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Abstract

This study aims to evaluate the effects of the foliar plant nutrient product "Chor
Chang," which contains Humic acid, Phenolic acids, Citric acid, Amino acids, and Growth
hormone, on the growth and yield of various plants under different environmental
conditions. The experiments were conducted on three types of plants: lettuce (Green
Oak and Cos) in a hydroponic system, Janda red chili in a greenhouse, and Robusta
coffee in an open field. Each experiment was designed appropriately for its specific
conditions, with the findings summarized as follows: Experiment 1: Lettuce in a
hydroponic system. The experiment was conducted over four seasons, comparing the
use of fertilizers A and B combined with Chor Chang at varying ratios. It was found that
using 100% fertilizer resulted in the highest yield in terms of weight and canopy size
for both lettuce varieties. However, reducing fertilizer by 25-50% and supplementing
with 25-50% Chor Chang maintained good yield quality, particularly during the rainy
season and late rainy season, where foliar application proved more effective than using
a solution. Experiment 2: Janda red chili in a greenhouse. This experiment compared
the use of 13-13-21 fertilizer at different rates combined with foliar application of Chor
Chang. The results showed that applying the full fertilizer rate (14 grams/plant) along
with Chor Chang spraying produced the highest yield in terms of fruit weight, length,
and size. However, reducing the fertilizer rate by 25% (10.5 grams/plant) and spraying
Chor Chang every 7 days reduced costs without significantly affecting yield quality.
Experiment 3: Robusta coffee in an open field. This experiment studied the effects of
Chor Chang on five Robusta coffee varieties under different light levels (20-80%) and
spraying frequencies (every 15 and 30 days). Varieties 3 and 5 responded best to Chor
Chang application. Spraying Chor Chang at a rate of 20 ml every 15 days in areas
receiving 40% light resulted in the best growth and yield. The study concludes that
using Chor Chang in combination with fertilizers at appropriate rates can enhance plant
growth and yield efficiency across various environments, especially when reducing
fertilizer amounts to save costs. Additionally, Chor Chang improved leaf greenness and
plant vigor in all experiments. However, further studies are recommended to
investigate the long-term effects of Chor Chang on soil quality and overall yield, as
well as to develop specific formulations tailored to each plant type for maximum

efficiency.

Keywords: Chor Chang, Humic acid, Growth hormone, lettuce, Janda red chili, Robusta coffee
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MNNMsYoslawgINuesdefiTindiaoudlasfanssuvesadunIdau Yszana 60% veq
dunsvingluiuduansdilin n1snnassves (Yysiu, 2555) danunsnduniddafinlieiu
ugnanledl Wunsazausmomsvesleanedatulnunadoiuly uazifinnisuanisld
Aini1n393 388U (Hameeda et al,, 2018) daviunsndiin 10% sawAulemslufitismemns
vaneaiinfuiudy 3 ads ilinandeduiiuiu Adeszoznssyivinvesdudy tiun fou
P8NABN AANa wavgnuwAvena NUsedninimgeaniazdwalviiianisneuausinig
d35INneveiY LAk AMUEeiY USunsn1survetevamseny Ysunusnemisiuly
uazAMENwLzNTuaniUABuReR1ee Ty (Abdel-Sattar et al,, 2018) nsldarsnadu
Fanm éun nsndadin ansafnnnamsensia Hufuiduaeyiinanlsl dmwadentsiiiy
USunaraalsiladlunsusulsanandnias AnA MU IHaus

Uszlevvaensngadin

1. 1finnn3gadauansems

2. fupuaunsolumsinifuilu

3. YSulsdlaseasnalnegsiuvessiu

4. NIPHUMTINNUYRIRAUNTE

5. AIUANAT pH VB3R

6. MInETNwoRNINAY

7. twvinenslumdesvessinimanlneiiiunisgadusimmen

8. Ufudgsaunmilnesiumesity Telifuiunudnsuaslsaldfte

9. nszdumaaTyRularesin JaayiiuuTnunanas

10. 1fisin1590n Youluda (1@un, 2553)

n3aazdly (Amino Acids)
nsaezdly (Amino acid) e ansUszneudunidtsiivyflaidusimini 2 uuy
lauwn vgezily (amino group) warnLAISUBNTEN (carboxylic group) TuadiTiafinsnesd
Tu 20 ¥l wifluinnda 250 wida Avhumifiaeqluie Wy Wuundweddulasiouy &



I3 & o w o a al v ax s X o 9§ v
peAUsEnaUNUg IudmSUN sduATzilUsAunldlunsnseguunuedduvesaas il
FINNVEINI0NATUT1NMITIAUINTY WYNUABANULATEAIAIINANTNWING DY LYY

as A a ' < H o @
gaumgiamseaniuly nusieauAy N1sv1aU wazlse (83gns, 2557) wenanilduduans
s uveeesluy (Alfosea-Simon et al., 2020) nsnosdlugnihuiltdiluarsisaddinn
(Biostimulants) Usgnaumensaesiilunaigviln §eusgivingiunazyinvensnesilui
afinunlanlusiugndesmeuiisenenaatemeun (Hydrolysis) 3sanunsatinsnesily
wlgusglevdiuiivlunaniunisinens nuindnadislunisdauaiunisgadusineimsuas
WnUsgdnsamlunisldusslevisinemisudn wazqasis vnuasenfatuiuleosuves
lavglaraniiwadiivgnluldusglorilaienmenuaziwadly Wiuauamalasuinisves
HAKER [UAINTIUYeaUVSIluAY annsldlewndllunisiizUaniiy lnenisldnsnesiily
Jumadenlnivesnensnslunsimsinuesealnifiguiunisanldasnd (madnes uaz
ARY, 2567) nInosllunasiivdunsiey lun ngaiue naniiu uasikaansing 33310
nsnavdlumantl awnsaasiensnesiiludu q Ia lnengawndulunsnezdludiusniiieg
a111509 gL 101be wazatunsaaiiensnesdluridnd ulaniun1sviiaues amino
transferase enzyme wana1nil nInozdilu wWu ngnun Famdu Adassardu uavlnadu
919 lagnsavselagdeulunisaanansenuINALLASEA YRINITERNT LAY UL UNY
(Teixeira et al., 2017)
a oo & ' a a ] 1 < ! '
ninazilundndusensiaseulavasing wiseanidu 2 nqulvey
1. ngunsnaziiludnlu (Essential Amino Acids)
la@u (Lysine) drfgyransiasqiivlnvesiiloldolas MsnaumIeassing,
=~ = . o & ° LY o P [J
n3lailu (Threonine) I ludmsunisdunsisilusiuwazn1sinaues

wou el
winlediu (Methionine) aglunisassnaslsiadiagseuunsdunszn
e
fifanzaniiu (Phenylalanine) ierdastumsasnansliduasnsduniu
15A

n3Ulau (Tryptophan) mié}u’mﬁumaqaaﬂuuaaﬂ%uﬁmuaum'ﬁ
L3gLAULe

218U (Valine) 1&31a51992 UUTINLa A TWRILNEU

829U (Leucine) nszdumalsiafiulauagnsasraiodeln

Tolw@a%u (Isoleucine) Frglunszuiunsadsnasulaznsiasyauln

Fanau (Histidine) Hunumlunisdsdyarunslumaauazn1inauaues
feduInday

2. ngunsnesziiluligiy (Non-Essential Amino Acids)
ngmdiu (Glutamine) Paglunsandedlulasiau
91534U (Arginine) d1fAfyRan1599NUBINER
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WaENT13U (Asparagine) WAgndastunsazanlusiv

3 (Serine) telunsairadeviuiead

38U (Proline) WinAmumuyusoaATen

Ina@u (Glycine) dfgysonsdanszinaslsilag

Fawndu (Cysteine) Hglunisadrslusiulaseasnag

5@ (Tyrosine) ifedostunisadraoulas]

azatiu (Alanine) dunumlunisaienasau (Bagir et al., 2019)

flan1snnassees (Khan et al., 2019) laguidunisnaasinisiasyiaulnassdnnia

wiinmlussuulelasiuiindlagltnsaezilu 3 ¥da laun L-methionine L-glycine uag L-
tryptophan) sinuszansanlunisiasayivln Imaﬁmmﬁu%’azﬂaﬁ%ﬁmq 4 §avi Taedn
auntravedlu Aufilu Usunmeaslslad annnani1smaassdluiiuiinsaoziily Lo
methionine ﬁwa&iamim%mLﬁ‘uimsuaar;Tﬂmwausuﬁﬂﬁ’aﬁﬂaﬂiuﬁwﬂﬂmmﬁﬂﬁ HANT
MAa09904 (Cheng et al,, 2024) Tdansnsedunstinmvesnsnesilumlunuiniusslevd
°I,umiLw:umimmmmimmma“smiwmumwawamuammmwiuwamq HANITNARDINUT
qummmamuiu Ysunuaaelsilad n13vaaeues (Mohamed et al., 2020) lavinsdn
WusmeIITesarnsnesdlufmuduiy 1% aunsatielinandniinuni lastaoan
nsumndvesalduasiinmuuiuresmalildoiivssansam sofuSwusilildnng
onuneadounarinuvadonvunaliifionandnfiftunasguamiigalu nInaaesas
(Kaur et al,, 2019) wuhmsdaniunsneriluanuisaraslinandnduinasiutu n1sgnues
naliia%u woznunnvosnaldAtueg1adniau wazkan1MAa0sUes (Abd-Elall, 2022)
Wwuinsdanunsnezilufifiarsusznouves nsaweanisan nsnlavu wlstedu was
Tnadu Pedfiunsiasayiuln waznsiamnisvesi

FOSLUUNY

ga5luuiy (Plant hormones) el ansitfivadiedunilulsunuiios
Tnsvuaun1snedinetludiulediuniwesiio udnadouinelusdndiunils waziinase
nse mumamm‘%ﬁwmﬁﬁawﬁmawumummaiuﬁsn viorfuansiifivadradulneeions
vioiiofo uavinalponsarenions mamawauuﬂ a13AruAunIsasAulaiey (plant

&

growth regulaors) Lﬂumimmsﬁwwmmamw pail

1. \Uuansduvisd (oreanic compound) gnslaseasnsusznausmensuay
(©) lglasiau (H) waveendiau (0) meiduansiiivasn afnaniavseiduasduaszi
wazdloldludsinaosarluinasenmsasyivlnvasiis elusudnasy duds wie szas
nsiulvuD I

2. TludSinaiesvienuidudusii (low concentration) uarilnasanis
Wasuwawmeassinenmeluity dauanssunideus wuthmaieadsluuiasnn 39l
daduansaununisiaseAulaiia
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3. finasien1siasunUasneaisinewesita (physiological response) 14
N15L93ELAUle N1508NABA AAKA NMITHALINITVBINE NITUAYTY NITEN NITINAIVBIR LA
wandudu

4. LiJus1meminsiiv (not plant nutrients %38 organic materials)fai
s nsTlRunfiniesnewnslugusine ffeduaneituuasfinfvasausu uls
thena namexilu lidndumsmuaunissivladi

NSWUINFUAITAIUANN SRS AU LANY

ansAIuANNIRSYAULe wuseandu 7 ngu fie

1. 99n3u (auxins) asnauifnihiliAeadestunsueerunveseadnig
wisiveawadlunalon nsvensruiavedly MainsIn MsverevuInYeINa Toeriuns
ansrsvasly aen wa Sudsnsunnaidng sesluufiivasneie lotore (AA) druvosiieiid
nsafuIndevinauaiseonUaiesin wasouwaruinadiideideainy oguin
(menstematic tie)U3ina 1AA luiilaidofivurazainaedunntosunnsefuly daufimdsd
MsasauAulnazdiviunm 1AA 100 uddudisl IAA oxidase gaaziiuanames IAA A1 LAzl
szdinalnlunssnwsziutiina 1A meluiledefinlnesyuunsadauasmsvanemdon
fuly iedeiviiddsdinmaiagivinzinsadannniinisians dudedeiifongun
ANTAYUINATINTATN

ssduaneinisnaglunguaandy filduinlaun

- 19UL (napthalene acetic acid: NAA)

- laie (Indole-3-butyric acid: IBA)

- 4-3F® (4-chlorophenoxy acetic acid: 4-CPA)

- 2,4 (2,4-dichlorophenoxy acetic acid: 2,4-D)

N1INDUAUBIYIINYFDDINTU

1) Msnovauedtuszauas sanduyhiiiinnisvenediveusad (cell

enlargement)
2) MsMoUELBBID T I aTiw IEY
_fendestunisnevausssauasianisidssedimuas
(phototropism)

- ANLANTIN

- msfineentalalinndraasaiiule (apical dominance)

- NN59ANABN NISANKA WALNITWAUIYEING

- nsiianafilifiuda (parthenocarpic)

_ Joafunssrwesta IngeanduazdiudsliliAnsesuen (abscission
layer) Fuan

- Joeiun1ssievesiu

- USudsudnarumanen
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- MFATILeTIAY
Uszledvasanslunguaandu
- nsgfunsinsnuaznsasyessn Wlumsthdmiens nousile
9naifnsn RS Ruwezannty
- litloafumsnansasvesua Tnedudanisadrssesusn (abscission
layer)
- 5annseeneenluiivusilawudulese Inenseauliaineiay
- Wasumanenluiy Wasuanaenauysalmaiviimiing ddlodu
Aoy liANTSengazeadnas
- nsldanududugailiiinanuduiivseiiy vinlilu nasis viesu
e
2. uaLsadu (gbbberelins) awaaduﬂfﬁwﬂwﬁLﬁ'aﬁaaﬁ’ums%ﬁwm
1wad (cell elongation) ¥a8v818UUIANE YINA1ENITHNAIVOINY NTLHUNITIDNVBILUAR
nszfuNaTgesiTaduTnina nsvdunmseannenvesiivunssiaviediudaniseanaen
yosiyu1aviin USuidsumanen viliiAnnennay] nszdulfiAanauuulaifiuge
(parthenocarpic) Tuigunswiin aﬁﬂajmﬁﬁﬁgqﬁﬁﬁna%ﬁﬁumLLazLsﬁaiwmwﬁma%’wﬁu WAaa
fifinsasrduvesadulufivmuifiadydulnegisnds wiauasnadididmiaun v
fith&sBad 1wy Uaesesuazuanen dagtudiansusznoutssamiinnndi 80 via lneds
%o Gibberellins Al (GAN), A2, A3 Wusiudulaznul Gibberellins A3 (GAo) Wugiivunls
WNVNNISNEAT Tol3ananizaes GA, fie uuelsadauadn (gbberellic acid) fiwanunse
a¥11 GAldluuTinadesmnuazduvesiufiinsduaneiduiueisadu Ae Tudeunaseu
wazdugou GA, fituldlumenisinuasidannnsmnzidsadesvesilaudain GAs
ohHY
Ustlewdaasanslunguiuiuaisadu
~Tsansidulavesiieing U
- PIYVYIYUVUINVBING
- AENITANAIVDINY
- YSuidsumanen
- nszAuliinnawuulifiude
3. lelalafiu (cytokinins) ansnauil funihiAsadesiunisul weaduesiy
nsafiseieny Mafinvwnveseadiareior mslestunisaasfvesnaslsilad ns
\3gvednaslswana (chloroplast) vgansunwsnisidadatinlu mewaunvesmwagis
firu nsedumsuaneing wasmsviliAnmssdesemnsludefmeviadleiborilasulale
Tadunniulelaladonuinnaniuusnadimsnssyiulawasusnafiimsasyiulneds
doflos 1w 990 Tugeu na wazwdadif&aiau imﬁgw'%nmﬁmﬁmﬁm (merstematic
tissue) wazfnng (embryo) InsunasasslalalafufidfyAouatesnudidsludsdiusngg
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yoafivnviedndssdilvylelnladudnisiedoudedosusinmaudiddglunisis
aso i qundunaeiiTlelaladuazauey sesluuinuundianludis laun Jeqdu
(zeatin: 6-(4-hydroxy-3-methyl-trans-2-butenyl-amino) purine) duansdasizilunguln
Toladuldun Tioft (BAP) lawifiu (kinetin) ansnguiifinstanlidsslosideudrannlusm
wizdsaioide

ansdaaszilungulalalatiulaun

- BAP (6-(benzylamino)-9-(2-tetrahydropyranyl-9H-purine)

- BA (6-benzyl aminopurine)

- Kinetin (6-furfuryl aminopurine)

- CPPU (1-(2-chloro-4-pyridyl)-3-phenylurea)

Uszlevivasarngulalnlaiuy

- ensulaTad n1saeeieiy

- mIifiuvunYeaTadLae Toe

- linaulugrsomnslunamzidsaidaibodiy iletisnaivls

Yosupadanaz U duduiy

- Tgsan1sumnan
- lYvzaaniswnvsivaaie

1 (% A

- msdesiunisaauiivenaslsilad Jsiesnwivdnlvaneg
lawundnung

- mM3Uadauinly

- MIWAUINTYBIRUAZAIY

- #negnistinuadunenly

4. wiidu (ethylene) ofidudufesianduasdndusesluufinidesan
flaasraduanld SuhiRedasiuniseuaunisudy nsan sauaniseanaenmenaenen
yesfiruwiauaziisatosiunisvaniisedly aen na mamdesveslunissenyesiuas
wiefivursadin eitduaireaunnludiuvesfimdsfifdndigszozasnmm (senescence) 1wy
Tunauruazluiilnduaasae teiidudufeieilanssnelulimislifinedoudemiou
gosluungududug wazwuin msdunidursviladamandfndiolefiau Wy oxleviay
(acety) Wsdau (propy/ene) fuudsanunsathansieaniuldusslominisnsinunsls
nsldertmiiduiunaliuazisaniseonaenvesdulsndiuasduaneiniure aaiua
drusavanlaseniegatvialanigienaulann Lefineu (ethephon) wazioniganda
(etacelasil) wagnuiransiefieudaduansifimaiunlddsslovinnigelulansianda
lnslanizanamnssududesn lddaRunenyilidulzsnoennennsouiu dewalin1sdnnis
FutmofudvedsanulsyAnsnimanniy
asfuassiiasnsalanUssevsasaedildfaieiau
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- 1e¥leu (ethephon) dniduansiiunlivsslowinnniign
- LORAYA (etacelasil)
asdunidnsinuauifndeiofiau
- 9zL991aU (acetylene)
- TUsUauU (propylene)
Usslewdvasanslungueiiaunazarsuanudasiadiau
- Minsgaunseenaen laganizdulssn
- Unsedumsivavesienamng
- lnszdunisanvesnaliussian climateric
- Mvhanemesingvedliuasiunss
- anenunienvesiiluliuausdaiilfiuieldhe
5. #13vzaan1sisqiAulnvasiiy (plant growth retardants) ananguilil
nadudsduwaisadu dudnuarlafmuiignauaslasivivenadu asaunsadsundas
lpensldansszaonisiaiagiuln anautifddyresasnauidedudnisbagvestde
Udos wliduile neinsa fusslomiunlunisadalinsson adtelidnssjuaisan 14
mummssiuliadion1sugnluszuude sasaunsonsefuniseenaonvaslinausvia
ansnauifnavhliusinaiuvesaduneludufivanas dsduwesaduiinadudenisoen
pon fasuiiedueisaduanasninundiaildisiuesnnenld wu nisldasnilaaton
slvaluzig
AnaNURgIAYVRIENITYLaDNITRTYRULANY
- fubsmsatheideiiudimaihauressefluuiuveisaduludi
- annsEnfvesadvii
- U&esdu vl
- lunun
- ludeady
- NTYAUNITOBNABNTBINYUNY TR
- liwmunmuseanadesilivang ay
- Wamananfivu1sie
- WunsAnsavesiivursvie
ssduaneilunguansvzasnisisyiAulndia
- AaplAeY (chlormequat)
- undlules (daminozide)
- wimenAaslsa (mepiquat chloride)

o

d1Agy

- wlpadamslea (paclobutrazol)
Usleivasanslunguvzaanisaseyiaula
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- Ifwgaemaiaseyiulavesides anauadluliinszans vilvdigunsa

- Tdllosfunisinduvaaninseyiie

- Meurunisesnmentuiiavaleslingy uzaiae dzun sy

- lifunsfamauazdiuganinuandn wu wotida undewme

6. mié’vgamsw'%zylﬁuim (plant growth inhibitors) mﬁﬂejmﬁﬁwﬁwﬁdm

patuassamaigivlawinoondu Juiveisadu uadlelalaladuvhlininadyivines
fndulogramemne annguidwlngfmhidudinisussaduaznsiiulavessad
Uanseen viiednavhatsneenis vilfesnduliausaairetuiivarssenld vilviandag
w3geonuwudaduuselenilunivesnsteduliduunniwuudldunn wldAnnsing
(dormancy)uasifieatioafunisugainsveseeeiiy sesluunguinulufieannndt 200 vda
fidAeydeyRe abscisic acid (ABA, 18) ABA ﬁmﬁwﬁLﬁuﬁ'ﬁujmmdwﬁ%asﬂuamazmmm?sm
fiwazfinalnifieliisedinegliluannzuindenilivnzauuasseniuingasngg Wy n1s
anmsgauiluaniizuds msindaluanmefiomamibu waedinsldasduameilunda
i \ousslemivisegnaududinisienvostaiudSwas el sewinsmsifiusne uny
nafingen (Dinchinghlansedulviumnadng samsdudanindvlansly deinansedumen
Ioluigunsiln

msé’qmiqw‘iunejué'ugﬂnﬂsLa%zyLaUIm dny

- Maleic hydrazide: ltannsiiiulavesnegrauin Uasiunisienves
viu g wagurss

- Chlorlurenol: sen1sunnvitiovesdussn

- Dikequlac hydrazide: THifisnisunnijuvideunnususvosliidusdulsl
oy 1557 wavanauemis

Usslowivasaslunguiugenmaaiaidula

_ ffufsmssenvesiiiiy wWusurss nouilug)

- Anfunmstiadavestnludiesnnanmeeieaaintr anindeuas
AUVIUNILEY

- iumsuanendrslulsaysgeu

- Tunumaifingen(Dinchine) litensgunsuAnmITng

- anamugevadliny dudamaiulamaily

- Yaariunsunnue

- nsgRuUNIsoRnmentaluiituiln

- annsiasey AUl I uEW

- Winduaumisludulzsn
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7. 8138u¢) (Miscellaneous) ansnauiidamauiifuanssainiia 6 nauiild
namuuddnesy dwlnaldiileusslovdanizegiaty ukandnvenevunnng Jostuna
399 Pawlunisuussas

asou MlauaudAdnduasarugunisesyulniy

- Woadawmdu (folcisteine) MHifiuvuanavesanseiue’ 4y 15903
Wiaiulaily Jostunasag

- Yoy Tl Tulas wwaaea (sodium mononitro quaiacol) 1
NAHANLALNNSAAKE ansasiule Jesiunasisvowaldl

- udluaw3esasa (brasinosteroids) WWuasnquuesasan3es
audmioutuanssalulad vihndhi msssydulaasmsiauinisvessnifedesiunis
WuaudmumTBy Welse ansdnfufivuasinde Taeiiiunanan n1sinsves
gon Mstenvenudn annsnadldfauaznissimess Sudinisasyilauasiaunnis
299310

- g1Blwian (salioates) HunguvesansUsenouilansiidiuiendes
flunsguauns Mseenaen nMsauasuauiunulsadudu

- Faluiua Uasmonates) druigadasiunszuiunsmieadsivenves
fiwohann ferdlumssudimsenvenuda naSydulavessin msasuaaelsiladuay
nssenvesavesunas melufivariutudieinnisnovaussdedadrmeuenldud nsiin
VIARHAIINLIIIEam Weiindelsadvhateuaranueien

- Twdiadiu (polyarrines) Huansduridiiingiofuisusiasnguiuly

finansenumeassineiid @iy NIEAUMSIASLAUlA daasunig
DNVBLLAR dLasUNSIAUINTELEABOU AAESUN1TEBNABN FLADNTTUATIT NISTNUNTUAD
ANUATYA UATMBUAUDIRBAUATEAUNBYINTY N1TVIAIRNBINIT AATILNTA AIIUNUIT
By ansfidfayidu putrescine wag spermidine

Uszlevivasanslunguansdue (Miscellaneous)

- 1IInsulaue IR

- fiunandn

- YYIPVUIANE

- aglunisuiaees

- N3EAUN13I1vesty JosiunaT

- NITHUNITIBNVDILAN

_ssmsuikesiindSinasihmaludes

- MSALATIZAUALALSAY (NSHIABINTSLAYAS, 2559)

ANWUTNIINONUANEASVDIRNHARADE
Falne NnaanAod
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Yo INeAans Lactuce sativa. longifolla.

n3TNA Asteraceae
Fan1e1denge Cos lettuce
duniia LOULLALWBSLSITHEY

L% £ a d‘ a 6 1 . . d" £y
NNAANIUABE YBINYA1ERAIIN Lactuce sativa. longifolla. Yoaugy Cos
< A & aa o a a ¢ ~ =~

Lettuce tJuiivlued Asteraceae Hauinilnluglsuuauneiawfmasisilloy waviowely
wos (aAsny, 2540) LUudniidarudesnisuinlunguuednlu (Leafy Vegetables) e
ﬁmw'ﬁmiugﬂmaﬁmm LU @8R I BLATDIABIAUDIMITALY LAzt NImnLAI Uy
913 finsugnilunmsilunateyssinaialan lnsangluwauiede awsnuvie audng
nane wazalsy Gangy uazae, 2554) feiduiisyarmassygianiadisselauazenseau

aa ¥ 1 < = d'd 1 1 Y al a a %
AUAMTIAlLANYAINT (al3y, 2537) WuiwndauAmislasuinsaegusinadusuiandu
louaziinuAIvmaeImsas Usenaumienisiauasiniuniusslovivatesin Wy Indiue
F9ndud waadey wman Wsku wazaislulawse Janssnamandvuazgauluseansenu

a a ! | a a = a & v a o £
audAdaTyvangyiln agraty nsalnan giiu Unualsiiu Wudu (5uill wazusdng, 2565)
wazUsznaulumesiningiiieatunssuiunisdunsieiuas laun Amnudedlu uasualsd
wegs USunausendngiianuduiusivetguesiy uasdnsidiuvessinemisnieluiy fatu
'“J%ﬂWsﬂﬁﬁ’muﬂszmumswémaz%’mmﬁqﬁmmﬁwﬁ’zy@iazgaﬁwmmawﬁm WAYAM AN
1NYUINTSVRINY (A9LBN, 2558) ﬁﬂaé’mﬁuﬁm@@m Tursyandaidungu dnvazunneng
Auguegivaenug 1w lunau Tuiseu Tundn wielus vieaneiusiidnwuglunun uazay
[ 67 aa a = a a [ 6 & 1 U a o

vsaeius luddifed nievated (Fsdand, 2552) n1sugniielaglaldfuaiuisaiun
Useynaldlununnidyviieiduaaaudivesiun i anumunzaunsovinaiugny

& = & a~ 9 va < A A ] \ ~
auysal Feazidunsugnitslaelaldfudussuunmsugnivanarunsadgnlaegenaiiios
melanismivaunmsiiuiuazarsazangsinemised 1l Useansam (Uil wazusdng,
2565) waznelul 2566 tnaanaea LWuidsuuslnedouuazastananaunnulinensns
loanniign Tudn 10 wiausn @Eninnuasegianisinuas, 2566)

andiu [uiivduanuuean o1gdu gaien sduaen dasueivdu ¥aeden

Tu \uluidesngeenasdlaudiu nuluedeuiusesaduseuq lufiegauuen
Tnginantudnaludn Tumun Wuduledaau Snwuludunumntazeruand

SN FTUUTINLNIAY LANWULDIUNAY A5INLILILANDBNAINT NN

aan eannenilude Auderenlugen nenfldnvaelany naunenildivdes

wae dnarduudaludely Twaadiuiunin Wudnwuensaven LUl 8113 Tiaen
Ve dv g

ANWASNIINGNUANEAIVBIRNFaANIULEA
Yalne Hnaannsulon
¥ IeAEns Lactuca sativa L.
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n3ENa Asteraceae
FN19199NgE Green Oak lettuce
aunila wauglsUuazialdenas

[

Judienfifiduidaluniviede wazylsy Foinend1dns : Lactuca sativa

o

L. $999 : Asteraceae %ammg : Green Oak lettuce ﬂ%‘ﬂé"ﬂﬁﬁ%ﬂuaﬂﬁﬂizﬂauwﬁﬂ Ly
gaulUmeRaAIMlATUINITNINEIMTEL WU waaey Woarasa man uasdandusieg
fonsuuszmuduemsiieguam azuslaauuvanvielulszneuemslivainvans
vl duidesnmsvesmanngiegiseiios wazanunsavgnlimnaiavesuszmelneg 1Judnd
Tnananldlsy szezanfuiien 45-50 Yu (l81unad wazame, 2566) woiludaguud
Fosrinlusnuninens Wesananundenianuulsusiu vnmnugauauysaflutg
Wufl dawansznurenisiesyivlnesiiy Sesuduiiasdesiinsusuasuisnisnaniied
wanaeluannAn (Weywe uazaug, 2567) W olRaUSuuT s sweraALR BIN15UB
UL

o v & A v = Y o A N o v Y 1 Y adayv &

anau Luiivdugnuuindn ogdutivien Ta1aueiudu Baten dvodu

lu @degrgeu vaulundn dinluemervdmiuey senadulaudu laviess Aulud
g7 9o Tukhen

S0 STUUSINENIAU TSNWULDIUNAN LT INLUUILANDDNAINTINLAD

I I < a a =4 ' [ “

aan saneeniluye YuALAN ndunendindes Yeneniluluy Panicle g1 2-4 n

Usznausie Aan 10-25 AaNADYe Lﬂumaﬂauyiaimﬁ
< I3 U a A & 2% I3 =

Wae Wudnwugnsvien wud 8175 dwWdenuwbn §v1iuia
ANHAIZN NN HANEATVDININULAIIUAN
Folne NINLASIUAT
a' a -4 . .
Y2INYAENT Capsicum frutescens Linn
AIzNa Solanaceae
Yan1w199nge Capsicum
uniin MUssnlé

windunIeunanfianuddgniaasugiavionis aulvedeuuilaaan
wseuUsguilundndusionmssaln wazninduludiulsznavvesemslnevalss vin
wenanidaldidusayulnsladn winion1wdsnge Capsicum. Fo3neeans Capsicum
frutescens Linn %879A SOLANACEAE (3n5dednid wazamg, 2562) wSn3uauaaduiie

a ] 1 ng a a ¥ = o I a ¥

wAsugna Twhglansluguuuuninanwasnsnuie visetlludssuilugeansn Uanlanaen
MU seyiulalad numuselsa Tiauumanuntazininun @189 wavaug, 2566)
Tudszwalnendnduiduivdnidanuddgnie iesegiavdanidwesive esainnin
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uananag Tuslnanglulseimauds wandn Laznandael anndndsuvislddnnsdsoon
usminglusing UssimmitdudwWssmadazdszana 1,000 &1uvn wazduuiltudigedo
yn¥ Tnedinnsdsoantis lusuveswinan winuarissa ninuielu uasndndnusiangg win
Fudufisindiadrameldlity guanldifuoensd fengnaniuiedu Winandn ga Tinaney
uwiugs wazis anunsavgnldmannd daatuiafifaulavgnnindunsdiaintu (feden
LayAaly, 2557)

ndu Wudvden lnseiuvuiningsUszanal 45-75 .

Tu WuluifeleeniBesaduiutasasainu Snvazluadeguld Yansluuvas

50 sEUUTINveEndsnui s1nvAudnann dundailaduisndesazunieenld
vAusudislusailiAy i1 1 wes uazndsdnadlulufufundn 1.20 wes S1ndesvnAuves
WInznvageguruiiuinnluususeu fu laRaAuanUszana 60 lwuRiing

aan flyundndun ronifeleenaudevesdidi Uszuiu 1-3 aen HavuIALaN
gnUsEana 1-15 49 ushuguénans 0.25-0.6 i

wa lneraseuiidide) Welnfufionudswduddy uns vie unsuihna Auduiiy
PIARALFUTNVDINARANANAUAINTLG dsalaunteenusidaiug (@a1duideuasiau
‘ﬁuﬁgq, 2560)

anwaznIIngnuAansvaInIunlsUER

Folne nunlsUas

FoInenarans Coffea canephora Pierre ex A. Froehner

n3ITNA Rubiacea

Fonwrsenge Robusta coffee

dusuda MUkeNsN laglanizuaulensnnatsiaziensnIngTunn

nuilstadn Fodnenaans: Coffea canephora Pierre ex A. Froehner %o
ansley: Robusta coffee F933f: RUBIACEAE finnuddgnanisindudusuasssasainniu
01910/ dhulngfsulgnlutssmauauuenini faufidadaiueglutififeutilunensng
peunans deuszinafidnisndndususiu 1 veslanldun ldun Ussinaunda seaasunie
Uszwmdoauy uaglaaduds sianudduualdalunisuduiagedu eannldsy
HanszMuUaINNsWasuLUatesaniweinia lulsemealvedfuiivgnniuwiisaosaneiug
Huuvdeiindaniuniiddnydou qmiuna, 2569) F5lutd 2567 fituiiugnnunlsiasi was
9131001 86,739 4ar129,778 mua1iu (A11n91uLATYENINISINENS, 2567) Tutiaed 2565-
gty sananusifinisveteieesseiiles nmsulnafivgesauiutuiilfanudesnis
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Tdvaalssnuudssuiiudu Tuvusnilenlvinawaznandan1unlsdad Iiansanas (Fuf
e, 2567) nmunUsznaulimeansemsansg wu aslulanse TUsau wazlusiu

fdu fanss vuransenia dinn 2 e muuLazaEs puLazuAneanu LR
wueuusutuAuTivsRnnonuaslvinandn daumdsazing Wonamngauasiamun
sonundugervions Winandnedaseliles 2-3 ¥

Tu Tuifer Seensedn Anfide sUveuvuu unws vareluuna Tauluuvay veu
Tudu ey Auludu Anludeu Slusswineduly

aan YFenonsanmudauinmsenty nendesifunenawysal nduides 5 ndv Wou
Anfudidnuazilugudeegnseinuguvesmen ndu aen 5 nau L%auﬁ’uu‘flwaam

W HawvUEnieuds dheenidudussnuiu 3U3 Aunedy wahvdde wagnddy
Auns vivedunada wavesnulazuUaiy 3 dau fe WaenuTentana duuen mlswatunans
fitle Amdos leanTisavu Snvumdudlen nzawierdumaduly Tanumuzuds

wéa windusulienvienas fumilslfdnsundauuu ffewmssnans Muuuu
Usenuiu windidenomm fuuenanvonsedseginnnudemaduly vesmade Wasnude
fuuen f¥nvazundendn vaen Sufuidadeey nailsuiivhmihiiavauoims

nsugnieluszuulalasluiing
nsugnituengdslalasiuing \Wuisn1sugniialeeldianUanudinsiey dn1seunu
nslansomsiivlutagugavioluiilaunss nsiifsasaigdulaldfdosidaded
WANZANNAIEDE LU LAsAn gamndl 1 wazsme sty nsfiieaziegluld
Usglowdldduasdaddadosmudunsadudng (pH) vesduviomsarassinormisld
Ugnity nsugniteuuulelasiuind fvazldsusmemslugansazans defivausouuldls
yufinszdinnsusunisillii (Electrical Conductivity : EC) uag pH Taglusefuiim
UraNRBNIASAULAveIivegnaBAIaT (NSuALESUNSINYAS, 2558)
1. Yadeiifinadenmsiasapiulnusiivivgnseislelaluiind wusls 2 Uadevan o
1.1 Yaduaneludin \utladomeiuiugnssy Seiugnssuasdusimun
aNwMEAN 9 VoINY LU N1SRSeyiulaveiy & muge AmatunsalunsvinanEe e
Tunsusuysanug iy lalian vagaufoIN139EAaLENAULANAINVINUGNITUBBNIN
ansuansssanmndently Tulszmaiiinisugniinlaeislelasluindidunsetng
unsvane 1y waidey g isesuaus aglfemddyfunisuulgaiusinileugnie
Fillnsiawy mavgniielagIsiiinanangeninisugniielufu (ady, 2553)
1.2 Yademedudsnndon (Juladeiiddyronsasaiulavesiia Toun
1) uas filuasenfindiduundandsnuiiddalunsdunseiuasds
Dudhnszdu LLazﬂ’J‘U@llﬂizUjuﬂﬁﬁug’m%@\‘iﬂ’liLT\]%ELJJ@UIGIIUW(;TU@N5] ﬁqﬁ@mmwmm
LA ANLITAILAY ANEIYDITILAT DT nATIY A ULAIsATUNUIMEENNS
L3LAUTATOINY
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2) gamgdl finaron1sgath uagsmonsiy Taen1smela manng
1h uazianssuveneulusirngg dafusnsmaiagivin nislinandnisduegifugamgl
Tnonss gamgiifivanzauiunisaiadvlamluegsening 15-40 ssmaisaiTea

3) padnsznauveseINA Aivldeendiaulunsmela Tnevhlunsugn
fiyvufuazdinsnsudunieliianUgniitldnuawsuiiieWormaunsndutnly damnis
Ugniivluansazaesinemsisdesiinmadenvideaieszudgniloduenmedi iy
asavany

2) 1h \Hussduszneuidfyanszunisugniteidonsiuineimis
Mnasaras ndinsUuideureniuisiaduamguodaaieg enavhlidinisunside
I#oghaniniia iedmndnslidfifigasguisluimasnniuly fazinadenis
wseyiAulnvasiigle

5) sprundunsadusng (pH) pH vesiinafumuduusslemives
5119193 Mivguuuulelasluind pH Asegiiseming 5.5-6.5 usdlsimsiiu 7

6) 5o 1Ty Wuladeiiddyiinadeniaiaiadulavesiiy i
wazs1me1s laeshlufiedesnssnoimsianun 16 519 89 3 579 WA msueu ()
lelasiau (H) wazeandiau (0) niuazennia daudn 13 519 woadu 2 nduudn fe 519
onsTREeensluUsuamIn LLasm@awwﬁﬁﬁmﬁaqmﬂuﬂ%mmﬁa8 (a3le), 2553)

szuun1suanivelalasluiing
szuuUgniuuulalasiuiing lodauusnudnvagmsiiasaraesinemsuniiy
Ususnity wuseanidu 3 Uszuan fe
1. msvgnittluansazane (HuiBnsihsnfivguluansazanelaunss fnnsely
duduliniandgn iunssesiumnvesiimifionsaih ansaudsesnidu 4 szuu o
1) szuuduenit (Nurient Film Technique ; NFT) iunislisnnueglu
ansazanelaenss ansazatesnesayivanusnii Junkuiduuneg Ussanm 2-3
finduns nslnavesansazarsenaiunuudoideseuuuaduild laasdiugearsazane
Tilwanuswagsinfiuaz sunaunnivluduivasazans
2) 5¥UUReNdl (Deep Flow Techmique : DFT) unsugniialagsin
udegluasaranednuszanas 3-5 wuRwaslunszuzugnilifinnaandes Ugnuuusulyl
vioYanfinoehlfiieTngduiinmudoumsaransnndstuanllmlnglitu Fanns
vyudeulussuuiduiasfunafsiinueendiauliimsarats ssuuiasuwnsannszsuy
LOULONT]
4) sguufeeisien (Dymamic Root Flosting : DRF) tunisugniialnsinug
oefluthdunis uasBndrundsademnenmadiotglunismela Tnsasvlifieiivgnly
sruvilaunsnaialdlugamgivesasaransiigannniissuudug 167 Taefmualisedy
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hgafisswofiegrlsimniivfisudeglutinld Ussunn 4 wuRiuns fdussuufionfienliife
iguuﬁmmmﬂ%’ummqa—ﬁ’mm‘fﬂumwzﬂqﬂlﬁmmmméfaqmwawmﬁmwiamﬁm

5) S5UURBI5LONTA (Dynamic Root Floating Technique ; DRFT) Seitann
WiannanszuuAeniion uAdiumsinaisuresenniea uazansenns fe danaugneeli
egUgnity warligunsaidmiudiussduesansonms (@sieuh) Tnedasnsliialdsuiis
91MA UazansazaNEsME IS UAsueteseos (asle, 2553)
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auUnIalLaEdsNg

ns@Anwillanaaeundniusiaisormisnaniely 4919 nenisiasyivlalag
NANARVDINTLANTEN wazniwi A8lulsusounanafnwazan1nkUadundnenInssIu
YINUA 3 NITNARD

Hudidnen

1. anuiiviinisnaaes meldanmlsufou enmsufiinsuasfinousumafiulas
Jodugs Aundnnssunisinens winedewild suaruesms sunedunsng i
Fedlnd (Anadansulds/nod, ninuaIunn)

2. wlameaaeniuil a gudifeadauariinousumainunsuiiios Aoy
NWASANENS WNINe1deLTesvni drvawiiies sunawlies Jminwedlu (Murlaneiusls
Uaein)

A9N15AIUIIU

1. n1snaaasii 1 nedeuransusiasonsimdy v.d1e denssaiulaves
Wnadn 2 arewus n3ulda (Green oak) wagmaa (Cos) lusguy Hydroponic aeldanin
159150u
1.1) aunsaluazisns Ugnlaeldlusyuu Hydroponic Taglds1augn
Y10 0.10 x 6.0 x 0.55 AT T8E¥MNTENINNQUUYN WAz 0.15 Luns kag 0.10 Luns
melulsaSeunaraiinvuin 612 was n1sbideluansazate Yo A uag B lneinualvian
n151luin (Electroconductivity : EC) ag.jﬁ 1,300 uS/cm nntuldesliifinauasazane
Inasusnfinduuiuneg Ingliilnekiuegdaiiios e nagniaesiaruanabes
diedagliusiuiitlnaniiu fenuuiendefidy (Nutrent Fitm Technique: NFT) Taefinng
Ugnnaaeu 4 pds srznmnssLinnusuifeuliunau 2567 §1 ganau 2567 (Faansned
1) MIUNTIUIATNITNAAD IR (997971 2- An37991 5)
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Y A ) ) v ' ) a ) a & o
asenl  dredundnldsegn 1L PR P T I AY) 1L PPN Y] UL
A 1 A 2
1 94.m .67 28 4.A. 67 4139, 67 4139, 67

(@19 15 )

(18 34 )

(818 41 )

(18 41 )

2 9 .8, 67 29 131.8. 2567 6 W.A 2567 6 W.A. 67
(879 15 1) (18 35 T1) (219 42 1) (18 42 1)

3 5a.m. 67 25a.0. 67 1n.. 67 1n.. 67
(018 15 Ju) (@18 35 Ju) (18 42 Ju) (218 42 Ju)

4 28 n.4. 67 18 p.A. 67 25 a.p. 67 26 a.A. 67

(819 15 )

(218 35 1)

(218 42 1)

(18 43 )

1.2) msdtuiindaya
1) 'mmm’mmaﬂu (SPAD unit) Imaimmaq Chlorophyll meter
B Konica Minolta u SPAD-502Plus foluft 3 anlugenasn 3 41 udsniduiiium
ALade
- el el 1 Sloony 34 u
- Ananudely el 2 ooy 42 u
2) tnvwiansauldldussininaniavileluidld wasiiangtusenlufirngiunn dniae
Dugudiues
3) fauagtufindmiinansingin (n3u/) dandnan (n$u/6) anue1asn (@)
1.3) M3AATIZATaYANISEDA
1) 1AT1EUAIANULUTUTIU (Analysis of Variance : ANOVA) e
STUAILANAIYIARALLAAZNI TS Lngvindey F-value
2) AanUsEansANILUSUTIY (Coefficient of Variation; %CV)

1.1 Msnnaaeasell 1 vadeundnsiausiarsomsianicly w419 dons
Wiywiulavesingdn 2 aneug nuldauazredluyisggiou (Laauﬁmm Wweu) e
LLmumwmaamwammmm (Comp ete Raﬂdomlzed Design : CRD) Waue 4 n3suis
(newuday 30 Fu/n5asi1s) Famns1edl 2 uazamil 1
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QFEHEES ETGH 3419 U
Tt JyAuay B100% -
T2 UsAuazB50%  25% (1/2 e + 1/4 \din) 7 Fw/A3s meansavany
T3 JoAuazB25%  50% (1 4in + 1/4 1de) 7 Ju/Ass meansavany
T4 - 100% (2.5 win) 7 fu/m31 neasavane
[ I I I I ! [ I I T ] [ | I I 1 [ I I
o0 o o ) e o
® ° o0 s
o ° L) °
oo °e ° o0
° o _o L )
L ° ° o0
o0 L ° o0
° o °0 °
o _o ® ° S)
° o o o0 e o
e _o e _o o0 e _o
° ° ° 9]
° o * _o °
o o L ° o0
° ° ° e _o
o0 o0 o0 )
o0 o _o LI ]
° ° ) e o
o o0 ° °
° 0 ® °,0 °,0

a Y] O a . v a Y] )
AW 1 Leudensmaaesrisi 1 Tussuu Hydroponic Melaanmlsaseuresinaan

2 genug

dnadaniulen @dnadanea  lulaugn

1.2 1199A889ATIN 2 NAdOUNEAAUIIa1501M5NYNITU ¥.919 BonIs
WigAulavesdinadn 2 a1ewug n3ulda (Green oak) uavaed (Cos) ludgasou (Heu

BIIU-H 8N 1AL) 1gIUHUNTNARBILU UL ALY To] (Complete Randomized Design :

CRD) m‘wm 3 AS5UID (mawuﬁau 45 AU/NTSUNIT) mmmm 3 LLauﬂW‘W‘V] 2
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M19199 3 NITTUITNIINARBIATIN 2 VoIRNATA 2 aneiug

QFEHEES ETGH 3419 AR
Tt JyAuag B 100% - 90 ¢
T2 uAusyB75%  25% (1/2 iin + 1/4 i) 7 Yu/eds maansazane 90 fiu
T3 uAunzB75%  25% (1 iia + 174 in) 7 Yueds wumsly 90 fiu

*Sognsnan 1.499 1 e/ 20 das Ieenisanwldiin 50 8ns/nssusn1sveass

inaaansulon @HnaanAod

_e
-

I — —
o o L J L B
[ ]
® ® ®
o (] [ ] {
L ]
. [ ] e [ ] [ ]
e O o ® ° ®
® [ ]
. ® . ® [ ]
e 0 [ ]
[ ] [ J [ ]
[ ] e ®
[ ] (]
® [ ] - L J 5
o ( ]
® o ° [ ]
® @
o © o o L 5
] ([ ]
[ ] [ ] e
[ ] ® [ ]
lulaugn

a Y] & a ) o = ) o
ATNN 2 LLNUNINITNARDIAIIN 2 IungU Hydroponlc ﬂqﬂlmaﬂ']WIiﬂLi@usUaQNﬂaaﬂ

2 anemiug

1.3 NISNAABIATIN 3 NAADUNANA U A1501M15RYNI9IU ¥.919 Aanis

WiAulavesinade 2 aneiug nulda (Green oak) uavaea (Cos) luringeu (hau

damnau-ugneu) Ingaunun1svnaewuuduauysal (Complete Randomized Design :
CRD) vlania 4 n33435 (aneiugar 45 fu/n3suis) Amnsen 4 uaznmi 3



27

M19199 4 NIITUITNINAGRT ASIN 3 Yasdnadn 2 anenug

QEEHEE Joiadl ¥.414 NUBA
T1  JuAuag B100% - 45 Ay
T2 UuAusrB75%  25% (1/2 ¥in + 1/4 e 7 fwads meansavane 45 fiy
T3 UuAunzB75%  25% (1l + 1/4 W) 7 fwads vumnaly 45 fiy
T4 JuAuagBT75% - 45 fiu

*Sognsnay 1.499 1 e 20 dns Inenisanwldiin 50 dns/ns5usn1sveass

1.4 N3MAABIASIT 4 adeunAadusiansewsfianisly ¥4 danns
WIAulavenadn 2 angiug nsulda (Green oak) uazaea (Cos) Tutisuamunanu (Wieu
Auggu-naIn) 1ngIauNunITaaesuuduanysal (Complete Randomized Design
CRD) whavium 4 N353 (aewuga 45 fu/neunids) Fensadl 5 uaznnd 3

s

A1519% 5 NIISUITNNTNARDY ASIN 4 VIRNEAR 2 ANUWUS

9

QERHEE Jaiadl ¥.414 BT
Tt Uy Auag B 100% -
T2 UuAungB75%  25% (1/2 iin + 1/4 iie) 7 Yu/eds maansazane
T3 o AungB75%  25% (1 iia + 174 in) 7 Yu/eds wumnsly

T4 Yy Auay BT75% -
*Swgnsnay 1.979 1 disadh 20 dns Ieenisanwnidiin 50 dns/nssusnsveass

Aa
N
_e

W

o i 9 9
fnadnnsulen @HnaAADE

AN 3 LNURINTYAa9ATIN 3 wag 4 Tuseuu Hydroponic nelaaninlssisouves
Anadn 2 anewug
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A 4 dnadalusezuu Hydroponic aelaanmlsesausimsufjianiswasinausy

+

PNIPULBLUUTUAS AUEHARNNTITUNNTNBAT UNINLIDLULD

| uﬁ??%

AN 6 NS NARNERRA
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2. NIVARRIN 2 NadeUNAnMItaTo TNl 3.he AunSniviynalug) ane

(Y [

Hugwasdua 3nuwasdunn) lussuunsmzdgnangldanimlsulew oransufjudinisuas
Tneusumshunasotuas anrdanssunisinues unine doudld a.3edsl

1) gunsaluazdsnis wTsudanTaugn lawn nunening (Funane): e
UENF1 BRTIEI 2:1

- dundmEnunsduaiifony 30-45 $u Tluads 5 lu Aldnwazdvsiaain
Tsndreastgnlunszaisuunn 10 a1 AifTanugnlnensugnaztihdundiasUgnudinsses
sewhaludssiaantanugn 2 wufans nununsnassuuuduaduufonagisauysal
(Randomized Complete Block Design: RCBD) Usznaudig 7 nSIu3s 91UU 7 AT TR

1 6 uazn il 7 szezliann1sanluanuausiiieuiiuing 2567 fs gaiau 2567

A5199 6 N355UITN1TNAARINETAZNINTTUIPULTITOUVDINE NLAIIUAN

QEEHEHS Jeindigns U3uau (nFu/du) viunsly Ysuu
T1 13-13-21 14
T2 13-13-21 10.5 o
) 0.01 N3/
T3 13-13-21 7 % 419 .
U1 3.9 dns
T4 13-13-21 3.5
5 laild -
6 13-13-21 14 .
N Tainu -
7 laild -

wewg : insladend wazdenidlunng 2 dam

2) nmstuiindaya
2.1) Tapugesu (wuduns)yinaugaasldnduunsinainlaunuda
Janggan
2.2) Trunansany (wudwns) Mldussiniauuamsanaaniiamile
1U7dld waviirnz Juoonlufirme usn
2.3) Saenaudenlu (SPAD unit) Tnewa3es Chlorophyll meter S
Konica Minolta §1u SPAD-502Plus Yaluveshsfiusnaaniis 4 i fidaz 3 41 ndsaniy
Yanmanade
2.4) Fawazduiinimviin suiana meveinnadnaloLasd
uAa Tiszozanunnaldeazung
3) M3AAssidoyanieaia
3.1) 31A51291AAURUSUTIU (Analysis of Variance : ANOVA) Liie
STYUAILANA YA RALLAZN IS Lnevindey F-value
3.2) AnanUsEansANULUSUTIY (Coefficient of Variation; %CV)



A 8 wEnuasualuanimlsaseu e1AsufuRnisuagineusumsiukazly
AENANNTINNITNYAT UMINEGUULY .38l

FUA

Y
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a
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3. N1INARBIN 3 VedRURARSUIaNTOWTHYNlY .49 AU nwnllsdasn 5
aneug neldanniuiuuainaraudsldsuaniessuni

1) gunsaluazdsnis neaeuiunuwinlsdani 91uiu 5 anesius Miuuseny 1
U Tne 29U UNARBILUU 5x2x3x4 Factorial in Radom Complete Block Desigh 8 91 f1
M5 7 AR 10 wa 11

A19199 7 J2986199 Tun1519UNUAIIVINABY LU Factorial Design (5x2x3x4)

Uade (Factors) TeazRn/szauvslaiy
Uady A angwiug (5 sav) AL: el 1, A2: anewugil 2., A3: aneiugil 3
Ad: anefusil 4 uaz A5: anewugil 5
Uade B: 9031n715WU (2 526U) B1: Wudn31 20 Uaaans uaz B2: Wuons1 40 ladans
tady C: SrnuFuitiun.d1e (3 5edn)  C1: lalviu, C2: viumn 15 3u wag C3: wunn 30 Tu
Y23y D: sefunas (@ s¥eu) D1: lAsunas 80%, D2: lasuuaa 60%, D3: lasuuas 40%

waz D4: lasuwaa 20%

2) msdudindaya

2.1) apugesiu (lwuiuns) daanugdagldnduinsinainlausiuis
Uangeon

2.2) WwAvesddu (adiuns) Iainuiamisaniufuglauu 10
\YURLNAT

2.3) Javunanseniy (wuiwng) Wliussindauuensauaniiamile
Tuielduwasiiens Tupenluiirng Junn

2.8) Saseudenlu (SPAD unit) Tngldlnepdes Chlorophyll meter
810 Konica Minolta §u SPAD-502Plus falureshsiiuensaniis 4 fim firay 3 41 ndsain
Tuthanmeniade

Qe

3) NMFAATIERTILANINEDR
3.1) AAT1EMA1AULUTUTIU (Analysis of Variance : ANOVA) Lil®
JEUAMLLANANVIALRASUARENTINTT Inennaey F-value
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3.2) AnduUsEaNSAULUSUTIU (Coefficient of Variation; %CV)

T

ernpresso at Lake @ ~
Aoy u¥IMBIaBLEe v

AUEINBAIEN WV, 18°45'38.0:N
UaHNaUSN NASINEAS... 98°56'10.3"E

d' fa o a =2 ‘ A
AMWN 10 wlaamaaeaniun o gudidvaSauarinousunisinunsuiiios
ABZINEATANERNS UNINeaedealyi druawiiiey snawies 39armineeln
(NuaneRuslsUaaN)

1
wnit| AL A2 A3 A4 A5 Al A2 A3 A4 A5
! c1
2
3 c2
B1
4 G3
5 c2
B2
6 c3
! c1
8
9 c2
B1
10 c3
11 c2
B2
12 c3
]
I
fuels [ A1 = aneviug A1 B1 = Wu 20 ¥% C1 = liviude D1 = U4 80 %
A2 = @Wiug A2 B2 = ¥iu 40 4§ C2 = 15 Jupsa D2 = uaa 60 %
[ ] A3 = aeniug A3 €3 = 30 funs D3 = uda 40 %
[Jaa= d1ewug Ad D4 = was 20 %

[ As = aweviug As

Al 11 wrudanisnaaesluudasdgnniu
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NaN158

n1sMAaRell 1 nadaunanfudaIsamIsHanIgly ¥.419 danisasyiulavasiingdn 2
d1eWug n3ulda (Green oak) wazmas (Cos) Tuszuu Hydroponic aeldanmlseFau

1. ManAaasnseil 1 vadeundnfasiansemsiianidy ¥4 soniaasnyivle
vaarnaan 2 aeiug (nSuldanazaaa) Tugigaiou (RouluiAu-wwiey 2567) laga
LHUNTTYIARBILUUE LAY Al (Complete Randomized Design : CRD) #ianum 4 n35u33
dawielud

- N593337 1 U8 A uawB 100%

- n591357 2 o A WawB 50% + v.919 25% (1/2 15ia + 1/4 i)
7 $u/nds

- N9933E7 3 o A uawB 25% + 1419 50% (1 idie + 1/4 \iie)
7 $u/nds

- 95 4 w419 100% (2 i + 1/2 1din) 7 u/ads

1.1 namsAnwINsaansnsed 1 ludnadaniulsa
1) anadsanudoalu aded 1
Aaasnnudorluresinadaniuldanded 1 wa 4 nssuidiaau
unnssegsiitddnyBansatinfisyiu 0.01 lnenssudsi 1 famnnigasesasnie nsiis
i 2 N55UAET 4 waynsUAaT 3 TneflAn 16.03, 14.08, 12.97 uaz 10.03 SPAD unit MUEISU
2) Anadsrnudeslu A 2
Aadsmudorluresinadaniulsnnsad 2 v 4 nssuiddag
uanFnsegaditudfyBinsaianisedu 0.01 Inenssudsi 1 Saunniigasesasnie nysuds
i 2 N35U3R7 4 wazn5UIET 3 Tneden 16.60, 12.17, 10.07 way 5.31 SPAD unit ANLEEU
3) YUIANTINY
yuansaiuvesdnadaniulde e 4 nssuiianuunndnsesiad
fodayBamsadafisziu 001 laonssdsi 1 Tvwaseiuniiiigasesasnfe nssuisd
3 N351A371 2 wasnssuisd 4 Tnedlen 26.40, 23.33, 23.06 uaz 21.20 WURWAT AUEITU
4) dwiinan (dasan)
dminan(@asin)vesinadanIulsa s 4 nssuds dfauunne
ogsfiddnyBameadifisedu 0.01 Taenssudsi 1 wnflansesannfonsnisi 2 nsnids
7 3 warnssuIET 4 nedlen 106.38, 76.37, 45.71 uaz 24.16 n¥u/Fu mudIsu
5) dwinsin
vmdnsnvesinadaniuldans 4 nssuiddanuunnsisedied
tfodfgyBeneainfiszdu 0.01 Taonssudsi 2 Saunniignsesasnfe nssidsi 1 nssuAsn
3 uaznsUIST 4 Taeflen 31.30, 30.36, 28.10 waz 15.43 N3U/fu AU
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6) ANUYIFIN
ANNYITINVDINNAAANTULD A 119 4 NTTUIT LANULANHIIN

v

atneealiteddgsyau 0.01 Inenssuish 2 dauniigasesasnfe NTIUeN 1 nssuas

o

4 waznssuiad 3 laeiien 18.24, 16.94, 15.74 way 15.35 WURLAT ATLAITU

a (% 6

A19199 8 WaTBINISIUNARAUTNAITE1INTNINISIU .99 sanstasaRulnvesinaannIulen

a

Tun1sneasansan 1

N34S Anadeaudealy ywenss  vwidnan dwthsn  Auenn
(SPAD unit) Wy (fins1n) 3
aail 1 Asedt 2 (cm) (9) 9 (cm)
T1 16.03 a 16.60 a 26.40 a 106.38 a 30.36 a 16.94 ab
T2 14.08 ab 1217 b 23.06 b 76.37 Db 31.30 a 18.24 a
T3 10.03 ¢ 531 c 2333 Db 45.71 c 28.10 a 1535 b
T4 1297 b 10.07 b 21.20 c 24.16d 1543 b 1574 b
F_test - - - . - »
%CV 9.22 11.73 6.73 22.37 18.92 20.31

RUIBWA : a, b Uay ¢ waninnumilo viseanuwandenslungy wag ns nuede liflanuuanianeada, * vaneded
ANLANANINISERRRENdTrdATY, ** unneidanuuanaansatfedsilted Ay

AA 13 dnwazvesnnniuloaluszuy Hydroponic AelaanInlsasaunIunITuIsAI9e)
lunsmnassnsan 1

1.2 wan1sAnEIMIMaaasnsed 1 ludnadnaes
1) anadganudonlu adedl 1
Anadsrudedluresinadnaeansedl 1 wuinia 4 nssuAsiany
uansnsegeliudnAnyBaneadAfisedu 0.01 Taonssudsa 1 unflansesasnie nssaisd
2 N55UART 4 uaznssUIFT 3 Tnefidn 35.59, 32.12, 30.01 waz 20.33 SPAD unit ANEISU
2) ApdsAnTealy Asd 2
Anaasenudsluresinadnneansedt 2 wuii 4 nssu3sdiau
uansnsegaiitudfyBamsaiinsedu 0.01 Ingnssudsd 1 Saunniigasesasnie nssuds
i 2 N3N 4 wavnssuAaT 3 Tneila 41.72, 26.73, 26.66 uaz 12.62 SPAD unit MUEIFU
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3) YUIANTINY

summmqw'maqﬁﬂaé’maawudﬂﬁgﬂ q ﬂﬁﬁ%ﬁmwmmﬂﬁhwﬂwﬁ
uamﬂwmmaaammmu 0.01 Tnonssudsa 1 mmmmawumNwamaaaamﬂa 551357
2 N3513571 3 wavnssuIsd 4 Tnedlen 34.26, 30.20, 24.06 uaz 20.40 WURWAT AUAITU

4) dwinan (Fasan)

Yhvidnan (Fnsan) vesinadameans 4 nssuiaiinnuunnssedsdl
uamﬂmaqmﬂaaﬁﬁﬁvmu 0.01 lagns53/337 1 feriignsesasnie n3saisn 2 nysudsi 3
way n5513a7 4 Tnedlan 92.86, 64.88, 32.88 way 14.46 NSu/Gu ALY

5) dutinsn

dmisnvesinadnaoans 4 nssuisdanuuansseseiod Aty
feneatffiszdu 0.01 Taenssudsi 1 fewnniigasosasunie nssuAsi 2 n3suAsi 3 uay
5507357 4 Taedlen 34.05, 27.05, 17.90 way 10.05 N3/Siu MU

6) ANYIIIIN
mmm’;smsuamﬂaamaam q ﬂﬁﬁ%ﬁmﬁmmﬂmwmw

tluddnyBaneadanszdu 0.01 Tagnsndsi 1 Saunniigasesasunie nssaisi 2 nssaisd
4 karnSSUITN 3 Inedlian 29.22, 27.19, 19.00 waz 13.96 URUAT/AY AUANU

A519% 9 WaveINIsNAnSasian e TENNIU 9.9 AenisiaseyAulavesinadnnos
Tunsvnaesnsan 1

N330S Anadeaadealu ywnenss  thuidnan dwthsn  Awensn
(SPAD unit) W (finsn)
asei 1 asai 2 (cm) (9 (g) (cm)
T1 3559 a 41.72 a 34.26 a 92.98 a 34.05 a 29.22 a
T2 32.12 ab 2673 b 30.20 b 64.88 b 27.05b 27.19 a
T3 20.33 b 12.62 c 24.06 c 34.88 ¢ 17.90 c 13.96 ¢
T4 30.01 ¢ 26.66 b 20.40d 1446 d 10.05d 19.00 b
Fotest o 4 o o o o
%CV 6.89 8.11 5.10 18.46 15.92 21.65

RUBWR : 3, b Uay ¢ wansanumilow vsennuwandenslungy waz ns wueds liflanuwandwneada, * vaneded
AMULANANN D AR NIt ARy, ** Mnefsllanuuandseadfedwilded Ay
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Cos Lettuce 1_1

d‘ (% LY [ . ¥ A aa
AR 14 anvazvesrnadnaoaluszuu Hydroponic nalaaninlsasouniunssuds
A9 Tun1smnaedasan 1

2. NINARBIASI 2 MadeUNARSTEse sEIlY B Aenisasiule
veainadn 2 aeiug (nFuldauazaea) luriagaiou (Wouluwigu-navn1a) 1ng3ng
LHuNISNAaesLuUduaNysal (Complete Randomized Design : CRD) Favan 3 N33
dawieludl

- N993357 1 U8 A uawB 100%

- n591357 2 U A WawB 75% + .99 25% (1/2 1fIa + 1/4 i)
7 fu/ads meansazany

- N5933E7 3 o A uawB 75% + ¥4 25% (1/2 udla + 1/4 1dla)
7 Yu/ads viunsly

2.1 Han1sAnNEluNISNAaIRsIN 2 Turnaannsuldna
1) ARAgANULIEIIU ASIN 1

AnRdgAUedluYaIlnaannsuleAATIN 2 V19 3 NSSUATHAINL

'
aa a

uandavsaRRegaiiteddnAisedu 0.05 Tnonssuisa 1 Taminiigasesasnnssnisi
LaynssuIsT 3 lnedien 14.64, 12.86 uag 12.84 SPAD unit AUasU
2) Anaasanudealu s 2
Aedsmnudonluresinadaniulenassi 2 111 3 nssuiatiang

wansinsagadidedAndansadiinsyau 0.01 lnanssudsn 3 TANINNEAT098ININTINTTN

a

1 agnISUITN 2 tnedian 18.84, 18.22 waw 16.62 SPAD unit ANua1RU
3) YUNANTINY
YUIANTINUVRIRNFEANTULEANT 3 NTTUITAAULANAI9DE 19

'
v a

v o aad Y} aa = 1 | P a
UYAIAUEINNADNNTEAU 0.01 I@Sﬂiilﬂﬁm 2 llﬂquﬂjqflﬂ@\‘]mﬁﬁwumqﬂmﬁ‘ﬂﬁa\‘iaﬂlﬂ Ao

o
aa A

NSTUION 1 LagnISUIDN 3 Inedian 37.24, 32.46 Lag 29.96 LWURUAT AUSIAU
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4) Yidnan (Ansan)
UIUNER (HRS1N) VDIRNAIANTULDA 119 3 NTTUITUAULANG

'
o v Aa

pg1aildydAydanealianisedu 0.01 lagnssudsn 1 dAwniiansesasinfe Nssuisy 2

v
il
ad a

LATNTIUION 3 WABLAN 76.09, 52.33 way 50.28 NSU/AU AUAINU
5) YinsINn
YIMINIINVBIRNNAAANTULOA 919 3 NTSUITUAAULANA19D8 193]

v a =

WydAgdaneaiffiseeu 0.01 lagnssudsi 1 daAwnfigasesadsn Ao nIsuisn 2 uag

o

Qdd‘ ¥

N55U759 3 laedlan 28.76, 26.09 way 22.15 NSU/AU AaWU
6) AIUYIIIIN
U1ndnsInNveIRnaannsulem 14 3 nssudSIANULANA19D8198

'
v a

WedAndan9adfinsesu 0.01 lnenssuidsn 1 ZAnunfigaTedasuife NIsuIsn 2 uay

o

]
ada

NS5UIO9 3 TaedlAn 32.34, 31.55 wag 31.00 WWURWAS/AY AUAIRU

A19199 10 waveInsiandnduiasormsionsly ¥.919 aenisasgivlnvodnade
nauldAluN1TNAaeIAsIN 2

n334735 Anadeanadealu wnanss  aidnan dwdnsin  AwuenasIn
(SPAD unit) W (finsIn)
adai 1 s 2 (cm) (9 (9) (cm)
T1 14.68 a 18.22 a 32.46 a 76.09 a 28.76 a 3234 a
T2 12.86 b 16.62 b 37.24 b 5233 b 26.09 a 31.55 ab
T3 12.84 b 18.84 a 2996 b 50.28 b 22.15Db 31.00 b
Fotest * . . . N *
%CV 13.74 7.16 4.35 9.06 28.76 a 5.17

B : a, b Uag ¢ waninumilou viseanuwandenelungy wag ns nueds ldflanuuaniamneada, * vanedad
AMULANANISED Aol Ay, ** unnededlinnuuenieeadRegedidedAg

Green Oak Lettuce 2

‘
{

v

A9 15 Snwauzvoddnadaniuldaluszuu Hydroponic munssuisniee aelsann
Isa5oulun1mnaengsn 2
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2.2 namsAnulunmeassaied 2 ludnadnaesd
1) anadganudodlu adedl 1
Anadsaudedluvesinadaneansedl 1 7a 3 nssuiddaany
uansnsegefituddnyBamsadiifisedu 0.01 lnonssudsi 1 fewnnfigasesasnie nsniis
7i 3 uaznssuIs 2 Tnedlen 32.76, 30.16 uaz 25.72 SPAD unit AUy
2) Anadeanudedlu aded 2
Anadsrudedluresinadnneansed 2 e 3 nssudadaay
unnsnsegsiitddnyBansafiifisyiu 0.01 lnenssuidsi 3 faunnigasesasnie nsiis
7 1 uarnssuAsd 2 lnefiA 35.38, 35.30 waz 30.18 SPAD unit ANERU
3) YUIANTINY
yuemssuesinadaneais 3 nsuisldfiamuuandiansada
Taenssudsi 2 fmnunivemsajuiniiansesaunie nssuisi 1 uaznssuisi 3 laed
A1 35.21, 33.96 LAy 32.81 WURMUAT/AY AUANU
4) dwinan (Fasn)
dweinan (finsn) vesiinadaneans 3 NssuiatinuuAnAnIDENeE

'
a

tudfydmsadffiisedu 0.01 lagnssudsi 1 daunnfignsesannie nsmisi 2 uay
551357 3 Tnedlen 86.67, 84.24 uay 80.90 NS/&U ANEU
5) dwngn
dminsnvesinadnaoana 3 nssuAsiinnuuanssegnadituddy
feneaianiszsiu 0.01 Inonsswidsil 1 fawnnilgnsesasnie nssisi 2 uaynssudsi 3
IneiiAn 28.12, 26.05 way 22.94 nSu/Au AINEIRU
6) ANIUYITIN
AUl nadanoans 3 n3suisiauuansisetied
tudAyfaneaddnszdu 0.01 lnonssudsi 3 dAunnfiansesasnfe nssaisa 2 was
n351357 1 Tnefian 40.45, 38.69 uay 36.68 WURLAT/FU AUEIRU

A1919% 11 NaveINIsNAnAaTewsHensly 1.9 denssgdivlnvesdnadnnos
TuN151AaDIA3aN 2

n334735 Anadeanadealu wnanss  iwidnan dwdhsin  Arwe1asIn
(SPAD unit) t7 (finsn)
Asedl 1 asedt 2 (cm) (@ (g) (cm)
T1 3276 a 3530 a 33.81 86.67 a 28.12 a 36.68 b
T2 2572 b 30.18 b 35.21 84.24 ab 26.05 ab 38.69 ab
T3 30.16 ab 35.38 a 33.96 80.90 b 2294 b 40.45 a
F_test . » ns . . W
%CV 8.63 2.71 13.15 1.67 16.83 8.04

RUBWA : a, b Uay ¢ waninumilo visennuwandenslungy wag ns nueds liflanuuaniamneada, * vaneded
AMNLANAISED Reg 1wl Ay, ** vinededlinnuuenieanseg1edidedAg
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Cos Lettuce 2

a ) Y] ) . ¥ a aal
AN 16 anwuzveIrnadnaoliuszuu Hydroponic Aelaan nlsasounIunIsuanniee
Tun1svaasInsan 2

3. MSNNRBIAST 3 NedeURaRSasTaNse I TiEMsly 2.979 densiasaivla
vaarnadn 2 aeiug (nSuldauazmaa) ludiegaiu (Aeudamau-iugiegu 2567) laging
LHUNINAaRLLUUduaNysal (Complete Randomized Design : CRD) Viavan 3 n33u3s
forieluil

- N593337 1 U8 A uawB 100%

- n591A57 2 U8 A WawB 75% + .49 25% (1/2 ufia + 1/4 i)
7 Yu/ads meansazany

- n591357 3 U A WawB 75% + .49 25% (1/2 ufia + 1/4 i)
7 $u/nss viunndly

- Uy A uag B 75%

3.1 namsAnulunismeassnsed 3 ludnadaniulsa
1) Anadsanudonlu aded 1
Anadvaudorluvesinadaniuldnnsedt 3 sa 4 nssu3ad
AnuuAnAaEd Aog wisddnfiszdu 0.05 lnonssuisi 2 fawnnigasesasunfe
N55U337 1 n33W337 3 waznssudET 4 Tneflen 12.94, 12.73, 12.23 uaz 11.45 SPAD unit
ANUARU
2) Auadeanudedly ade 2
Andsanudonluresinadaniulenndedt 3 st 4 nssuis

Y [ aa

WodAgdaneadanseau 0.05 lnenssudsi 2 dAunignsesaunae

o

ANULANAIGDES
ASSUASN 1 NS5y
SPAD unit ANuaIaU

i
189 3 waznssuIsN 4 lneden lawilAn 15.42, 14.98, 13.82 uay 13.21
3) YUIANTINY

YUIANTINUVBINNAIANTULEANS 4 NTTUITUAMUUANAISDEE

'
Ly v a [y

gAYy daneadanseau 0.01 1nenssuIsN 2 1AUNTININTINULINTIGATOIRINIAD
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5503571 3 N35IATN 1 warnsTuIaT 4 Tnefian 35.46, 32.72, 32.16 uay 31.46 WURLIAT/
AU MUY
4) dwiiinan (fasan)
duidnan (Finsn) vesinadnaniuleats ¢ nssaAsEAULANANg

o (%

pg1aildyd Ay danealansedu 0.05 laenssuishn 1 dAwniiansesasunfe Nssuisn 3
2

N334

Y
339 2 wawnssuisd 4 Tnedlen 83.62, 79.11, 77.16 uaz 75.60 nSuw/Gu mudsu
5) dwinsin

dmiinsinvesinadaniulEana 4 nssuisdnnuuansnsetidl
todfyBemeainfiszdu 0.01 Taonssudsi 2 TAunniignsesasnio n3sdsi 1 nssuAsn
3 LaynssNIad 4 Tnefim 16.52, 15.76, 15.49 way 13.79 nSu/su mussu

6) ANYIIIIN
AMNENINYRITNASANS USRS 4 NSsuITTALLANNseEnd]

tluddnyBaneadanszdu 0.01 Tagnsndsi 2 Saunniigasesasnie nssais 4 nssuisd
3 LavnssuiaT 1 lneden 34.22, 32.75, 32.40 way 29.72 \WURLAT/EU ANEU

A15190 12 waveanslandadaeiansennisnanigly 1.979 fean1sasglaulavealnadn
nauldAluNITNAABIATIN 3

n334735 Anadeanadealu ywnenss  thuidnan dwthsn  awe1asn
(SPAD unit) N (Ansn)
asad 1 ASad 2 (cm) (9) () (cm)
T1 1273 a 14.98 ab 3216 b 83.62 15.49 b 29.72 b
T2 1294 a 1542 a 35.46 a 77.16 16.52 a 34.22 a
T3 12.23 ab 13.82 bc 3272 b 79.11 13.79 ¢ 32.40 ab
T4 1145 b 13.21 ¢ 3146 b 75.60 15.76 b 32.75 a
Fotest * * . s - .
%CV 5.61 7.36 9.58 15.61 4.36 11.98

RUBWA : 3, b Uay ¢ wansnumilou visenuwandnslungy waz ns vueds liflanuuandavneada, * vaneded
AMULANANNNED AR ARY, ** nunetadiauwansansaifedwlidedAgy
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Green Oak Lettuce 3

a0

AR 17 anvazuesdnaaaniuloaluszuu Hydroponic aunssuasnee aeldanin
Isa5oulun1maaenssn 3

3.2 namadnwilunismaaasnssi 3 ludnadaaos
1) dnadsarndely adei 1
Anadsarudeiluvesinadnaeandad 3 s 4 nesudsdany
uanssvaaReesitodfyfisziu 0.05 Tnonssdsi 1 Saunniignsesasnio nssuisd
3 N5509591 2 uarnssuIaT 4 Tneilen 30.60, 29.33, 28.37 way 28.19 SPAD unit AINEU
2) Anadsannudedlu afd 2
Anadsauiderluresdinadnaeansedl 3 s 4 nssuisiany
uansnsnsaiAegaiifodfyiisedu 0.05 laenssidsi 1 Saunnfigasesannde nssuisd
3 55087 2 WarnSIUIsT 4 Tnedien 34.62, 30.06, 32.01 way 31.22 SPAD unit mudsuU
3) YUIANTINY
YUIANTIN TR nadnaeana 4 nssuisdanuunneiogie

' '
(% a aad

TudAydameaiinfiszdu 0.01 Taenssudsi 1 dewnirsemswininniignsesasn fio
37 3 LavnIsuAET 4 Tneilan 38.37, 35.09, 34.60 LAy 33.72 LEURIAT

WURLUAT/AU AIUEIAY
4) dwiinan (fasan)

Y1uunan (Fns1n) VoIRNAaRABENY 4 NSSUITUANULANAIDE193]

a

aa o
ATIUITN 2 NTTUD

tuddyBenaadffisziu 0.05 laonssudsi 1 Seunnilansesasnfe n3ssi 3 nsuAsi
2 uaenssaisT 4 Tnefien 72.06, 66.41, 66.39 uar 64.69 n¥u/Fu AuAU
5) dwnsn
dminsnuesinadnaosna 4 nssuisamuuansnsegeiifodey
ensadfisziu 0.01 Taenssudsi 2 Tanniignsesasnnde nssais ¢ nssudsi 1 uaz
n351357 3 Taefien 15.94, 14.48, 14.10 uay 12.99 NS/ smddiu
6) AIUYIITIN
ANE1IINTBIRNES AR 4 n33U3TTANLANAN90E 9]
tluddnyBaneadfnsedu 0.05 lagnsndsi 1 Saunniigasesasunie nssais 3 nssuisd
4 waynssuAST 2 Tnedlen 38.06, 35.70, 35.45 way 34.96 WURLIAT/AU AIUAISU
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A1519% 13 NaveInIsNdnsasiansesianisly 1.9 denssyivlnvesdnadnmnos
TunsnAaeInsan 3

N330S Anadeaadealu wnanss  shavinaa dwthsn  anweasn
(SPAD unit) W (finsn)
Asei 1 asai 2 (cm) (9 (g) (cm)
T1 30.60 34.62 a 38.37 a 72.06 a 14.10 b 38.06
T2 28.37 32.01 b 35.09 ab 66.39 b 15.94 a 34.96
T3 29.33 34.06 a 34.60 ab 66.41 b 12.99 c 35.70
T4 28.19 3122 Db 3372b 64.69 b 14.48 b 35.45
F-test ns \ ** ** ** ns
%CV 4.84 3.36 14.34 8.35 4.92 18.37

UG : 3, b Uay ¢ wanipumilow vsenuwandenslungy waz ns wueds liflanuwandavneada, * vaneded
AMULANANIVNED ARt ARy, ** nunefadianuwansansaifededidedAgygs

Cos Lettuce 3

20cm

10cm

0ocm

a Y o [ . v a ad 1
AW 18 dnwauzvesinaanAealuszuy Hydroponic Melianmlsasoununssuione
Tun1sneanInsan 3

4. NINARBIASIT 4 MadeuNARSaTEse siImIly v denisasaiule
vornadn 2 arewug (nTuldauazaaa) Turidluriauatvgeru (Weudueeu-naaw) lny
TNLLNUﬂﬁ‘V]@ﬁENLLUUEjﬁ,JE‘minﬁj (Complete Randomized Design : CRD) Wann 3 n5su3E
Sesellil

- n591357 1 U A UawB 100%

- N993AR7 2 U8 A uawB 75% + ¥4 25% (1/2 e + 1/4 1dia)
7 fu/eds masnsavane

- N993AE7 3 U8 A uawB 75% + ¥4 25% (1/2 udia + 1/4 1dia)
7 fuw/eda viumslu

- Uy A uag B 75%

4.1 wan1sANEIlUNISNAABIASIN 4 TurnaannIulda
1) ARATANULIYITU ASIN 1
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Anadseudeiluvesinadnniulaasedt 4 s 4 nssuAsiiang
uansnsyaaiRegsiteddyiisedu 0.05 Taonssudsn 3 fawnnigasesasunde nssaias
7l 4 ns59AE7 1 uaens5u3si 2 Teedlen 13.26, 12.42, 11.09 wae 9.74 SPAD unit AuARY

2) Anadeanudsly afdl 2

Anadsanuideiluvesinadaniuldansed 3 vis 4 nssudsdiannu
uansnsegsiitddnyBamsafiifisedu 0.05 lnenssuidsi 4 feunnfigasesasnie N3t
7l 3 n55387 1 wAznssu3sN 2 Taedlen 12,63, 12.20, 11.78 UAL11.12 SPAD unit AAG

3) YUIANTINY

yuansainvesdnadaniuldais 4 nssudsiauuandnegnad

fudAgyfaneaiifiszdu 0.01 Tnenssudsi 1 fanuniavemssjuunniignsesaunie

o

N553337 4 NUIET 2 warnsTUIST 3 TneflAn 25.76, 25.30, 23.04 uay 22.68 WURLLAT
WURLUAT/AU AINAINU
4) dwinan (Fasn)
dmiinan (Fns1n) vesnadaniulsasts 4 nssuizdanuuansng
ogifoddnBimeadafisedu 0.01 lnonssisi 1 Taruniignsesasnde nssuisi 4
N551357 3 uarnIsIAST 2 Tnedlan 60.61, 59.24, 48.64 way 47.45 nSu/Su AuaIU
5) gwinsan
vminsinvesdnadnniuldai 4 nssudaiannuunnsisesnedl
TodfyBemaainfiszdu 0.01 lnenssdsh 4 fenunniiansesasnfo n3su3sd 10330357
2 Warnssuind 3 Tnedlen 17.75, 15.63, 12.23 uay 11.02 nSu/éu muaisu
6) AIUYIIIIN
AmugTInvesnadansulgnn 4 nssuisiinuuanansedied
tfodaydamsadiafiszdu 001 lnenssadsi 2 damnniignsesasinie n3suish 4 nssuisd
1 wasnssiisd 3 Tnedlen 33.27, 31.40, 28.76 waz 27.98 WwuRWAT/Fu AudIU
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A19719% 14 waveansldnandaeiansomisianiely v.919 aenisasyiulaveslnaan
nauldAluNIsNAaeIAsIN 4

N330S Anadeaadealu wnanss  shavinaa dwthsn  anweasn
(SPAD unit) W (finsn)
Asei 1 asai 2 (cm) (9 (g) (cm)
T1 30.60 11.09 b 11.78 60.61 a 15.63 a 28.76 b
T2 28.37 9.74 c 11.12 47.45 b 1223 b 33.27 a
T3 29.33 13.26 a 12.20 48.64 b 11.02 b 2798 b
T4 28.19 1242 a 12.63 59.24 a 1775 a 31.40 ab
F-test ns \ ns ** ** V)
%CV 4.84 4.30 13.12 17.84 21.16 18.72

UG : 3, b Uay ¢ wanipumilow vsenuwandenslungy waz ns wueds liflanuwandavneada, * vaneded
AMULANANIVNED ARt ARy, ** nunetadianuwansansaifedelidedAgyds

Green Oak Lettuce 4

d' LY LY Y a 24 . e A aal
AW 19 dnwazvesrnadaniulda Tuszuu Hydroponic Aelaan nlsssoumunssuis
a3 Tun1mnaesasan 4

4.2 namsanulunimeassased 4 ludnadnaes
1) Anadsanudedlu aded 1
Anadsmuderluresinadanoanssit 4 v 4 nssuAslafinany
uANANAUN19aaA Taenssudsi 1 Sawiniiansesasunfe nssuiisn 4 nssuisi 2 was
n55u3E7 3 Tnedien 32.14, 29.18, 27.67 uaw 26.49 SPAD unit AIUAIN
2) AnedsAnTealu A 2
Anasrudedluresinadnreansed 3 s 4 nssaAsliifinang
uansefusaiAfisziu 0.05 lnenssuidsi 3 feunniiansesasnfe nssudsi 1 nssaisd
2 waznssuisd 4 Taeden 30.59, 27.88, 25.92 uaw 25.90 SPAD unit ANEIHU
3) YUIANTIN
JuIAnsanLTesinadnnoans 4 nssuisianuuandisediedl

° aad aa I~ 1% | al' a
YANAYUINNWEANITEAY 0.01 I@Sﬂﬁiiﬂﬁw 3 3Jﬂ']']llﬂf]'NﬂJ@ﬂ‘V]i\‘W\!llll']ﬂV]q@iE]\‘iaﬂll']ﬂ@
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5503571 2 N35UATT 4 warnsTuIaT 1 Tnefien 30.56, 28.68, 24.92 uay 23.43 LWURLLAT/
Al MUY
4) dwiiinan (fasan)
duidnan (Fas1n) vesinadnaeaii ¢ nssuAETAILANANIDE1
fodnyBamsadifisedu 0.01 lnonssdsn 2 daunniignsesasnie nssudsd 1 nssuds
3 uazNIIUIST 4 Taeflen 107.83, 94.38, 84.20 way 81.90 n3u/fiu audu
5) Ymtingan

YIMUNIINVDINNEAAADAN G 4 NTTUITUANULANA 190193

a
4
=
N

WedAnydmneadifnseau 0.01 Inenssuisn 2 IAuniignsesanee NIsuIsn 4 n3suise
1 4anssuion 3 lnadlen 19.86, 17.44, 17.12 way 12.45 nSU/AU Aua1ny
6) AUY1IIIN
ANNYIITINVBIRNNATAABETIS 4 NTTUIDUAIULANG 1908 193]
v o o a aaa ) aaa a a & aca aaal
Wy Agyganeadianiseau 0.05 lngnssudsn 3 LANNNgnsesasnfe Nssuisy 2 nssuis
4 karnISUITN 1 tnedian 39.91, 38.83, 38.44 way 29.74 \URUAT/AY AUANU

M99 15 NaveINISIUNAR T UNaNT9MITNTNNTU 9979 Aan1slasgLiulnvernadn Aod

[V

Tunsneaespsan
n35435 Anadeanudenly wnanss  widnan dwdnsin  Arwe1asIn
(SPAD unit) 7 (A7)
adai 1 assi 2 (cm) (9 (9) (cm)
T1 32.14 27.88 2343 Db 94.38 ab 17.12 b 29.74 b
T2 27.67 25.92 28.68 a 107.83 a 19.86 a 38.83 a
T3 26.49 30.59 30.56 a 84.22 b 12.45 ¢ 2991 a
T4 29.18 25.90 2492 b 81.90 b 17.44 ab 38.44 a
F-test ns ns *x *x *x *x
%CV 11.03 10.76 13.81 20.45 21.59 18.58

UBWA : a, b Uag ¢ waninumilou visennuwandenslungy wag ns naeds ldflanuuaniavneada, * vanedad
AMULANANSED ARl Ay, ** wnnedsdlnnuuenieeadfegdided Ay
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Cos Lettuce 4

a Y] v 1Y) . v & aa
AN 20 dnvalzvesnaanAealuszuy Hydroponic melagnmlsasoununssuis
7199 Tun1snAaIAsI 4

MMAaesdl 2 nageundnsiudianservsianisly v.419 densaadulauaznandn
vaanInuauanglianmlsasau
yagoundnfusiasemsfionidly 9.4 fundninyualvy aofusunsiun

(3nunsdua) lussuunsmngUgnaneldanmlsaiou ssoznanmssiunududifey
funan 2567 83 fa1AN 2567 1AgI13uHUNITIAABIRULE Nadluudonag1aauysal
(Randomized Complete Block Design: RCBD) Usgnausig 7 n35u3s 31U 7 1 sarelud

- n59a57 1 Tale 13-13-21 $1uau 14 n3u/fus+iu 3.4

- n3AsT 2 e 13-13-21 S1uan 10.5 ndu/du+wiu w4 7 Ywade

- N5913571 3 n3387 3 Tdle 13-13-21 $1uau 7 ndu/Au+viu w4

- n593387 4 Tddle 13-13-21 au 3.5 n$a/du+wiu v

- n5933s7 5 laflde+viu v.dh

- n593357 6 Tdtls 13-13-21 dvuau 14 nfu/du+laivu v

- n59ai¥s7 7 llddo+laiviu v.dh

1) ANUFIVBININUAIUAT

ANUEIVBININLAIIUAT 1iuwﬁqﬂaﬂiajwummumﬂmqmqaaa GRRHER

a qu

YDININLASIUAT 14 'Jwaaﬁaﬂum'mmemqamwuaammaqmaﬂmm“m 0.01 lny
A55U3ST 1 :ummawammaqmﬂaﬂsﬁmﬁm 2 n55U337 6 N35UAET 4 waznssUAET 7
ﬂii&nﬁ‘w 3 LLﬁ%ﬂﬁiﬂHﬁ‘W 5 laadian 12.64,12.21, 11.57,11.71, 11.16, 11.07 ez 10.14
LURLLAT AU

ANEIVBINTNUAITUA 28 auwawanummLmﬂmqamquuaammmmq
addfisyeu 0.01 Imaﬂﬁmsm 1 ummmLaaammammaammmimﬁw 2 N550339 4
5507 7 n3sUAST 3 n35u3TT 5 waznssuisA 6 Taedlan 22.71, 21.93, 20.86,20.78,
20.43, 19.73, 182 19.02 WURUAT/AU ATUAINU
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AUGIVBIAUNTNOTY 42, 56 Uag 70 Tundegndanuunnnigeg 19

HodAgydmsadinszau 0.011aun3sHAGN 1 ATIWITN 2 NTIUITN 3 NIINIFN 4 nTINITN

6 (26.86-64.00 LWURALLAT/AL) NTINITN 5 waLNITNITN 7 (9.51-13.49 1URLUAT/AU) A
AT 16 waznIwi 21

A15197 16 N15LATYAULAAIUAILEIVDIAUNINMIUNTINITNTNARDA
AIEN (cm)

n33U7335 " ” ” S ” "
19U 14 3 28 U 42 1 56 AU 70 U

1 13.23 12.64 a 17.00 ab 29.47 a 47.36 a 5771 a

2 12.84 12.21 ab 16.40 bc 26.86 a 47.29 a 5771 a

3 14.66 11.07 bc 16.34 bc 29.50 a 54.00 a 61.57 a

4 14.84 11.57 abc 16.57 abc 27.79 a 47.86 a 64.00 a

5 13.86 10.14 ¢ 9.51d 1193 b 12.87 b 1240 b

6 13.83 11.71 ab 19.57 a 30.14 a 47.14 3 60.93 a

7 14.81 11.16 abc 13.49 c 1236 b 11.05b 1317 b

F-test ns * o o o o

%CV. 13.55 12.04 18.79 21.30 28.80 28.75

RUBWA : a, b Uay ¢ wansnumilow vsenuwandenslungy waz ns nueds liflanuwaniamneada, * vaneded
ANULANANVNED ARt ARY, ** nunefadianuwandansaifededideddnygs

AN 21 NMSRSYHUINATUANNEIYBIRUNTN



49

2) YUIANTINUYDININUAIUAT

HaUeIN15 LU eran 153 AUlnA UTLIAYRIAUNTN NUTIVUINVBINT
Wl 14, 28, 42, 56 A 70 SuAruuandteesiitfuddyBansaindsedu 0.01 Viemadia
witlelugadiald (NS) uazmsiiane Tuesnludsiians Tuan (EW)

YUIANTINUVDIAUNIA 14 Tundaugn nudmuiansaunieiiamilelud
fefld (NS) n¥9fignAenssadsn 1 n95aAsh 2 uaznssudsi 6 laley 13-13-21 Tvunansavis
10.79, 10.21 uaz 10.00 Iwufiuns auawusesnAenssudsa 4 nssuisi 5 uagnssasn 7
Tvuransan 8.50, 8.07, 7.53 uaz7.08 LUALUAT mummaﬁumamqﬁﬁmi’uaaﬂl‘Ué’q‘ﬁﬂ
pgfunn (EW) nafignfenssudsn 1 nssis 6 nssuAsN 2 uagnssdsi 7 fuuanseny
11.07, 10.71, 10.36 4a¥8.00 WURLAT/HU MUAIFUTOINNABNTTUISA 5 NSTUIFT 4 way
IR 3 Suwansewa 7.84, 7.34 uay 7.00 LeuBiuns/s aniad

N13NUTHUWIEUTUIANTINUVDIRUNTA 28, 42, 56 Uag 70 Tunaelan
WUWIANSIN N Ao lUgWald (NS) wagauiansaunsmefians fuseanludsiie
pgfunn (EW) niefigafenssudsn 1 nssudsi 2 nssuABsh 3 n3uisi 4 uagnssudsi 6
YUANTIARAY 16.13-60.00 \wURMAT/AU N551357 5 waznssndsd 7 fvunansajuade
5.83-10.86 LwuRmms/fu Fann51eil 17 wagnwil 22

A1319% 17 N15ASYAULAAUTLIANSINUVDITUNTNAIUNTTUITNTNAEDS
QEEHEE] 14 Ju 28 Ju 42 Ju 56 u 70 Ju

NS EW NS EW NS EW NS EW NS EW

1 10.79 a 11.07a 20.14da 2097a 32.64a 3310a 3821a 40.64a 55.00a 51.36a
2 10.21ab 1036 a 16.83a 16.86ab 28.64a 29.29a 38.64a 39.14a 60.00a 56.43a
3 7.53d 700b 16.86a 17.00ab 32.07a 3329a 41.00a 3736a 56.85a 56.57a
4 850 bcd 734b 16.76a 16.13b  3193a 3257a 41.71a 3864a 56.71a 53.14a
5 8.07 cd 784b  7.00b 7.46 886b 9.18b 800b 5.46b 736b 1086b
6 10.00 abc 10.71a 17.64a 1800ab 31.07a 327l1a 437la 4757a 56.71a 61.86a
7 7.08 d 8.00 a 6.34 b 7.15c 629b 714b 6.00b 1046b 583b 7.04b

F-test *% *% *% *% *% *% *% *% *% *%

%CV. 2091 19.29 26.74 26.46 22.63 24.67 29.86 30.82 26.66  22.85
RUBWE : a, b uay ¢ wanspduwmilou WseAnuwannslungy waz ns nueds lifianuuananeada, * vaneded
ANULANANIVNNED ARt ARy, ** nunetadianuuwansansaifed9iidedAgyss




AT 22 NMISITYLAUIAATUIUIANTINLYBIAUNGN

3) ANMULAYI UV ININLAIIUAT
AMAREIlUNSn 14 Tundmaass wulin anulgilunsnluidnieuas

Felaldfmnuuandimneadd anudeslundnfiangTusen amnuuansegedteddyd
V9adATszAU 0.01 Taenssudsi 1 ns3udsi 2 n3sudsa 3 wasnssudsd 6 daudesly
1NTiga 31.81, 31.63, 60.94 Wag 29.06 SPAD unit MuAFUTENMNAS NF3AATT 5 N933AET
4 warns5AsT 7 danmnaundenlu 23.20, 22.67 way 22.47 SPAD unit AUEIFU AT EN
Tulufiene Tuanfiauuandramsadfegefidoddes9Bs fisedu 0.01 laenssudsa 2
33357 1 n390A5T 6 N35IBA 3 wagnTIATA 4 wuirmruTealuiiony 28 Yu laidl
AULANANAUN SN

audenlu 42, 56 way 70 Yu Sauuandsegadived Ay domeadad
S2U 0.01 Tnenssadsi 1 nssudsd 2 nssudsT 3 nssuiai 4 LLazﬂiﬁzﬁ i
Tusnfigeiade 31.39-52.01 SPAD unit 5098911591357 5 UagnssuAsN 7
/88 5.90-15.52 SPAD unit fem579ft 18 wawms1eit 19

1

6 TANAIULTE
HAanuenly
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N334 14 Fu 28 3u 42 u
N S E W N S E W N S
1 30.70ab  24.59ab 31.81a 30.17a 21.80 20.34 23.09 21.25 3493ab 36.19a
2 3377 a 30.07a 31.63a 3363a 26.13 25.73 26.99 30.81 31.60ab 33.13a
3 27.30ab  2823a 3094a 29.65ab 2453 25.86 30.57 30.10 34.67ab 31.59a
a4 27.63ab 25.01ab 22.67b 2897ab 2647 31.06 27.77 27.63 37.70a 36.39a
5 24.11b 2456ab 2320b 21.26c - - > - 1266 c 1331b
6 29.54ab 1743b 29.06a 29.79a 2581 27.24 24.89 2357 2937b 3296 a
7 2337b 1743 b 2247b 2387 bc 12.63 9.73 21.44 26.09 11.70c 1223 b
F-test ns ns ** x* ns ns Ns ns x* ¥
%CV. 25.36 31.72 17.73 17.04 22.34 32.47 28.96 24.90 21.25 20.22

UG : a, b uar ¢ wansnduwmilou sennuwansenslungy waz ns wueds liflanuwaniamngada, * vaneded
AMULANANIVNED ARl T ARy, ** nunetadianuuwansansaifedelidedAgyds

M19199 19 M3asRulamuauleIvadluninuasduaieny 42, 56 wag70

n55435 42 Ju 56 U 70 U

E W N S E W N S E W

1 3377ab 37.60a 46.10a 43.6lab 43.86a 4327a 431la 40.83a 47.59a  40.l1a

2 3139b 3384ab 4243a 3931b 410la 3867b 4893 43.06a 520la  47.64a

3 3263ab 3094ab 40702 4253ab 4146a 40.37a 46.46a 43.00a  447a  41.34a

4 38.16a 3750a 4387a 43.69ab 4231a 42.68a 4690a 43.4la  49.10a  45.07a

5 1552¢c  1094c 1464b 11.04c 885b 13030 1294b 7.4b  630b  11.39

6 3159b 2879b 47.27a 4540a 468la 4527a 4854a 442da 5064a 43463

7 1238c 1743c  19.82b 1469c 11.22b 1720b 1222b 11.80b 13.04b 590b
Ftost o o o o o o o . o .

%CV. 2033 2543 1796 1441 2395 2520 2394 2910 2837 2837

BN : a, b uay ¢ wansanumilon viieanuwandnelungy way ns nuneds lifinnuuansianeads, * vuneded
AMULANASED ARg 1l Ay, ** wnedsdlanuuenieeadfedeiided Ay

4) USUIULATANINVBININUAIIUAT
HaveIn1slddasousunauarAMAINYBINGN uNaaTuR 6 NIngAx
2567 wWinilog 88 Ju It mtinninsiusnedulasiuIukanafulilinuwaNa199ats
Tpgmdnuandnfianusaiuliiage 24.50-30.51 n3u/Au Lasduiunasosuady 9.83-
<
11.50 LI

v
o Y

Wmtinnsnansegnanuuandeg1aiifedAygannatansedu 0.01 lay

Y

ana s a A ) = ' ' ) A a H @ a
353357 1 Suhwdnninaauniian 2.72 nfu/wa Jaldunnsdneiungsadsn 2 dninninan
\ = ) & acal ac a ac a ~ o Y] a
flogniatiy 2.67 NIU/Na 589aIABNTINISN 6 NIIUIFN 3 UarnssuaN 4 laeildmidnnin
ANLRAY 2.62, 2.56 WAy 2.46 NSU/HA
AUENIVDINS NI ANULANAIDENANYANADIN9EDRNTEAU 0.01 Taeh

o

n331359 6 warnIsuIN 2 dAugnuInigaadeey 79.70 uar79.36 Tadluns/Na
SR9AIUNABDNTSUION 1 AANUYNIREY 77.90 UadAS/NE 58989U1ABNTTUITN 4 NTUITN

)=

3 1AN8IRAY 73.58 har72.70 AadUAS/NE YUIAVBINSNLAIIULANAINNIED A DY

axa

WdAyds n35uTsN 1 BvuavesdnlvgNgande 9.06 Taduns/na F99aeIAD NTTUITHN
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6 TUVUIAVBINSNLRRY 8.69 LAALUAT/HNE F9AIUIADNTTUITN 2 WarnsIUITN 4 Tvu1nvad
NINRAY 7.98 WAL 7.94 AAALUAS/NA SPIAYUIADNTITNITT 2 YUINVBINSNLRAY 7.61
TAALUAS/HA FIRANS197 20

M13199 20 Haveen1sileseUSinamazAunmYaInsnuAsua luiun 6 nsngiay

2567
n35u335 dwidnson  swouwa  uwidnuase/wa A1NE17 JUIN
(nu) (Hinsiadu) (nu) @aduns) @adung)
1 30.51 11.21 272 a 7790 b 9.06 a
2 27.67 10.36 2.67 ab 79.36 a 798 c
3 25.14 9.83 2.56 c 7270 c 7.61d
4 24.50 9.95 246 d 73.58 ¢ 794 c
5 -\ — _ — —
6 30.19 11.50 2.62 bc 79.70 a 8.69 b
7 _ _ _ _ _
F-test ns ns ** [ ¥
%CV. 18.99 18.93 3.42 1.71 2.48

RUBWE : a, b uay ¢ wansnuwmilou Wseanuwansenslungy waz ns wueds liflanuuanaiavneada, * vuneded
AMULANANVSED AoE19lldd Ay, ** MmaﬁaﬁmmLLmnﬁiNmnaaaaﬂwqiﬁaﬁﬂﬁ@a
HavaanslddernoUsunalazAuN NYBINENLAIIUAT INUNaREMEeTUN 20
n3NNIAY 2567 wWindeong 102 Ju lneumnnsniusedukasduIunasiony wuiilidaig
] aa a3 Y a a I Yy o v ° '
LLGmmN‘l/maamimsmmwumamawmmmLﬂUiﬂLaaﬂ 38.32-45.77 ATU/AU LLAZINUIUNAND

v a ¥ H Ly a ' i ! No o o a aa
AULRRY 12.83-14.50 Lﬁfﬂ/@]u UWMUﬂV\lﬁﬂaﬂm@Qﬂﬂ’J’mLLG]ﬂ(?]’]\‘i@EJ']QNUEJ?{’]ﬂQJ‘ENVHQaﬂG]

D b

sedfu 0.01 Tnefinssudsdl 1 Sdminwdnandognunniigaudlaunnsnstunssudsi 2 &
vmdnede 3.22 way 3.17 nfu/ma seunAenssuiaT 6 duivinieds 3.12 seanfe
351357 3 Sdmidniede 3.06 waz 2.96 n3a/ua

ANENITBINT NUAIUAMUIIEA kAN e el Ted A ySan1ead a1
52 0.01 Taefingsaisi 6 Tanuguniigaudliunndaainnssudsi 2 faueiede
84.70 waz 84.35 fladluns s0euPenssudsi 1 dauenaade 82.90 fadwns/na way
5533371 4 warnssuAET 3 fenueede 78.58 uaz 77.70 Hadwns/ua

PUIPTBINZNUAIUANUITIT M LuenAeg Tt ed fyBanadaiise fu

aa

0.01 lag#nssuisn 1 Jvunlngfiaaade 9.55 Tadluns/Ha TBIANIABNTINTTN 6 YWIn

a

1288 9.19 TadLUAT/MA NSTUITN 2 kaznNISUIST 4 UIUINREY 8.48 WAy 8.44 Nadluns/Ha
LAY NISUITN 3 FvuALae 8.11 Taduns/ka AInns1an 21
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M13199 21 HaveensLileseUsinaunazaunmvaaniniuauas luiun 20 nsngiay

2567
N35475 Yingau SwouNa  thwithwada/na A71NY12 U
(n5u) (Hinsadu) (n5u) @adiunsg) (Hadiung)
1 a5.77 14.20 322 a 8290 b 9.55 a
2 42.35 13.36 3.17 ab 84.35 a 8.48 c
3 39.27 12.83 3.06 cd 77.70 8.11d
4 38.35 12.94 2.96 d 78.58 ¢ 8.44 c
5 — — — — —
6 45.30 14.50 3.12 bc 84.70 a 9.19 b
7 _ - - — _
F-test Ns ns *x *x g
%CV. 14.89 14.74 2.87 1.60 2.34

B : a, b Uag ¢ uaninumilou viseanuwandenelungy wag ns vueda ldiianuuandaneada, * vaneded
AMULANANSED ARg 19l Ay, ** wnnedsdlanuueniseadfegeiided Ay

HavaInstienaUTuIaLazAMNANUBINI NuAITUALAUNANEAE o TUT 3
danay 2567 wWindlony 116 Ju lnedidwidnndngin/au danuuansisegreiidedfydans
aad Y = axa a0 @ a = = v v =
adnnszsu 0.01 lae?ingsudsn 1 duminvesSnsiuunyianiade 40.57 n3u/Au s09U1A8

ASSUITN 6 NSTUITN 3 AFTUITN 2 NSNERTIURDAWLRAY 40.15, 37.33 way 34.39 NSy

FUIUNARDAUNUINUTANULANANNIAD

[y

UminnagandaralauLanaeg eltydAyBmsadfinszau 0.01 laen
Qa‘d‘ = g o d‘ Qll % d! 1 1 o Qda" = %:’ o
353357 1 Tuwtinuageunigaede 3.07 nsu/wa Felduanaeiunssudsn 2 Suwinua
ANRMBNALAAY 3.01 NSU/KA TBIAYNIAD NTTUION 6 WATATSUION 3 WUINTUNNAGALREY 2.97
WAy 2.91 NSU/HA S99a9U1ABNSSUAGY 4 Juvinnadnwas 2.81 NSU/Ka
AINNEIIVOINTNLAITUAILANULANAI90E N T ud1AYTINNad AN TzAU
0.01 loefingsuIsi 6 warnssuIsy 2 danueingaade 82.20 way 81.85 NadluAI/Ha
TRIA9UIABNTSUITN 1 UAINNY1LRAY 80.40 UAALUAT/KA NTTUIDN 4 kaznIIUIDN 3 &
ANENILREAY 76.08 LAz 75.20 NadLUAS/HA
YUNAYBININLAIFUAIN UL AL LANA N NLTBE A BINadfNTz Ay
0.01 lpefinssu3sn 1 dvwnvesnsnlvgigaade 9.30 Hadluns/Ha waznITuian 6 Jyua
a d' a a S Add‘ Qdd‘ = a d‘
YBINSNLRAY 8.94 NARLUAT/NA FIAIUIADNTIUITT 2 haLNISUITN 4 VUIAVDININLRAY
8.23 1Ay 8.19 UadlunS/Na WarNISUION 3 UYUIAVBINSNLRAY 7.86 Naduns/Na AINISI
a
n 22



54

M13199 22 HaveensiilesiaUsunanazaunmuaninuasIun Tuiun 3 dameu 2567

AU Yniinsay ke  iwinuade/ma ANY12 N
(n3) (Hinsadu) (nSu) @afuns) @afiunsg)

1 40.57 a 13.20 3.07 a 80.40 b 9.30 a
2 37.33 ab 12.36 3.01 ab 81.85 a 8.23 ¢
3 34.39 ab 11.83 291 cd 75.20 c 786 d
4 33.60 b 11.94 2.81d 76.08 c 8.19 c
5 — — — — —
6 40.15 ab 13.50 2.97 bc 82.20 a 8.94 b
7 - — - - -

F-test * ns *x ** *x

%CV. 16.04 1591 3.01 1.65 2.40

UBWA : a, b Uag ¢ waninumilou viseanuwandenelungy wag ns nueds ldflanuuaneianeada, * vanedad
AMULANANISED Reg 1wl Ary, ** wnnedsdlnnuuenieeadfegedided Ay

4

A1SNNABIN 3 NAFDUNANAUNAITDIMITNYNINU ¥.919 NU NWISUEAT 5 d18Wus

q

Aeldan TwNuNLUaINa19 9 LA UL TTUBR

VAR UNARS NI TNl B9 AU nullsdas 5 anesiug aneldanin
fufuasnmauddldduemnssmfszernadidunuiou Waulguieu 2567 H1 Aa1Ay
2567 TAETNUHUNARBILUY 5x2x3xd Factorial in RCBD 8 61 Usznoudne 4 dadewin Tdun

- e A anewug (5 seav) Taedl AL anesiugi 1, A2 anefusi 2., A3:
aeWusT 3 Ad: aneudi 4 uay A5: anesiugi 5

- Jady B: Smenn9wiu (2 53U) Tnedl BL: wushan 20 faddns wag B2: iy
9M31 40 Hadans

- Jady € Snauuiinuydns (3 seiv) ool C1: laiviu, C2: Wuyn 15 Fu
way C3: Wunn 30 U

- Jady D: seduuas (4 sedv) Taed D1: Lefuuas 80%, D2: TH¥ules 60%,
D3: laSuunas 40% wag D4: lasuuas 20%

1) aAnugevasiununnunlstanilusseziian 5 1hau
1.1) Jade A (aewug) anuaduieudguisuiiauuanm1aaens
ffydAyBaneadifisziu 0.01 laganewus A1 danuganniigaiade 64.5 iwufiluns
sesasnAeaneiiug A3, A5, A2 uay Ad TAmugaads 61.8, 59.8,59.2 uag 54.6 leufluAs
ALEIAY
iWeunsngian mwgedimmuanssegeiveddnydmnsadan
s¥U 0.01 Tnganetug A1 fanuganniigadniade 68.0 lwuRlums sesawnAeaneiiug A3,

A5, A2 way Ad ﬁﬁhmmqmﬁa 66.6, 66.2, 64.3 LAy 58.2 LYUAIAT AUSIAU
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RGNV m’mmﬁm’mLLmﬂﬁhaasmﬁﬂ’aﬁﬁméjwwaa“ﬁi goTu
0.01 lngangiug Al mmmmmmmmmmaa 71.0 WURIAT T09830ABANERUTS A3, A5,
A2 uazAd TAmnugaads 70.3, 68.0, 66.1 WAy 61.3 lwuflums AUy

\Waunugey mmammmLLmﬂmamwuaammmmqaﬁﬁﬁw@fu
0.01 laganewus Al fanugaunniiganiiede 72.5 wufluns 5esasunAeaneiug A5, A3,
A2 uay Ad SlFnAugaLade 72.0, 71.50a¥65.9 WURINT Aiad

WounaAY mmaqummummqaﬂNuuaamwmmqa“ EPL
0.01 laganeiug Al umwaqmmammmaa 76.0 WURIAT Te9R9NABANERUTS A3, A5,
A2 uaz Ad SlFnAnugaede 755, 72.5, 72.4 uag 66.8 Lwulung mudiy

1.2) U3d® B (Fmsnsldde) anugeluiounaiauiiniiuuwnneig
ogafifuddnymeadafiszsiv 0.05 lnedasdemaly 20 faddns Tanugeiigaadenyy
70.1 Wwufilues sesasnAesnse 40 1adans lenugaodent 71.1 lwuALAS

1.3) Uads C Fruruuiiviu v.919 anugaluidounarauiinany
unnsnsednedifoddmaaiffisedu 0.05 Taensu 3.4 15 fu/ads Seadeundian fe
76.3 Wwufiuns sosasnie nawutls 30 Yu/ass wagliviu w479 Seiads 71.9 uay 717
LTURLLAT ANUAAY

1.4) U338 D (AMULTLYD )

LPBUNINYIAY mmammwmmﬂmqammuammmwmmmm
326U 0.01 Tneituiiildsuuas 40% ummmamaamm‘wm A 68.8 LWUALLAT T89891AD
AU Tl TuLas 20%, 80% war 60% dA1AgaLads 63.8, 63.5 uay 62.5 lYufuns
RHRREEY

LADUFINIAL mmqqﬁmfmLmﬂ@masjwqﬁﬂ’sﬁﬁ@ﬁwwaﬁﬁﬁ
52U 0.01 Tneitufiilésuuas 40% fdaruguaiemniign fe 70.7 iwufiuns sesasnie
AuUTA LA YUuaAT 80%, 20%uaz60% FA1A1NFNARY 69.0, 653 LAY 64.2 LHUALUAT
ALEIAY

c

iWoudueey mnugefianuuandsegeiidedfynisaiafise
0.05 Tneituiiflésuuas 80% diauguadeuniian fe 73.4 wufiuns sosasnFoniu
1asunae 40%, 20% way 60% ﬁmmmamﬁ'a 71.4, 67.1u8% 66.4 LEURLUAT MUY

ounaIAY mmammmLmﬂmqamauuaamwmqaa gy
0.05 Tneduiifilésunas 40% fianugaadomniian fe 78.9 iwufiuns 5a<1a<1mﬁaﬁui7ﬁ7i

LASULas 80%, 60%Uav20% TANAINgNRd 76.0, 69.3 WAy 69.3 LWURLIAT AINEIAU A9
AN 23 WATNING 23

[y
'

2
ﬁd

c
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M19199 23 wansiUSeuisunsaseiulnveanuilsdamudasanenugaenislgdenisly

Tué’mwLLazmmﬁﬁﬁmﬁ’uﬁiam’m@wmﬁumLw\l

AUES (LTURALLAS)

UJady - - S

uqmﬂu niﬂa:]’]ﬂu A9U1AU AUYIYU G].a’lﬂll
AL anewusii 1 645a  680a 71.0 a 725a  760a
A2 awﬂ’usjﬁ 2 59.2 b 64.3 b 66.1 b 659 b 724 a
A3 angugil 3 618ab  666ab  703a 715a  755a
Ad awﬂ’usjﬁ q 54.6 ¢ 582 ¢ 61.3 ¢ 65.9 b 66.8 b
A5 awﬂ’usj{fi 5 59.8 b 66.2 ab 68.0 ab 720 a 725 a
F_test *¥* *% *% *% *%
B1 Wudgdnsn 20 adans 59.6 65 67.8 70.9 74.1 a
B2 Wudgdnsn 40 adans 60.4 64.4 66.9 68.3 71.1Db
F-test ns ns ns ns *
C1 laniu 59.4 64.6 66.5 68.4 717 a
C2 15 /A9 60.5 65.6 68 70.9 74.3 a
C3 30 Yw/nds 60 63.8 67.6 69.4 719 a
F-test ns ns ns ns *
D1 la5uuas 80 % 58.4 63.5b 69.0 a 73.4 a 76.0 a
D2 lasuLas 60 % 59.3 62.5b 64.2 b 66.4 b 69.3 b
D3 lasuuas 40 % 61.7 68.8 a 70.7 a 71.4 a 78.9 a
D4 lasunkas 20 % 60.6 63.8 b 65.3 b 67.1b 69.3 b
AxB ns ns ns ns ns
A x C ns ns ns ns ns
AxD ns ns ns * ns
BxC ns ns ns * il
BxD ns ns * ns ns
CxD ns * * * ns
AxBxC ns ns ns ns ns
AxBxD ns ns ns ** ns
AxCxD ns ns ns ns ns
BxCxD ns ns * ns **
AxBxCxD * * > ns *x
% CV 13.02 12.94 13.85 14.46 12.84

ns = not significant at P<0.05 *,** = There are statistical differences. At significant at P>0.05
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Uady C Ao Innuivimnzanlunisviuloy.drs

AT 23 MSATYLAUIAAUANILENUBIAUN LN

2) YuIAvaIaIauN LN lsUEAN lUSSEZIa 5 Lhau
2.1) Uade A (anewug) vwnasulumsuiueisy danuuwnneig
' AN ov o W a aaa ) Y2 ~ o v = ' A
pgnidydAydmeadfnseau 0.01 lngaesiug A3 dvuindiduuinigartade 10.1
Tafuns Te9a9nARaIeUg AL, A2, A5 uar Ad dA1AINgURRe 9.3, 9.3, 9.3 LAy 9.2
JaaKnS MUAIAU
2.2) U338 B (dnsnsldde)

Y

WOUAIMIAN BUINAIAUIIAINLANAY ST ALY
Az 0.05 Taednsdenisly 20 Haddng Jvunddusnfigaedesdd 7.9 fadw
sesauNAodnTYy 40 fadans Jvundduadoodi 7.6 fadums

Weunaan vundduiinnuuansisegslideddydmnaada
sedv 0.01 Tnedas1enialu 20 daddns dvurnddusiniianiadesyi 9.0 fadluns
sesasnAesnIiy 40 faddns Suuindduedoogi 8.4 Tadluns

2.3) U9 C @rwauSuiiviu v.419)

Weulquiew vuemauiinuuansegeiidedfynieadia
fisestu 0.05 Taenswiu .49 15 Yu/nds Sduadeuniian fo 7.4 fadiuns sesasnieliniy
2.4 wazmsniutly 30 Yu/ads Seads 7.1ue6.9 fadunsnudidu suedduly

Wounsnges vuindduiinauansnseeTifdAyBansadan
526U 0.01 Taefinswiu w4n9 15 Yu/ads fanafeuniian Ao 8.1 Tadiuns sosawndoliivy

4.9 wagn1swule 30 Tw/Ass deede 7.9uav7.5 Tadwuns aua1eu
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Wouduman vundduiinnuuanenessdveddayBansadng
52U 0.01 Tanawu w419 15 Ju/eds fdnadeiniian fe 8.8 Tadiuns sesawnfoniswy
o 30 u/ads uaglsiviu w47 Sdiade 8.2 uay 6.2 fadluns Ay

Woufueneu aundduianuuandiseseditedfydmaang
52U 0.01 Tanawu w413 30 Su/ads fanadeuniian Ao 10.0 fadiuns sosaandolivy
.49 warnswuie 15 Su/asa Teneds 9.2 uar 9.2 Taduas muddu sueduluiey

RPTRRGH gundduiiauwanaegalited fyvadavisesu
0.05 Tngmsniu .47 15 fu/ads Seaeuniian fo 9.1 fafluns sesaunfeniswuis 30
fu/nds uarlsiniu w4 fenade 8.6 uar 8.4 fadiuns mudiiu

2.4) Uady D (ANUTUYDILEY)

LABUNINYIAY VUINEIRUTAIIULANF190E 190 T d1AYNI9
af@Tiszdu 0.05 TnoAudifildSunas 40% fervuindrduadsuniian Ao 8.2 fadiuns
599A9INA RN UT 71 LATULAS 80%, 20% WAy 60% AA1UUNAEIAUIAAY 8.1, 7.7ua%7.5
Tadlng auaau

'
0O v a

LWAUFINNAL IUIAEIAUTAINULANFNDE1L U F A Y BINSADAN

<
1

526U 0.01 lpaunilasuuas 20% lAruina1duadeninian As 8.2 Tadluns 589893
a

TASUWES 60%, 80% wag 40% LA UIUINaIRULRAY 8.0, 7.4 way 7.3 Hadtuns

LABUAUEIEU YUINEIFULIAULANA1NDENTTE A B IN19adan
58U 0.01 Ineiunlasuuas 80% dArvuindinuaieniniian Ao 10.2 adluns 5098317

ASULEAT 40%, 20%Lar60% AAIVUINEIAUREAE 10.0, 8.8 WAy 8.7 UAALUAST

o))}
®
=)
=
e =)
=b

ANUAIRU VUINAIAY

'
o v A

Wounalal Yueaauiauuanaveg el ded Ay damnieaiang

5AU 0.01 lnefiunilasuuas 40% dAvuinddudsunian fe 9.3 dafluns T9adn

[ '
N <~ a a

ADT UT T bASULES 80%, 20%Lag60% U A1TUINEIAULRA Y 9.1, 8.3kAL8.2 HAALUAT

[ Ql'

ANUAIRU IR NN 24 kAN 24
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M19199 24 wanisilSeuisunssyivlavesniunlsdainusasaenugaenislddenisly
TugnsuazaudiiussvLInYaIEIRUN LN
YUNYsaU (afiung)

Jade = - J

uaugu N3NNIAN _ &9rAY nugIgy  AanAy
Al aneusi 1 7.2 8.0 7.9 9.3 b 8.6
A2 gewusi 2 73 7.9 7.7 93 b 8.7
A3 awﬂ’uﬁf‘ﬁ' 3 7.4 8.0 8.0 10.1 a 9.2
AG gneWusT 4 6.9 7.6 74 9.2 b 8.3
A5 geuST 5 6.9 7.7 7.6 9.3 b 8.8
F-test ns ns ns *x ns
B1 wuleonsn 20 Hadans 7.2 79 79 a 9.6 9.0 a
B2 Wutyansn 40 Nadang 7 7.8 76b 9.3 8.4 b
F-test ns ns * ns **
C1 iy 7.1 ab 7.9 ab 6.2 C 92 b 8.4 b
C2 15 Fu/A3e 7.4 a 81a 8.8 a 92b 9.1a
C3 30 W/A54 6.9 b 75b 8.2 b 10.0 a 8.6 ab
Ftest * xx *% *% *
D1 la5unas 80 % 7.3 8.1a 74b 10.2 a 9.1a
D2 la5uas 60 % 7 75b 8.0 a 8.7b 8.2 b
D3 lasuuas 40 % 7.2 82a 73Db 10.0 a 9.3 2
D4 la5unas 20 % 7.1 7.7 ab 8.2a 8.8 b 83b
F-test ns * ** ** **
AxB ns ns *x ns ns
AxC ns ns ns ns ns
AxD ns ns * x *
BxC ns ns ns ns ns
BxD ns ns ns * ns
CxD * * 5 ns ns
AxBxC ns ns ns ns ns
AxBxD ns ns ns ns ns
AxCxD ns ns ns ns ns
BxCxD ns ns ns ** ns
AxBxCxD ns ns ns ns ns
% CV 15.15 15.04 14.33 15.21 18.44

ns = not significant at P<0.05 *** = There are statistical differences. At significant at P>0.05























































































































