UNAUIY

Havansltdeniinazluduniduiingngg dansinunanan
WaTYUINTIVBUAUALIY (Helianthus tuberosus L.)

d191ey W', adad inwaan? uaz Yiudinn Yenaagnd’
‘@I unumsmans aalemaluladnsinyns unI1IMeIaETIVANUNITISAIY 0.44089 9.4%1F75A7U 44000

2R 3TINITIFNSUBLNINEINTINYHNT PAUSINYNTAIGNT UWIINIFEVOULNY 84089 9.90UUAN 40002
“aorilvimniauensord o. ilee v. anvord 41130

UNANED

Q’L%ﬂﬁaﬂﬁa: E-mail: sumranp@gmail.com

MTEIINYATNISITU

Uil 13 aduil 2 nsnga - Fuau 2559
Volume 13 Number 2 July — December 2016




Effects of chemical fertilizers and organic fertilizers application on yield

increasing and tuber size of Jerusalem artichoke (Helianthus tuberosus L.)

Sumran Pimratch®’, Thawan Ketmala? and Tantika Mungkunkamchao®

'Program in Agriculture, Faculty of Asricultural Technolosy, Rajabhat Maha Sarakham University,
Maha Sarakham 44000, Thailand
“Department of Plant Science and Agricultural Resources, Faculty of Agriculture, Khon Kaen University,
Khon Kaen 40002, Thailand
3 Udon Thani Land and Development Station, Udon Thani 41130, Thailand

Abstract

unin

wAunsTu (Helianthus tuberosus L.) \Juil v fuldinisfigatuariamnsatisanninudiu anludu
mudenifieguamdnviianils lesanivosuiy Tuidon ananndesionisiinlsauvmig ananudu
neFudansduydu (1 nulin) Wudiuuszneuiiddy ladin anlviugaduluduion LAZANANLEDIADNTS
doduomaidelusssuvanilymdsnud Jagouduy Winlsawalald @18, 2543; Dfim way adu, 2549;

Farnworth, 1993; Orafti, 2005)

%
Corresponding author: E-mail: sumranp@gmail.com

Uil 13 atiufl 2 nsngiau - SuanAu 2559 MTHNYATNIZITY
Volume 13 Number 2 July - December 2016




ﬁm%miﬂqmlﬁumﬁﬂu%zmﬂlmﬁumamam
1}71LLﬂ'um5’5u@iaﬁu1’7ié’aaeﬂuLﬂmsﬁﬁl’w wazilvuialan
wazvuianarndudiulug dwiaidvunlvgvie
valngfvawiidnnutes feilidesaniuiiugniud
awgauanysalin Sududeflatoinilusnings 3s
virlssunulunisndagetu mslédeiifusses
nawhlRudeuaniw Taswassiuudsunlas fu
wiy Blvaugaunen1sasgiaulnvessntagiives
wAune U Fansiiunandnuiunz il dnanaaimin
ﬁaamﬁaﬁuﬁiuﬂ%mmqaLLazﬁﬁwmmimﬁu Taens
TdJauvunaunauszninledunsduaz Joiniitadu
Sesiiaulasazsndudesdne wssvuaailng
Fuarfisraiunsunniu wasfiuslslffuineasns

Y £ 4 oa R T L4
Audnunuaziuniniu Jedunsdgaludenlaain

€

.

AxNa A

WnNEuNmdnauge aangauysalaeaunse 3
IFIMBIMTUAN 5IMBIMITTON LATTINBIMNTLATUT

q q

See D

a

a

Juuselevisofiv lnededunidazunlaausinerns
TwAnveg1at 9 Aadasdivsunusimeimsnantey
widedunidianunsatieuulsalassasnaveiu vitld
fuflaaulusdesiuge danuanunsalumsdud 9ae
Winawuanansalunisuanidsusinyszquaniuinu
FIYNTLAUNITNNUNTBAINTTUVOIRAUNITIAUNT
dnidn 9 Tuduls (hsuWmundiau, 2565) Fevinlek
TAseas s umuzaNdon1TasyLAulavessIniY
Tuvauziinislidoinidiuimasinemandnunn iy
anusailduselevidldediesiniss wmssdewnd
YanUaousimemisiiuafialdis ualeiafiazlad
AuaudAlun1sUsulTsnaand@inisnienInvesiy
Joinsiunindeldindefudunanuagilifuiy
50 SAMULALLRLTy (nsuwanndinw, 2551) Tnotaniz
og19Bsluannytagiuiingrsmmanidemansznuse
Aundounarssuuiningt maiunandnuasuug
vhresununz uadufivmadenidlegunmdusnud
sdesiilafeiudautiadovdnuesmsugnitusne
MNITefinunves atu uazany (2549),
8l (2555), I5¢ waw giiyayn (2557) Aiguns wazAe
(2557), BN S& A (2558), Waters et al. (1981)
Cosgrove et al. (2000) wag Schultheis (2004) Agidiu
ladrfinsdnwinislddewndl wazdedunideonis
Lf\]‘%@ylﬁuimLLazwawamﬂfmﬁﬂﬁaammﬁu gaundoya
Tudesmaifiuvuinvesuiung fu Fedmininunsng
anunsandnwnunzTulviiaualugle azvinlvngla
Tusariigatuwdunisifiudlslifuinunsng dafy

v
[

NuITeaTsiTsaulansfnvnferiunaveinislede

Uil 13 aduil 2 nsnga - Fuau 2559

duniduazeinfidonisiiunandnvouiunyiu
TnglanizogadsluiFesvesvuininiunsfu Lile
Wunldlunsuslaaianuaznisudssusely nsdnw
pdsiiitnguszasdifiofnumanislideni Jedunis
wazrloiafimiuleduniddensifiunandn uazuuin
e N Vel

A5adun1side

WHUNITNAADY

Fmsnaasdluwaiuiitiunouiu avivaes
ABU D109 .UNIAITAIY TTINUADUNNTIAU-
NOBAIAN WA, 2559 PNUHUNAABILUU Randomized
Complete Block Design (RCBD) 4 141U 4 g
Usznausie 8 NTINo kA

1) laildde

2) Tddewmiigns 15-15-15 851 50 nn./ls

3) Iﬁﬂﬂwﬁﬂqmwwiwmu 8951 2,000 nn./ls

4) Taeduvsdnnnings Sns1 400 nn/ls

5) Tdduaenyala 8051 1,600 nn./ls

6) ldduiniigns 15-15-15 §ms1 25 nn./ls

suudendingnsnsys1eniu 8ms1 1,000 na./

19

7 lddeiniigns 15-15-15 §ms1 25 nn./ls

SufudeBunidamnings §ns 200 nn./ls

8) ldJeuiniigns 15-15-15 §ms1 25 nn./ls

Sufudeaenyala 8ns1 800 nn./ls

n1sUgnuaznsauasnen
1) msin3euutas mswieuduEuannslans
nauvtAuaSusnud el iUssanm 7 Yu iienniu
lowdsadsd 2 Sr3nadufionsiuduihanefuiindnsey
wazlandad 3 Ineldasunyuiuduliasdonnion
wasugn uazuUasgosiiuua 5 x 5 1. lunssuisid
mslaedunidasldtedunidnmsnsiidimunlugig
wiszawdasionun dulunssiBfdnsladendasuts
Td 2 s e adafl 1 ldsesiiunoudgnlussvhasion
was wazadsd 2 TaidlonnunsYuangld 30 Yundsde
Ugn
2) MImTEURIRUGLarAUNa vilaguia
urupzTuiug KKU Ac 001 sndmifusuliinn 2-3 a0
thaudwiasnugnadlugamigndrfiussgiuninuis
nsndusadlitunn 9 u Yszana 510 Su Tuwu
nzfuazioneenun iedundeonly 3-4 nieFuni
sreyynIeseIaihlulgn
ITEAITNYATHIEITOU
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3) n13Ugn 1d58egdan 50 x 50 wu. lagyn
nauanUszan 10-15 lwufiluns Andendunanii
uahiunielndidesiundnilulan Wedgniada

| ¥

ursathmunn 9 Wiy spesnm 7 Yundsgn e
Fundmaalandrdsihessuuimen

a) msrdn i Tnsnsaiendh 2 ada adail
1 dleurunzuogld 30 Sundsinugn wazadedl 2
lounums Tuengls 60 Fundsanugn

5) nasloidn fnaslidnistiifaesyuud
veann  3-5 u viedanaiudluuiuss Sududien

nsiudoya

1) WinsevinuaudRvesiulgn auaudini
Menmn bakn auNIATesRuNIIe (sand), AusI (ilt)
wazfumied (clay) Ine3s Pipette method (Drilon,
1980) daugnandaniuailaun Usuialulasiau
Wwanun (total N) Tne33 Kjieldahl method (Black,
1965) Usuaunleanasaiduusslow (available P)
1a87% Bray Il (Drilon, 1980) Usunaulnwunaldsuuas
wnaldouianale (extractable K, Ca) 1ne35 NH.OAC
and  Atomic  absorption  spectrophotometry
(Cottenie, 1980) annaduidunsa-a1e nse pH
(1:2.5 H,0) 1ne35 Std. Glass electrode (Black, 1965)
mmmmsaiummamﬂﬁauﬂizﬂmﬂ (cat ion
exchange; CEQ)lng35 Peech method (WS, 2537)
wardunseing (organic matter; OM) lng3s Walkley
and Black (Black, 1965)

2) ANE v‘iﬂmafjuifmmmgﬂﬁiwz 30, 45,
60 war 75 Tunderndreugn I1uau 10 dusieuas
Uoy ?}aiumﬁmmmqa%‘immmﬁqmmwﬁ’uﬁaau
ufsarsanveddy udruwinmaAtadsaugdluus
AySEeY

3) A 1 SPAD chlorophyll meter reading
(SCMR) §1dunsinusununaslsiladniedon Tnedn
§81a309 SPAD chlorophyll meter §%e Minolta
SPAD-502 meter 9394387 09.00-11.00 w1 n 1iie
wiungIueIy 30, 45, 60 war 75 Jundendreugn
Tnoguisluiaesiindvereifuiivesdidundn du
10 fusouasgos udadIuwinmiALads SCMR lus
AySEeY

a) yunanuninsly duinanuniisludl 2 7
pAwEeiLT iszey 30, 45, 60 war 75 Yundsandne
Ugn $1uru 10 dusioutasgos udrdinamiailade
Anunslulunsayse ey
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Ugnaufieiufinenteusnuiulszanas 50 %

6) S1uuiasiodu efuifsaniungiu du
PUUWIUHIRDAU $1UIU 10 AufsuwUatges wauun
funaARass LTI oRy

7) nanAntviiniian Wownune fueigld 4
Wou vnsiiuiisawandn 1AENSYALDIININAULAY
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8) Yu1n nafuismandn Wkaauniy
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?
JuiaAu1dIuleenU1 nasa Nl luneauy

'
o
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Duncan’s Multiple Range Test (DMRT) (Gomez and
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NaWALITUINANITIVY

NMTIATILVRUANTANINIEAIN LagNn1e
wilvesiunowinisnaass wui Auildlunisvaaes
foun1Afuns1e (sand) AusIY (silt) waziuwnie?
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27.67 ¢ mol/kg Arnsilun Ay 0.01 dS/m
Jundetag Wi 0.16 % Yiualulnsauimun
Winfu 0,008 % UTuueanedaiidulsslovil
UsnalnunaiBen waruaadouiiuandeld wiidu
14.07, 49.02, uag 138.10 1n./nn. AU
INMIFUInAINGAULAUAL T WU AW
guasiuunungJulanuuandsiulunisadiiynsses
fnsuszdiu (5nadt 1) Tasarwgeduuiuns Yud
seeg 30, 45, 60 wag 75 Fumdedreuan dAugaves
wiaesroreyluyie 25.3-325, 52.6-67.2, 72.6-87.2
Wag 92.6-107.2 3. MUAWU AMNFIvBITULAURETY
flaildde (muaw) fanugeiutiosan luvaznssuds
nslddewndl 15-15-15 651 50 A/l dadwgediuann
Aanuazdamnniinssuislilddeynizseivseidu
sesaan deo nslddendngnsnsesivniu 8ns1 2,000
nn/ls egalsAnnuiletad SCMR wun LAy
wandnslunisadfinnszesivssiiiu A1 SCMR fiszes
30, 45, 60 war 75 Jundsdheugn denaglugae 33.8-
42.4, 32.7-41.3, 32.8-39.4 uaz 31.0-38.3 A1UAIAU
widuiindanainisladensingnsnszsamm sasn
2,000 nn./l5 fuulifulian SCMR Aoutnege waziile
Innrunfaveslunnung Juilszes 30, 45, 60 wag 75
Fundsgreugn wud arunesvedlulianuuansiaiy
Tunsadfnnsyeriussidiu (el 2) Aszes 30 Fu
nisedgnluniunziuiininuniannign (5.1-74
g11) ndsanturuiaaunflufivnadnaaionny
45, 60 uay 75 Tunasdreugn audnu (4.5-5.2, 3.3-
3.8 way 2.9-3.4 gu. aua1au) dmiuTueennen
50 % nu31 Msladesininuaydnsisineiu lifinasin
Tununz Tusenmenuand1siu Tnefnuns fusonaen
loflonglel 59-63 Fumdsdreugn (msnsdl 2)
detfuiin nudr mslddodnssiiauageng
Snsfuiinariilinimdnduanagdvinduud
uansefilumeadd (5neil 2) Tneinisladeniians
15-15-15 8031 25 nn/ls sawdulddenenyala s
800 nn./l3 Wihwdinduanuagdminduuianniian
winiu 980 war 430 nn./ls mud1du sesmewn A M3
lddendngnsnsesamiu s 2,000 an/ls (918 way
403 nn./l3 muddv) waznsladeiailans 15-15-15
831 50 nn./ls (787 war 345 nn./ls mudidu)
Tuvailifinslalelfdminduaniagdmingduui
filan (473 uaz 208 nn./ls swdd)
NNIsgUTuTIRImedY wui n1sldde
NG INTEIWNIU 8951 2,000 n/ls Fdwuiase
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gaonyala 8ns1 1,600 nn./ls (11.8 Wa/su) n1sld
glaslans 15-15-15 8051 25 an/ls Saudulddendn
gaINTEIIYNIU 8031 1,000 Nn/ls (11.3 99/6u) wag
nslddeiniiagns 15-15-15 dns1 25 nn./ls sauiuldde
Aanyala 8031 800 nn./l¥ (10.6 #a/fw) aruddy
Tuvaiziinislddeiaiigns 15-15-15 $m31 50 nn./ls
nsladeBunidamnings 8ns1 400 nn./ls wavlild
Yelvidmnudedutiesnindefisuiunsldadeviingns
WIEIIHNIU 9R31 2,000 nn./ls Wi 10.0, 9.7 uae
8.4 V/fu sudiu (3t 3)
nmsaimilnshaeiiaun wud Yt
anvosknunz Tulauuanisiulunisad (s 3)
Tnefinsladensingmsnszsamu 8ms1 2,000 nn /13
finaviliununs fuihimiinianundian wihiy 2,880
nn./l3 sesasnfie nslddeiniians 15-15-15 w31 25
nn./ls swdulddedunidnanings dnsi 200 na./ls
(2,624 nn./1%) wagnsladedunidamnings 81 400
nn/ls (2317 nn./1%) auddu luvaeiinaslddewnd
an3 15-15-15 8n3 50 /L5 warlallddelhimini
and (1,339 uag 1,367 nn/ls audidu) waziilodn
UEATWINTILAUAZTU NUT1 Wvualrg ALY Lazio
gunlvg Lifianuuandrefulunisads luvased
nanAn T vuInnatsasIvuIAdninuLA ATy
Tunnsadd udifuiundunndinisldledunsd
AMAINGS 9n31 400 nn./ls uaznaslddendngns
W3E319M1U 8051 2,000 nn./bs Tuudlduliiivuig
Tugifivavuinninislddevindu q wiifu 452 was
409 nn./ls mwdrdu @adu 19.5 uaz 14.2 % vas
dwinitaianun) sesasnie laleiniigns 15-15-15
8051 25 nn./ls swuiuldldJedunidamnings dns
200 nn./ls Tnedwuinlugiitay 1indu 333 nn./ls
Rowdu 12.7 % veswiiniaravae) dwiuiinuia
Tngjtu nuth nislddeaenyala sas 1,600 nn. /L3
wudlilinanantivuinlnguiniign wiafuwindu
501 nn./l3 (Rendu 28.2 % vesimidnsaenun)
sesaefie Mslddeinians 15-15-15 w1 25 an/ls
Sufulddedunsdamunmgs §ns1 200 an/ls widu
488 nn./l3 Ay 18.6 % venmiinivionun) waz
nsladedunigamnings 81 400 nn/ls Wi 466
./l @and 20.1 % vesiwidnstakenun) Ay
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v

wonanddanuiinisladedunidaunings
8n31 400 nn./l3 war mslddeialigns 15-15-15 8051
25 nn./13 Swiulddeduvsdamnings §ms1 200 nn./
s Iﬁmamamﬁwmmﬂmmmﬁqm WA 1,085 wag
1,021 nn/ls Aoy 46.8 uay 38.9 % vesimiinin
favun ARy sesasuife nislddentngns
W53 §131 2,000 nn/ls windu 950 an/ls (Ae
By 33.0 % vesimiiniaienun) uazldlenonyala
§n31 1,600 nn./ls wirdu 796 nn./ls Aendu 44.8 %
vostmiinaiennn) daunandniaruiaidndseandu
nsladentngasnszsiamiu 8nsn 2,000 an/ls 7
Tinandngean wafu 1,138 nn./ls Aadu 39.5 %
voimtinatanun) sesaunie nsldadeiniigns 15-

15-15 8031 25 nn/ls Sauduldlddedunidnmunings
§ns1 200 nn./ls wiadu 782 nn./ls @y 34.9 %
yonmnvian)
IINNITATIVADUAIVING VBT ILAUNETY
wui1 msladernaviauaydniiunndnafuiinasivli
AUINdvadikiungTuwana1siulun1eada tned
A1u3ndegsening 18.97-20.07 (115199 3) n1sld
Joinilgns 15-15-15 dns1 25 nn/ls sauiulddendn
gnINTEsIINIUL 8031 1,000 nn./ls Tuavinlieuind
geflan wirfu 2007 uslinansrsluannnssuisdug
gniu n3suislildde waylddeiniians 15-15-15 dasn
50 nn/l5 Bsdiansndininnssadinisladeviingun

A13197 1 AIIUGe WagAY SPAD chlorophyll meter reading (SCMR) #iszee 30, 45, 60 way 75 Junaedieugn ves
wiunzTunivgnluulamaassdiuasudiu a.vinaesnou 8.des 2.UMIEITAIN YNITENIUABUUNTIAL-

NOWNIAU W.A. 2559

NIIUW’ ANES (T3 A1 SCMR

309 459 609y 759U 309w 459y 609w 759y
Tuflddy (AruAw) 253" 54.1°  741% 941> 338 327 328 310
Jowndlans 15-15-15 8ms1 50 32.5° 672  87.2°  107.2° 410 399 383 365
nn./ls
Jondingasnsesamu dns1 27.8° 613 813" 1013 424 413 394 382
2,000 nn./l3
Jeduvsdamnngs 8ms1 400 27.2°°  53.9% 739  939° 386 375 367 369
nn./ls
lddemonyala 8ns1 1,600 264 5265 7265 926 379 368 355 359
nn./ls
Joiallgns 15-15-15 805125 28.9° 560 760  96.0°  36.8 357 357 352
nn./l3 + Jensingms
N5ESIIY D951 1,000 nn./ls
Joiadlgns 15-15-15 w5125 26.1°  57.7°  77.7° 97.7° 400 389 367 362
nn./+ Jedunsdaninmas
8n31 200 nn./l3
Joiadlgns 15-15-15 w5125 2545 57.2°  77.2° 972" 405 394 381 383
nn./l3 + Jemenyala 8051
800 nn./l3
F-test xx xx xx xx ns ns ns ns
A1 C.V. (%) 7.4 8.0 6.0 4.7 15.8 139 184 127

|
LY

Yaaaenmiunieonysneiuluaoduif i uilnnuka st un 9@ AN seauaIaetu 95 % 1ag3S DMRT
9

ns = MIHANULANANNIERR, ** = LANANAUN1ERANTEAUANULT DY
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a1seil 2 anundsludissey 30, 45, 60 way 75 Tundsdheugn Tusenaen 50 Wesidus dninduan wagimingu
wiswawiunzTufivgnluulamaassdiunowiu nyinaenou a.iiles 2.uma15A0 F135enI1UH0U
UNTIAN-NEWNIAN W.A. 2559

3 3
° ° %

nS5U3S Y Juoan dwin Ry,
AUNI9lu Y v
AN 50  Audn AU
(ws3.) o . .
% (7)) (nn./13) (nn./13)

3094 459 609U 759U

Tuflddy (ArunA) 589 47 35° 3% 62 473° 208°
Joiadlgns 15-15-15 05150 7.4° 48" 36"  32% 59 787° 345°
nn./ls

Jendingasnsesamu dhsn - 6.6° 5.0° 38" 34° 63 918 403
2,000 nn./l3

Jeduvsdnnnngs 8ms1 400 5.1° 4.5° 33°  29° 63 744° 326"
nn./ls

Jepanyala w31 1,600 na/ls 579 45° 33> 29 62 760° 333°
Joiadlgns 15-15-15 805125 6.3 5.2° 4.0° 3.6° 59 568° 249°

nn./l3 + Jendingns

N5ESINIY D951 1,000 nn./ls

Joiallgns 15-15-15 dws1 25 55 48" 36" 33 61 748° 328°
nn./ls + Jeduvsdannings

8m31 200 nn./ls

Joiadlgns 15-15-15 805125 58" 50° 38" 34° 60 980° 430°
nn./l3 + Jemenyala 8051

800 nn./13

Ftest . x x x s . .
A1 C.V. (%) 7.7 5.8 7.7 8.7 5.4 15.3 15.2

Yaaaenmiunieenysneiuluaoduif i uilnnukansa i un 9@ fnseauauetu 95 % 1ae3S DMRT
ns = WITAMULANANN AT

o =

* R = UaAANNNUNIEDRATISEAUAIIUIDIU 95 WaY 99 % ANNEIRU
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A15197 3 UWITRRAY UnTnFan LLazﬂ'm'%ﬂbﬁﬂuam}haﬂLLfﬁumﬁuﬁU@JﬂiuLLUmmamﬁmmauﬁu A.N1ADINDU
911199 2.UMAITAN YITENINUFDUNNTIAN-NGYAIAN W.A. 2559

N35UTT MUY dmifnsiasn A1
W/ (nn./3) usng
(°brix)
WA YWIALAY  VUIANANN WA EReLY
Tngiirey \an
Tuflddy (Aruaw) 8.4 228 (12.2)  514°(37.6) 625 (45.8) 1,367 18.97°
Joiadlgns 15-15-15 10.0° 165 (12.3)% 284 (21.2) 585" (43.7) 305" (22.8)  1,339° 1916

8n31 50 nn./ls
Jovdingesnsesiamu - 17.2°
8m51 2,000 nn./1s
Jeduvsdnnnngs 9.7°
8m31 400 nn./ls

Jonanyala a5 11.8"
1,600 nn./1s

Joiailgns 15-15-15 11.3%
8n31 25 nn/ls +
Jovdingnsnsesamu

8951 1,000 nn./1s

Joiailgns 15-15-15 14.6®
8n31 25 nn/ls +
Jeduvsdnnnngs

8m31 200 nn./ls

Joiadlgns 15-15-15 10.6™
8n31 25 nn/ls +

Joaanyala 9051 800

nn./ls

409 (14.2) 383 (13.3)  950™(33.0) 1,138 (39.5)  2,880° 19.83°

452 (19.5) 466 (20.1)  1,085° (46.8) 315 (13.6) 2,317 19.83°

203 (11.4) 501 (28.2) 796™° (44.8) 277°(15.6) 1,776 19.85°

167 (9.9) 276 (16.3) 658 (38.9) 5907 (34.9) 1,691  20.07°

333 (12.7) 488(18.6) 1,021%(38.9)  782*(34.9)  2,624°° 19.91°

215 (14.0) 379 (27.4) 521°(33.9) 421% (27.4) 1,536 19.92°

F-test *x ns ns * *x *x **

A C.V. (%) 229 34.7 29.9 19.1 279 25.0 1.1
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