 9.38 c 11.71 ¢ 14.57 ¢ 18.03 ¢ 2213 ¢ 23.37 ¢ 28.18 ¢
average 7.65 10.96 14.69 2292 28.64 33.41 37.68 a4.47 47.70 50.84
F-test/l > > "o " " *x " *% *% *%
CV. (%) 17.17 19.59 19.15 16.58 14.31 14.11 13.95 13.29 14.78 14.79

/1 ** = significant at 0.01

/2 Means followed by the same common letters are not significantly different (P<0.05) from each other according to DMRT.
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Table 7 Effects of fertilizer management on cherry tomato stem size after 4-12 weeks of planting under closed greenhouse systems (EVAP).

Stem size (cm.)?

Treatments
Week 4 5 6 7 8 9 10 11 12
1 136 b 173 a 283 a 2.75a 295a 3.03a 341 a 335a 353 a
2 1.06 b 1.51b 255b 248 b 2.68 b 278 b 3.14 a 3.09 a 312 b
3 158 a 1.88a 2.62 ab 2.60 ab 273 ab 2.86 ab 3.15a 313 a 3.46 a
4 0.89 ¢ 0.89 c 1.10 c 1.27 ¢ 153 ¢ 1.60 ¢ 196 b 211b 232c
5 0.86 ¢ 0.86 ¢ 0.95c 097d 1.10b 1.23d 1.30 c 143 ¢ 156 b
average 1.15 1.37 2.01 2.01 2.20 2.30 2.59 2.62 2.80
F-test/l *x *% *% *% *% *x *x *x *x
CV. (%) 13.4 16.01 14.69 15.78 13.52 12.55 14.55 17.31 12.68

/1 ** = significant at 0.01

/2 Means followed by the same common letters are not significantly different (P<0.05) from each other according to DMRT

Table 8 Effects of fertilizer management on the number of cherry tomato flowers after 4-12 weeks of planting under closed greenhouse systems (EVAP).

Number of flowers (flowers/plants)/?

Treatments

Week 4 5 6 7 8 9 10 11 12

1 0.38 b 0.87 ab 202 a 238 a 295a 359 a 4.49 a 4383 a 498 a

2 0.29 b 0.74 b 1.67b 2.07b 270 b 3.09b 380 b 3.96 b 417 b

3 0.59 a 0.94 a 1.88 ab 217 ab 269 b 321b 4.08b 451 a 5.04 a

4 0.00 c 0.00 c 0.00 c 0.19 c 0.48 ¢ 0.78 c 1.30 c 1.80 c 244 c

5 0.00 c 0.00 c 0.00 ¢ 0.02c 0.31c 0.56 ¢ 0.67b 0.81b 092b
average 0.25 0.51 1.11 1.37 1.83 2.25 2.87 3.18 3.51
F-test/l *x > *x " *x *x *% *% *%

C.V. (%) 6.87 34.71 25.19 21.64 16.45 18.18 15.41 15.38 19.64

/1 ** = significant at 0.01

/2 Means followed by the same common letters are not significantly different (P<0.05) from each other according to DMRT
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Table 9 Effects of fertilizer management on the number of cherry tomato fruits after harvest time 1-5 of planting under closed greenhouse systems (EVAP).
Number of fruits (fruits/plant) /?
Treatments
Harvest time 1 2 3 4 5 total
1 0.00 b 142.00 a 49.42 a 0.00 b 0.00 b 191.42
2 5.67 a 76.58 a 3325 a 6.33 b 0.00 b 121.83
3 7.58 a 101.00 a 57.17 a 583b 0.00 b 107.58
4 0.00 b 0.00 ¢ 0.00 b 23.50 a 14.50 a 38.00
5 0.00 b 0.00 ¢ 0.00 b 033 b 0.00 b 0.33
average 2.65 63.92 27.97 7.20 2.17 91.83
F-test/! *% *% *% *x *%
CV. (%) 115.17 72.32 113.07 109.68 256.17

/1 ** = significant at 0.01

/2 Means followed by the same common letters are not significantly different (P<0.05) from each other according to DMRT.

Table 10 Effects of fertilizer management on the fruits weight after harvest time 1-6 of planting under closed greenhouse systems (EVAP).

Fruits weight (¢/plants)/?

Treatments
Harvest time 1 2 3 4 5 total

1 15.00 a 17778 c 15292 a 5358 a 1517 b 414.45
2 16.92 a 22792 b 48.00 c 16.17 b 0.00 b 309.01
3 22.67 a 297.25a 83.33 b 13.58 b 0.00 b 416.83
4 0.00 b 0.00d 0.00d 62.42 a 35.00 a 97.42
5 0.00 b 0.00d 0.00d 1.08 b 0.00 b 1.08

average 10.92 140.57 56.85 29.37 10.03 247.76

Ftest/! *% *% *% *% *%

CV. (%) 108.91 41.8 75.17 80.12 187.72

/1 ** = significant at 0.01

/2 Means followed by the same common letters are not significantly different (P<0.05) from each other according to DMRT

The 3 National and 1* International Conference on Agricultural Innovation and Natural Resources



Table 11 Tomato seed yield harvested under open and closed greenhouse systems (EVAP)
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Open greenhouse systems *2

Closed greenhouse systems (EVAP) /?

Treatments Number of seeds Seed weight Number of seeds Seed weight
(seeds/plant) (g/plants) (seeds/plant) (g/plants)
1 1.39 a 0.0026 a 83.08 a 0.2078 a
2 0.94 a 0.0019 a 57.20 b 0.1646 a
3 0.86 a 0.0018 a 63.80 ab 0.1628 a
a4 0.17b 0.0000 b 0.50 c 0.0013 b
5 0.00 b 0.0000 b 0.05c 0.0002 b
average 0.67 0.0013 40.93 0.1073
F-test/! > > "o *x
CV. (%) 117.52 141.89 73.67 80.22

/1 ** = significant at 0.01

/2 Means followed by the same common letters are not significantly different (P<0.05) from each other according to DMRT
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Effect of Seed Pelleting with GA; on Seed Germination of The Different Vigor of

Lettuce seeds
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Abstract

Lettuce is a crop with high market demand, but its seeds are small and thin, resulting in low nutrient
accumulation. Therefore, a study was conducted on the technology of seed pelleting of lettuce seeds with
the plant growth regulator GA;. The objective was to investigate the effects of seed pelleting with GA, at
different vigor on seed quality. The experiment was designed in a Completely Randomized Design with 10
treatments, each with 3 replications. Seed pelleting treatments with varying seed vigor were conducted with
GA;. Standard germination, field emergence, and speed of germination tests were performed. Results showed
that seed pelleting of medium vigor lettuce seeds with 2% GA; concentration resulted in standard

germination of 98% and field emergence of 97%, which did not differ statistically from seeds with high vigor.
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However, speed of germination tests showed that seed pelleting with 2% GA; concentration significantly
increased the maximum speed of germination to 13 seedlings per day at a 95% confidence level.

Keywords: lettuce seed, seed pelleting, GA;, seed quality
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Table 1. Seed moisture content of pelleted lettuce seeds.

Nl.

2y

Treatment

T1: High vigor lettuce seeds (control)
T2: High vigor lettuce seeds + GA; 2%
T3: High vigor lettuce seeds + GA; 4%

Td: High vigor lettuce seeds + GA; 6%

T5: Medium vigor lettuce seeds + GA; 2%
T6: Medium vigor lettuce seeds + GA; 4%

T7: Medium vigor lettuce seeds + GA; 6%

T8: Low vigor lettuce seeds + GA; 2%
T9: Low vigor lettuce seeds + GA; 4%

T10: Low vigor lettuce seeds + GA; 6%

C.V. (%)

217
Moisture

(%)
16.70 e
18.10 abcd
1854 a
18.48 ab
18.43 ab
17.65 d
18.05 abcd
17.85 cd
18.33  abc
1793 bcd

1.94

Mean in the same column followed by different lowercase was significantly different at the 5% level of probability by DMRT

Table 2. Standard germination tested, seed vigor tested by field emergence and speed of germination

tested of lettuce seeds.

Germination

Field emergence

Speed of germination

Treatment

(%) (%) (plant/day)
T1: High vigor lettuce seeds (control) 95 ab 95 abc 125 b
T2: High vigor lettuce seeds + GA; 2% 93 be 93 bcd 120 bc
T3: High vigor lettuce seeds + GA; 4% % ab 9 ab 132 a
T4: High vigor lettuce seeds + GA; 6% % b 93 118 «cd
T5: Medium vigor lettuce seeds + GA; 2% % 2 or a 134 a
T6: Medium vigor lettuce seeds + GA; 4% 92 bed o1 d 114 de
T7: Medium vigor lettuce seeds + GA; 6% 82 f 80 f 108 fe
T8: Low vigor lettuce seeds + GA; 2% 85 ef 82 f 105 g
T9: Low vigor lettuce seeds + GA; 4% 88 de 86 e 112 «f
T10: Low vigor lettuce seeds + GA; 6% 89 cde 8 e 115 cde

3.03 2.04 3.06

C.V. (%)

Mean in the same column followed by different lowercase was significantly different at the 5% level of probability by DMRT

3915alua
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Study on Breaking Dormancy Method of the Velvet Tamarind Seeds (Dialium indum Linn.)
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Abstract

Study on breaking dormancy method of the velvet tamarind seeds was carried out at Pattani
Agricultural Research and Development Center, Mealan district, Pattani province. The experiment design was a
Completely Randomized Design (CRD) with 4 replications and 6 treatments. The experiment consisted of 6
treatments as follows: 1) non — treated seed (control) 2) soaked - seed in water for 12 hours 3) soaked - seed
in hot water 70 °C for 15 minutes 4) soaked - seed in sulfuric acid 75 % for 10 minutes 5) soaked - seed in
sulfuric acid 85 % for 10 minutes and 6) clipped-seed. The results showed that soaked-seed in water for 12
hours, hot water 70 oC for 15 minutes, sulfurice acid 75 and 85% for 10 minutes and clipped-seed were found
to break dormancy of velvet tamarind seeds. The clipped-seed gave the highest germination of 86.67%,

normal seedlings 82.37% and abnormal seedlings 4.30%. followed by the soaked - seed in sulfuric acid 75 %
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for 10 minutes gave germination of 76.50, and abnormal seedlings 4.53%. It indicated that the clipped-seed
was the methods of breaking the dormancy without damaging the germination and seedling growth.

Keywords: Dialium Indum Linn, Hard seed, Dormancy Breaking

umin
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]
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iRy Insendeyaneaiinlage1denisiiasieiauuususiu (Analysis of Variance, ANOVA)

LAZUS U UAMUBLANANALRAEYDINTTUIINAABIALTS DMRT NSEAUAMUITDIU 95%

NAN1MARDY
¢ < s
WaslgunAI1ueen
waanBiunsvhanensingans 6 n53uds Budanusend 4 - 18 Tunduniz Tnensdadarewdaiinay
W®N5eT 4 Tundanie wazidloUsuidiuanusen fleny 21 Tunduniz wuil Msiatensindveudanieiieg
nssudsiuanAsiulianuuanssiunisadfegefided Ay TnenisdnUarsdniinnusenadegeiign fe 86.67 %
TR AD NISUYAILAIATANTA ANUTNTY 75% Uaz N15UIAIENIATaNTn AUYNTY 80% dAuteniady Ao
76.50% way 60.00% Auadiu drunssuisriuau Lifinnssenveuudaiug (Table 1)
¢ < s v Y a a
wWasisunnunaINaung

WAANEMNIUNITYINIA8NITINAIAIUNTIUATIN 6 NT5UFT WU TR UUFUNAMERAUNG TANULANAITY

PN -

naifednived Ay lnonsudwdanddeigungiivies u 12 ©ilus TnaviliiAndundmdninunfdesiign
2.17 % (Table 1)
s @ &0 < 1
Wesigudaduauaalisen
waandilaiiunisviatensings (Control) wudn dwiuwmadadilisenasan 100% lnsaunsousnidu
96.15% wag IMIULAAN1Y 3.85% Mshatenisiindaenisdalateiudn Sduuwdanusnlisentesiign lwda
wis wiedl 5.75 % dwnsuidiensadandndudu 75% waznisuddensadan3nidudu 85% dwauudaiiany

wnnindlewfisuiunssuizaus (18.00% uaw 29.55% audsu) (Table 2)

Table 1 Percentage of germination and abnormal seedlings of velvet tamarind seeds using different

breaking dormancy methods.

Treatment Germination (%) Abnormal seedlings (%)

Non - treated seed (control) 0.00f 0.00 °
Soaked - seed in water for 12 hours 18.67 © 217°¢
Soaked — seed in hot water 70 oC for 15 minutes 38.50 ¢ 3.95°
Soaked - seed in sulfuric acid 75 % for 10 minutes 76.50 ° 4.53°
Soaked — seed in sulfuric acid 85 9% for 10 60.00 € 3.86°
Clipped-seed 86.67 ° 430
F-test * *

CV (%) 4.44 10.73

- Mean in each column followed by different letters indicated significant difference using DMRT at 5% probability level.
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Table 2 Percentage of hard seed and dead seed of velvet tamarind seeds using different breaking

dormancy methods.

Treatment Hard seed (%) Dead seed (%)
Non - treated seed (control) 96.15° 3.85¢
Soaked - seed in water for 12 hours 73.86 ° 4.47¢
Soaked - seed in hot water 70 °C for 15 minutes 54.50 € 7.00 €
Soaked - seed in sulfuric acid 75 % for 10 minutes 5.50 ¢ 18.00 °
Soaked - seed in sulfuric acid 85 % for 10 30.45 ¢ 29.55°
Clipped-seed 575°¢ 7.58 €
F-test * *

CV (%) 3.75 7.31

- Mean in each column followed by different letters indicated significant difference using DMRT at 5% probability level.

v v
VUINNVBIAUNAT

A o <

waandNeunsYatensnfveuda vis 6 n55uS Wowhuuwizwanlaglditinng wuu Between paper

v
o o

(BP) uu 21 U dawalivuinvesnundveiinnuuanssiunivaifegredidedfty neludiumnugs anuninansey
warduaulu lnenisdnuatewwdn wavnisuasmensadansndudu 75% w10 udl funddenugenniign fe 9.64
WURIAT Uag 9.50 WURAWAT ANEIAU kardaunImsuaInian 8.95 lWURWAT kay 8.77 WURIAT ANNEIAU

dmsuduanlu wud Tenuwsnsneiuneadiflunnnssuisnnaass (Table 3)

Table 3 Seedling size and number of leaves of velvet tamarind seeds using different breaking

dormancy methods.

Seedling size (cm.) Number of
Treatment

Height Width leaves
Non - treated seed (control) 0.00 € 0.00 © 0.00 €
Soaked - seed in water for 12 hours 8.50 ° 7.68 ¢ 4.00°
Soaked - seed in hot water 70 °C for 15 minutes 8.18° 8.05° 4.40°
Soaked - seed in sulfuric acid 75 % for 10 minutes 9.50 ° 8.77° 4.00 °
Soaked - seed in sulfuric acid 85 % for 10 8.35 " 7.25¢ 4.00 °
Clipped-seed 9.64° 8.95 ° 4.00 °
F-test * * *
CV (%) 3.34 3.03 6.58

- Mean in each column followed by different letters indicated significant difference using DMRT at 5% probability level.

3150ina
< aay 1 ° Y < Yoo a v
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wiaiuginisindiuu wazsend daunisiatenisindalaenisdavaiewdandiinnuseniadegsiian 86.67 %
JR9RINIAE AR NISUANIATANSTN WUTU 75 % uaz 80 % dAuseniade 76.50% waz 60.00% MINAWY WuLALIU
nsAinw1ved Olayode and Alba (2009) wud1 msudwaavdlunsadan wiu 15 uiil winiusiiaausen 59.20 %

weNaNTUINNANYIVET Ogbu waw Otah (2017) wudn Msudwdnndlutifougaumad 75 ssmiwaidea uiu 6 Falus
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whnugiia1uen 42.50 % NaINMIZIIAAUTELIN 2 Weuwdd dundiazasyiiule awisauanluseu uay
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AUAIRU daummﬂuﬁﬁauqmmﬁ 50, 60, 70, 80 K@z 90 DIANIALTYA WUIT NFIINNIZLUER 21 U Lmﬁmﬁuﬁfﬂn@
fiAnasen 0, 50, 40, 30 uaw 20 % MUAFU waziuREIFUTUNMSANYIIB MBI sindRAra NN En
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wlanauvEs Mavhatensindlaensdaudeniuwdn wazniswynsamuzdududu (W 2 - 8 uil) wuinvili

waniliausenasdn (86 - 91 %) laglidvinliudameiiuunndu (@s1evs uazams, 2550)
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Tuszuununsdunsd
Effects of Using Organic Fertilizers Together with PGPR Biofertilizers to Increase the

Quantity and Quantity of Cherry Tomato Seeds in An Organic Farming System
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Abstract

Study of the results of using organic fertilizers together with PGPR biofertilizers to increase the quantity
and quality of cherry and quality of cherry tomato seeds in an organic farming system. The objective is to
obtain planting soil that is effective in increasing the quantity and quality of cherry tomato seeds. It is carried
out in a greenhouse. Khon Kaen Plant Seed Research and Development Center. A Completely Randomized
Design (CRD) experiment with 5 treatments 4 replicates, with potting soil mixtures was planned organic material
and biological fertilizers according to testing methods including 1) Chicken manure at a rate comparable to the
soil analysis value 100% 2) Chicken manure at a rate comparable to the soil analysis value 100% together with
PGPR1 biofertilizer 3) Aerated compost at a rate comparable to the soil analysis value 100% 4) Aerated

compost at a rate comparable to the soil analysis value 100% combined with PGPR 1 biofertilizer and 5)
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Aerated compost at a rate comparable to the soil analysis value 75% combined with PGPR 1 biofertilizer. The
results of the study found that planting soil with aerated compost at a rate comparable to the soil analysis
value of 75% combined with PGPR 1 biofertilizers gave the highest and different fruit number (28 fruits per
plant) and total fruit weight (124 grams per plant). Statistically significant with not adding PGPR 1 biofertilizer.
The application of PGPR 1 biofertilizer together with aerated compost at a rate comparable to the soil analysis
value of 75% or 100% and chicken manure at a rate comparable to the soil analysis value of 100% resulted in
the total number of seeds and the total dry seed weight was statistically different. This increased from not
adding PGPR1 biofertilizers by 29.75% and 40.00% respectively. The results of the seed quality analysis found
that every method produced cherry tomato seeds with seed germination between 96.50-99.00% which is
within the standard criteria.

Keywords: Cherry tomatoes, PGPR 1 biofertilizers, Organic farming system
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Table 1 Effects of plant nutrient management on cherry tomato yield components in an organic

farming system.

Treatments Number of Fresh Number of Dry seed
fresh fruits fruit seeds weight

(fruits/plant) weight  (seeds/plant)  (g/plant)

(g/plant)
T1  chicken manure 10.00 c 39.00 b 38.00 b 0.10b
T2  chicken manure with PGPR1 21.00 ab 91.00 ab 82.00 ab 0.24 a
T3  Force-aerated compost 11.00 bc 39.00 b 36.00 b 0.10 b
T4  Force-aerated compost with PGPR1 20.00 abc 77.00 ab 90.00 b 0.28 a
T5  Force-aerated compost with PGPR1 28.00 a 124.00 a 121.00 a 0.25a
average 20.00 74.00 73.00 0.19
Ftest *% *x * *
CV. (%) 38.98 48.78 4524 42.82

Means followed by the same common letters are not significantly different (P<0.05) from each other
according to DMRT.
*= significant at 0.05, ** = significant at 0.01
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Table 2 Seed quality analysis results of plant nutrient management on tomato yield components in

the organic farming system.

Seed
Seed Purity  Seed moisture AA-test
Treatments Germination

(%) (%) (%)

(%)
T1  Chicken manure 99.63 8.10 96.50 96.43
T2  Chicken manure with PGPR1 99.73 8.10 97.67 95.83
T3  Force-aerated compost 99.27 8.80 98.17 96.50
T4  Force-aerated compost with PGPR1 99.88 8.43 99.00 97.17
T5  Force-aerated compost with PGPR1 99.58 8.50 98.33 95.67
average 99.62 8.39 97.93 96.40

F-test ns ns ns ns

CV (%) 13.72 12.53 10.34 11.68

Means followed by the same common letters are not significantly different (P<0.05) from each other
according to DMRT.

ns = non significant
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