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UNANED

miﬁﬂmﬁﬁifmqmzmﬁLﬁaﬁﬂHWisﬁummLsij’wﬁ'usum%aﬁﬂl,l,a%ﬂ (Humic acid, HBC) saufiuLduaLe
(1-Naphthalene acetic acid, NAA) Tugnueadingn (Cutting-ball) sisnistminlifinsnuazévesndgnues
gondulyIniug LP1 Agnmamzdsaiode hmsnauumvaaeasuuladbsiluguanysal (Factorial in
Completely Randomized Design, CRD) & 2 Uady fio muiuduasans HCB (0.20 0.60 waz 1.80 un./a.)
Sufunnuiiiduresans NAA (0.25 0.50 wag 1.00 1a./a.) iwWSsulitsuruiilsifinans HBC way NAA (penunA;
control) Tnedifavin 10 N353 9 a¢ 15 61 ndsmnmzdedld 4 §Unvk wuheondutsseiug LP1 lugn
Untriliiin HBC waz NAA fiseuanadudu 0.60 un/a. war 1.00 un./a. SniliAnsnldd finsasyuay
fiavesson lasnsdunaoniiuilusazdiaudevedy warlimunsudeurodogaunislusswing
fmzdvadedo vonanimui mﬂ{ﬂmﬁﬂqﬂuaafjﬂsz?ﬂw?jgumauLamﬁ’umiﬁfj’nﬁmmﬁmmuaxéﬁUaaﬂ
Ugnuestandutysn aunsaanszeznalutunsuvesmamzisaiedeld 30 Yu

Addey: Sllaueda Wuele gnuealindy dulzsn

Abstract

This study aimed to examine the effects of the concentration levels of humic acid (HBC) in
combination with NAA (1-Naphthalene acetic acid) in cutting-ball, where plantlet shoot from tissue
culture was plugged in and transferred to soil, on rooting and transfer of pineapple var. LP1 shoot.
Experiment design use was factorial in completely randomized design (CRD) with 2 factors including
the concentrations of HBC (0.20, 0.60 and 1.80 ml/l) in combination with the concentration of NAA
(0.25, 0.50 and 1.00 mg/l) and the treated test were compared with the control (without HBC and
NAA). Ten treatments, 15 replications per treatment, were carried on in the experiment. After four
weeks of culture, the results showed that the pineapple var. LP1 shoot from tissue culture plugged
in the cutting-ball with 0.60 mg/l HBC and 1.00 mg/l NAA contributed the best transferred growth and
development (leaf area and SPAD index) with no microbial contamination. Moreover, the consequence
cutting-ball technique into the method of the root initiation and transfer stage could reduce the

procedure time of tissue culture propagation by 30 days.

Keywords: Humic acid, NAA, Cutting-ball, Pineapple
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dutzsn (Ananas comosus (L.) Merr.) #ug LP 1 (euwaned LP1) iJududesaiuganuauseninaiug
Qi (ugiie) Auitugtande (ususd) wandusuilldanmamsndn Wusiidnvamdu o Tufinunaldnn
HATWIAUIUNGNY SEANITUY YioN 0598 WeRulalasUSuMlaRtuanIniIndon MULAY @1u1sarRanUen
galdl wazmavauewianIsldnuuiasinseenaentad (nNsuivNsinuas, 2563) Jagtulainisveneiugine
wadanameidsaiedefierndasundnduinumn fxureumanzidsadodefetnihliinsnues
porlupnaeABsiy Fesdimaiusgemnsuaransenuaumsniauiule (Plant Growth Regulators; PGR)
Tlssundnfiauysel udhisinséreoondgn (eAvd a3, 2561) Tnglstinistinsmdafia (Humi acid; HBC)
\Wuansusznouiiinnsdesameuaziudouguresmnits snndmiuasdnnalneqdunidlufu (Trevisan et al,

o

2010) funumddnegebinsduaiumaaiyiuluasinunvesiiy fdnlsenouvessinemsvdniiddty
g lulnsiau weanoda uazdaues uazdosnslluusinannnieiunandalunisinems (Nunes et al, 2019)
Hsnsaures Syvnsal 1e3lisena uavame (2555) WUl MSzAALElaNEULeNT Y Murashige
and Skoog mediumue (MS) Wfisdadia 25 un./a. aunsadnihliaiguesiuuazsniifian uenandiinisld
asidulele (1-Naphthalene acetic acid, NAA) uamsmuaunsaigdulnfividiauuasdniliaasn
Voeity (Ygydu Avdansal, 2547) Inglusieauveslezin Wi iaue (2550) wud1 NMsinsInansanmulad
Tuomsgns MS 7iiu NAA 2.00 un /a. uenaniidsdsenuddefifnuiinsdniliinmnneuensinues
Fudnarsseaildnismizidsniede vieluanmilivasnidedeninieificenin anueadnd
(Cutting-ball) Fefmdnmsiuieafunisvidaiion (artificial seeds) (9138 uimdu uazafud a3,
2561) FaturnAdeiFdingUszasdiflovnanududuiivnganves HBC sauifu NAA Tugnueatinduflenis
ImitlfAnmnuasnstiooenignueseendulzaniug LP1 fldinnamzndsaiode

Jaa aunsalkazIsalung

T 9

= v 5o & A A
miLm&m&Jamwuﬁanﬂzim LP1 20nN15LNISAENLUBLED

ﬁw%ud’mﬂm&Jaammﬂwﬂaﬁuaqﬁuﬂsmm&lﬁuﬁ: LP1 uaneiusilimzidouiuglasantuide-
weluladinuns iningdomaluladsousnadiuu sunedles Smindiung vinmsrenshileuasinzides
L‘TjaL?jaéumaLﬁmi”m’;uuummigjm MS(1962) 7iiat BA 2 un./a. Wluszeringn 4 dai ndsaniuneuinns
maaqﬁﬂﬂéj’]aL?T&Jquumwﬁqm MS(1962) Alaifiansmuaunisaiapiln szezian 4 dUam
masBsugnueatingrifiars HBC sauffy NAA

N3 sodium alginate 3% uazidisans HBC (0.20 0.60 ua 1.80 wa./a.) TIuiu NAA (0.25
0.50 way 1.00 1n./a.) UsuAn pH vesansuszneuiiléidu 5.7 udnhlunenasluansazarsunadounaslsd
(CaC) (0.1 N) ansUsznauaztugtidunsanauniegnuea sefisliszana 5-7 $2lus iileliignueauded uda
ihlgnueatiléivhnsilsndesmendetenuduletheiigungd 121 ssmivaifoa waranudu 15 Yous
somsnamns Wuna 15 wid dsnduliiluiuliluanmoungiivies

mM3finwmarasans HBC sauiu NAA Tugnueatidsienisifiasinuasnistheaanignuadsendulzsaiiug LP 1

yhmsveaesans HBC iy NAA fiflsefuanududuunnsrsiulugnueatinduuSeuiiouiudls]
Wansiiaaes (yneraunw) (5Un il 1) Tenaunumsnaasauuutladesiuguanysal (factorial in completely
randomized design, CRD) Sruawstave 10 N353 98z 10 1 (4 98zl #w) Tnethdudiugesvesduizsn
us LP1 fildannisimeidisadede vun 1.5 ou. S5 wauludszanm 34 Tu (qUandl 19) thdulausn

o1sdsinaluladuazudanssuinuas
[ ] Un 1a0un 1 (UNSHAU - DOUNYU 2566)
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Unlugnuealnt LLé”Jﬁu'uﬁﬂUUQﬂiummLWW%ﬂé’ﬂﬁﬁﬁmaaLﬂui’aQﬂqﬂ aadanidldlundesnaadinla
YUIA 18.5x16.0x15.8 @l. Méjﬁf\]’]ﬂﬁ?uﬁ’lvl,ﬂm’]%Lgﬁlﬂuﬁaﬁﬁqmﬂﬁﬁ 25+2-3 peAwaldea wazlilas 40 lalas
Tuasemaunsieundt Wunan 16 Falusdetu nsinzdsadune 4 dat wé’nﬁ]’lﬂﬂy'uv‘hﬂ'ﬁﬁuﬁﬂ%auua
15 Sovazvesmaifinsin Suausnsiesen (s1ndesen) ermeasn @) ity (as.au.) §aeTusunsy Image)
Astiaudeinedly (SPAD index) $aetA3oe SPAD-502Plus, Minolta LLazé’qmmmiﬂmﬁauqéuw%‘éﬁakﬂ
KaINITIATIENANUWUTUTIUNGEDH (ANOVA) LLaSL‘U%EJ‘ULﬁEJ‘Uﬂ’J’llILLG]ﬂGi’lW@W]I’ILQgEJIﬂEJTﬁ‘ LSD (Least
Significant Difference) sensllusunsu Minitab Ju 20

NAA (mg/T)
025 0.50 1.00

0.20

HBC
(b 0.60

1.80 control

(n) (¥)

sUn i 1 dnwazanueatind (cutting-ball) 71 HBC uag NAA seduasdudusing 9 lisuiieuiunliiu
(wanuAY; control) () Fudugandulzsaiug LP1 Nldlumsfnw (v) (Wau = 1 @u.)

WaLazaAUTIgNanIINAaDY

nmsmaaes wuh lugnnssdslinumsuutioureadiogdurisiviliAnlsasesendudzsaiinns
nzUgn wagildesazuesnsiinsniliunnsinefiunisadin feneglutisdosay 91.67+8.33 - 100£0.00 snLiu
TunsssisTignueatindufsans HBC 0.20 ua./a $aU NAA 1.00 1n./a. uaznssuisiifians HBC 0.60 ua./a.
U NAA 0.25 1 /a. AflSesazesnisiiasintiosiian Ae feuay 58.30+14.90 uag 75.00+13.10 muge
dmsuduunndedudiuseslunnnsaiBldanuuanietuneadn Taefsnuausneglutag 1712028 -
2.58+0.28 Tinsipdudru Seegnalsamerntudinudanuunndieiilunssudsiam 1.80 ua/a HBC Tauy
1.00 1n./a.NAA fimnuenisinannitan fe 1.66+0.22 wa. drunssaisduliunnsineiu aglutas 0.89+0.23-
1.56+0.35 . oL unssaiB i 0.20 wa./a HBC 33U 0.25 1n/a.NAA fiansemisintiesiian fie 0.72+0.12 %
(m51971 1) Fatianuarvesnidvnmiloutuluynnssuds (guamd 2n)

dmsuituiilunudn nesudsiuans HBC 0.60 ua/a. iy NAA 1.00 un/a. Siuifluiniiande
2.38+0.19 n3.o. Iinauliedfunssadsiiiuans HBC 0.20 wa./a. $9ufu NAA 0.50 1n./a. N553337AN
@13 HBC 1.80 31a./a. $2uAU NAA 1.00 un/a. wagnssisnliifuas (yamiunm) Ao 2.140.09, 2.10£0.17
uaz 2.05+0.12 f3.au. mudy drunssdsdulifianuunnsiety oglutie 1.42£0.09-1.80+0.14 A5,

(15797 1)
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A1579% 1.

anuarvetuduyenaeiiug LP1 NUntlugnueatndrfidin HBA way NAA AR sludusngg wea

nevgniuiinued WWuszesian ¢ v

HBC NAA FoUazUDINIT  MWIUTINAD  AIIUYIITIN fuily  selenuden
(wa./a.) wn./a.) AN Fudu (031.) (m3.93)  (SPAD index)
0.20 0.25 91.67+8.33"" 2.00+0.30™  1.15+0.18™° 1.46+0.08"  4.48+0.15
0.50 100.00+0.00°  2.33+0.33  0.72+0.12°  2.14+0.09"  8.64+0.58"
1.00 58.30+14.90° 1.71+0.28  0.89+0.23*  1.49+0.11°  8.24+0.51"
0.60 0.25 75.00+13.10* 2.11+0.26  1.56+0.35" 1.77+0.14"  7.80+0.60"
0.50 100.00+0.00° 2.58+0.28  1.49+0.19®° 1.72+0.10°"  9.13+0.28"
1.00 100.00+0.00° 2.33+0.31  1.51+0.21"°  2.38+0.19°  9.04+0.39°
1.80 0.25 100.00+0.00°  2.50+0.33  1.24+0.19"™  1.42+0.09f  4.67+0.21°
0.50 91.67+8.33°  2.18+0.18  1.21+0.14™ 1.80+0.14°* 3.95+0.33“
1.00 100.00+0.00°  2.33+0.25  1.66+0.22" 2.10+0.17°*  7.65+0.45
Lsiidin (gapauAs; control)  100.00£0.00°  2.41x0.22  1.47+0.30"  2.05x0.12"  3.39+0.58"
HBC ns ns ns ns ns
NAA ns ns ns ns ns
HBCXNAA ns ns * * *

v o

Y aadenididnysmisuiululinasudliianuuandeaiunisadfnsesuainudisiuiosas 95 (P<0.05), *= fANULANAIY

funadanszauamu@etuiesas 95 (significant at <0.05) , ns = liflauuanane (not significant), A@ALEAILAAIA
IARDUYBIANLRAY (T1UU=10)

venanimaruBeivesly (SPAD Index) vesnssaiafiiiuans HRC 0.20 ya/a. $aufu NAA 0.50 1n./a.
w30 NAA 1.00 un./a. linawuieafunssuds7iiuans HBC 0.60 1a./a 33uiu NAA 0.50 un./a. WSaNAA 1.00
un/a. fie 8.66+0.58, 8.24+0.51, 9.13+0.28 way 9.04+0.39 muasu uanssuiasuluiinuunnenei ot
Tuv23 3.39-7.80 (11579 1) é’ﬂwmzﬁum%udauaamé’uﬂzwﬁﬁﬂ13Lﬂ§fgLLazﬂ’wuﬂunﬂﬂﬁﬁ%‘ (gﬂm‘wﬁ 2%)

o1sdsinaluladuazudanssuinuas
[ ] Un 1a0un 1 (UNSHAU - DOUNYU 2566)
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0.25 0.50 1.00

0.20

Humic acid
(HBC; m1n) %90
1.80
control

sUAWP 2 dnwaizsinvasdulesaaneiug LP1 Tlnd lugnueatniniiiin HBC 0.60 wa./a uaz NAA 1.00
un/a. (N mM3Tguazinuveudubendulzsavamnnssuisninilugnuealnd iy
HBC wag NAA Anududumneg Wevihnisidests 4 &avi (@) (Wau = 1 )

NNANITNABDI WU mﬂfﬁqmJaa{]ﬂﬂhﬁﬁizéﬁ’ummL%m%'uﬁumﬂshwaami HBC 52317U NAA @1311980
Fnihdudusendulzsaliinsnld Tnswlayimuvessnuazeenld Inedunsldnansenwanituilusey
satinudeivedly Tae HBC waz NAA Faimnuduiusiuuastioduasumsasyuasimunvessn nei
\ilosa1nans HBC fgniantAvielunisgadusineims wisghdlsiny anuannsavesans HBC Tumsgady
Seourassmasldnnydetiostuagiussduarudiuduaadae (Varanini and Pinton, 2001; Trevisan et al.,
2010) wenaniiszsumudduTisuyTesEs HBC uwansinsnevauswesiivesvsnaluBsuinsonis
\WSyiulavesiiviindrefuansauaunisia3aduln (Chen and Aviad, 1990) AluiaRuUszanSnmua NAA
Afuanslunguoondu (Auxin) Hrenseulunisdniilianesn luduvesnsifesnuusiifinsudawad way
YerevLad (Fukaki, 2009) agnslsfinufausilunssaABilifinsifinans HBC wag NAA (yaAauAL; control)
mmmsﬁ’ﬂﬁﬂﬁlﬁmwﬂlﬁﬁu’aﬁaw;ﬁuagﬁUﬂamauU‘,ia}uaﬁudauﬁ% AN YUY VOUATYNADAIUNITHAIL
10380 Ao

uaﬂmﬂﬁmﬂmamiﬁﬂméz’fﬂé’mumiﬁwLwﬂﬁﬂgmJaaf]ﬂsz’j’mﬂé’flu%gumaumi%ﬂﬁﬂﬁﬁmﬂﬂmauaﬂ
ﬁmwaLﬁaL?jaLLaxmiéﬁaaaﬂUqﬂIuﬂizmuﬂmwm?ﬁumLﬁaﬁaﬁm NUI1 @101509anT283aIUN1T
wneidsniodeldiune 30 Ju nnisnsundnuiiiaestuneudedddszerine 60 u wenaniBanssenam
fianunsnuforluanmitlitonaendogdunidlétnge (suamil 3) uagléfundniauysaindoudgnasly
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[ Effect of humic acid and NAA concentrations in cutting-ball on root induction and transferring...

Fasdulsyleviagnadslunisanseesnaiuasiunaureinsiniziaesiodaivwazidunsanaldanenianis
LNEATDNAIE

Stages of propagation by tissue culture

Root formation stage Transferring stage
(about 30 days) (about 30 days)

Conventional

technical & Q]

Initiation stage
. Multiplication stage g

Use of the cutting-ball \
as a new technique .

Rooting and Transferring stage
(about 30 days)

Plantlets
Mother plants

sUn il 3 lpezunsuwansnislignueatndidumedelnilunsinilifasnuasnisasdunouveanis
winzdsalletgaliionsvenenug

dyuna

wansAnwassinui gnueatindiifiszdumiududuresans HBC 0.60 ua/a. 32U NAA 1.0 un./a,
anunsadniliAnsnvessendulzaaius LP 1 Aldnnnamzidede Tnefidnvaemeeniidunsldan
fuluasduiimudoivedu venanidmuinislinaiagnueatindy (cutting-ball) a1snsnsruduney
vosdmitliAnsnuagdreeendgneglunssuiutumeudedtuld dwmarilisandunounarszernains
wnzdsaiedelitosas

a a
NARNTINUTZNA

nufeiilasvatvayuainausineimanswasmalulagnisinuns wazanduidewmaluladinuns
WMIngaumAlulags YRR LU

1aNa1581984

naAmINITNEs. (2563). niidosusesiusfiatunzifou. viawy, ngamme.

@38 winedun uazediv1d T3, (2561). navessvazawargamalinisfiuinwignuealndidenisaiey
vestudumesennrauldnmamzdaiede. wi 473-478. useginsnsuszaivine
Avauuyiamd psan 17 (u. 473-478). sewhafufl 19-21 naeRmeu 2561 Tsausudedval unswid
Leud Aounudy WuwesiFedul

a 4

391508, (2547). waluladiasdunisuingdesilaidafiv. MA1T33INg AMEINYIFENS UrnInenae

L2

o2
[a)))
=
D

YDULAY, VOUBNU.
Yo 1wieyTmuz. (2550). wavaslelnlatiuuareonudonisiasguarimuiveiniswiziasailododulysn.

o1sdsinaluladuazudanssuinuas
[ ] Un 1a0un 1 (UNSHAU - DOUNYU 2566)




navasanadududafiawadasiuiuidueelugnueatniidenistniniifasnuazéreasnyan...

MsanTITeuasinu Hlaseansallunszususydiud awinenmansuamalulad. 11(3): 65-73.

Syvnsal 19l335eMa, nau1a ougITIU wastiviasn @ssudl. (2555). Msvedeunsadaanfissiuaudty
fneq Tunsunuiiersaandenisasyivlinuasmsimuivesudausdowzlnonsmisdes
debeisedusgemsin. lungsunsussauimmsdadainyssdumduas i asi 2
(1.793-806) SEwineTudt 10-11 NOYAIAN 2555 fl UNINeaedAauns, NTUANN.

afwA N3, (2561). ﬂmwwmﬁy&mLﬁa@jaﬁuﬂswLﬁamiﬁumaﬁ’uﬁ:, lusreaulnsanseysniugnssuiivey
IT9uNIANsE T3 Usednd 2561 (u. 74) . uwiinendomeluladsvuspadiuwn, Wen.

Chen, Y., & Aviad, T.. (1990). “Effects of humic substances on plant growth”. In MacCarthy, P., Clapp,
C.E., Malcom, R.L., Bloom, P.R. (Eds.). Humic Substances in Soils and Crop Science: Selected
Readings. 161-186. Soil Science Society of America, Madison.

Fukaki, H. & Tasaka, M. (2009). Hormone interactions during lateral root formation. Plant Mol. Biol. 69,
437-449.

Murashige, T. & Skoog, F. (1962). A revised medium for rapid growth and bioassays with tobacco tissue
cultures, Physiol. Plant. 15: 473-497.

Nunes, R.O., Domiciano, G.A.,, Alves, W.S., Melo, A.C.A.,, Nogueira, F.C.S., Canellas, L.P., Olivares, F.L,,
Zingali, R.B. & Soares, M.R. (2019). Evaluation of the effects of humic acids on maize root
architecture by label-free proteomics analysis. Scientific reports. 9:12019. 1-11.

Trevisan, S., Francioso, O., Quaggiotti, S. & Nard, S. (2010). Humic substances biological activity at the
plant-soil interface. Plant Signaling&Behavior, 5:6. 635-643.

Varanini, Z. & Pinton, R. (2001). Direct versus indirect effects of soil humic substances on plant growth
and nutrition. In: Pinton, R., Varanini, Z. Nannipieri, P. (Eds.), The Rizosphere, Marcel Dekker,
Basel. 141-158.

Journal of Technology and Agricultural Innovation
Vol. 1 No. 1 (January - June 2023)




NAYRIAIsUBUlnBaNlYARBNITRSYLATWAIUIVDILLBLED

aulgaunsmes Mwnziaeslussuululasuaninaiaudingd

Tuannwuasaiaie
Effect of CO, on growth and development of Anubias
barteri var. Barteri in the temporary immersion bioreactor

in vitro tissue culture

9AYIR IAUT™ WVinY WnsIsTe’ ASnTal anSuns uwasilesiun Iny3’

9

Aphichat Chidburee' Pitak Puttawarachai' Siripun Sarin“and Piengpim Chidburee’

! aoduidemaluladinuas unniverdemalulagsvuanadiuun 49uinauis 52000

2 71A3Y198TINY A UTANINeT ANEINEIAERsNMTIImME unIngdeusms Jminfivaglan 65000

> medendnemans auzineimansiazivalulagnsinuns wningdemalulagsivusradiuunaiung 3andn
#1119 52000

' Agricultural Technology Research Institute, Rajamangala University of Technology Lanna, Lampang,
Rajamangala University of Technology Lanna. Lampang, 52000, Thailand

? Department of Microbiology and Parasitology, Faculty of Medical Science, Nuresuan University, Phisanulok
province 65000, Thailand

’ Department of Science, Faculty of Science and Agricultural Technology, Rajamangala University of
Technology Lanna Lampang, Lampang 52000, Thailand

* Corresponding author e-mail: chidburee@rmutl.ac.th, Tel: 086-183-7244

Received: October 11, 2022
Revised: December 4, 2022
Accepted: January 17, 2023

. DOI: https://doi.org/10.55164/jtai.v1i1.157




navasp1suaulaeanlunsanissyuasiauIvesliadsayleauisives Mwizdesluszud..

UNANED
nsfnifngUirasdiiofinumaninuasianivenieidesyduausines (Anubias barteri var.
Barteri) fvmawnzdsdululetuenmesaudansiifiniafumivoulaoenlsdiuiouifiouiuniamsdes
vueMIALdagns MS wazluemsmadgns MS vuAseawe TagnaununisaasaLuuguanysal
(completely randomized design, CRD) 91u2u 3 N33375 ) 8y 4 g Husvezm 4 Eanvi nuh msanses
dodeaydvauimeslululotuonmesaudansnillienns 8 afwletu uaziimsiiufe co fimnudariu
500 Sy fisuseadeTudnsnniigaunnsseensdideddmaain (P<0.05) Ao 10.15+0.44 vansodudau
wardisruauly 5.35:0.33 lusetudu liflernsdmiwestudauiode waglinunmsudewvesdeqdunie

SlenFeuiiutumzdissuuesfaudualuevnama:

Ay luleSuemmesaudiasnuuuin CO, aylivaunsines

Abstract

The study aimed to investigate the growth and development of Anubias Barteri var. barteri
tissue culture in a temporary immersion bioreactor system (TIB) with carbon dioxide adding compared
with those produced through conventional semi-solid MS medium and in shaking liquid MS medium.
The experiment design used was a completely randomized design (CRD) with 3 treatments, and 4
replications per treatment were carried on in the experiment. After culturing for 4 weeks, the results
showed that the TIB fed with medium adding 500 ppm of CO, eight times a day significantly (P<0.05)
increased the shoot number about 10.15+0.44 per explant and the number of leaf 5.35+0.33 per
explant when compared with both the cultures grown on the semi-solid medium and in the liquid
medium placed on the shaker. There were also no vitrification of explant and microbial contamination

in the TIB system.

Keywords: TIB bioreactor add COZ, Anubias barteri var. Barteri
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UNANED

nsnuadsiiiinguszasdiiofnuinavesszduaududy BA (6-benzyladenine) waz NAA
(1-Naphthalene acetic acid) #onsasnuagiann msdniiliiesnuestudideBosummiuindos
aenifulaluanwdasaide 7 2 maveaes fail maveaesil 1 Anwseduaududuues BA (0.5, 1 uay
2 un/a) Twiu NAA (0.1, 0.3 wag 0.5 un/a) MNwsun1snaaeanuuiadesiluguanysel (Factorial in
Completely Randomize Design; CRD) dwsunmaaesi 2 Anwarudiuduves NAA (0.1, 0.3 ag 0.5 un./a.)
fidslugnueatindt (cutting-ball) iWisuiieutuliduaslugnueating) wasmzdissuuemsiudegns Ms
TNUHUNMARDILUFNANYTE] s mssRsalunm 4 dUani nsveaesd 1 wuh anisudeu
Fogauvidluynnsadsilifiauuansiaty (Gevas 10) duenmsiaudagns MS ifu BA anududu 0.50
wag 1.00 1n./a. TaufU NAA Aradudu 0.10 un/a. Srasenswlguazianidutounaadaldd Ghwinan
uazuIvesLARdE) uATlAEIULDMIgRs MS Tlsiifin BA uas NAA (gaeuam) fnnigevedonuaznIue?
sinftunniian (1.4920.21 wag 7.471.75 g, anuddu) SudulamssenaunsadmitliAnsnldlugnuea
Hndniilaiviin uaziiin NAA laifiaauansnsfuiideduanimuuewnsfaudegns MS oniuanuenisn (o)
unfignuletudrutmesendssuuensfaudeges M Ao 8.4741.46 @

Adndny: Suma gnuealint anmuaeniae

Abstract

This study aimed to determine the effect of BA (6-benzyl adenine) and NAA (1-Naphthalene
acetic) concentrations on growth and development and root induction of tissue sweet potato cultivars
“Luang Sai Nam-Phuong Indo” in vitro. Two experiments; 1% experiment studied on concentrations of
BA (0.5, 1 and 2 mg/\) in combination with NAA (0.1, 0.3, and 0.5 mg/l) used factorial in completely
randomized design (CRD) 10 treatment, ten repetitions. 2" Experiment studied on NAA concentrations
(0.1, 0.3 and 0.5 mg/l) added to the cutting-balls compared to not NAA in the cutting-balls and cultured
on a semi-solid MS medium, planned complete randomized design (CRD), five treatments with ten
replications. After 4 weeks, the result showed that, in experiment 1, the contamination of all treatments
was no different (about 10%). In the medium, add 0.50 and 1.00 mg/l BA combination with 0.10 mg/l
NAA (fresh and dry weight of callus) height growth and development of callus, but control medium
gave the greatest root length (1.49£0.21 and 7.47£1.75 cm, respectively). The root induction of the
shoot tip was not and added with NAA in the cutting-ball was no different with culture on semi-soil
MS medium. Except for root length (cm), it was the greatest when the shoot tip cultured on semi-soil
MS medium was 8.47%1.46 cm.

Keywords: sweet potato, cutting-ball, /In vitro
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Suneing veaesaiiiuuszlov uarlnumadoyiuanivdsulsoglusedum mnududusinemsluly
frudiduveslulasaueglussiumninduasgiu vieavle3a warTnuna@enoglussAuasnnsgiu 1wy
N15MARBILUY Randomized Complete Block Design 3 ns3uis 8 41 Uszneudae 1) launuis
nwnsng 2) Tddemumuugdinsivnisinees 3) Tddemuiiaszituuagluii nan1smaaes wuil N3
Tadanunssudseingg lvinlinandaugnduansneiu winisladenuduedinsaivnisinen i luuli
nanAnndssosunniian nelinandniods 46 nasodu Audinusznevvema Tiud dmidnuastauden
ihnidnaatenivden dwdnivden dmdnnzan dhwiinide wasimdni nsldtemunssaisenag lavinli
dulsznouvomaianestu winslademuaieszinuuarlufiwiliidinaeuasdmlsenousug ves
NALINTIaN Ao 3,308.8 3,178.3 485.3 487.0 904.3 Wag 1,803.5 nFuAmIAU

AdnARy: wznd Jo NFIATIERAY N1TIATILINY

Abstract

Fertilizer use efficiency for Thai tall coconut production must know the level of plant nutrients
in the soil and plants. Therefor, the study was to determine the effect of fertilization based on soil
and plant analysis suitable nutrient management of Thai tall coconut production. The experiment
was conducted at the Chumphon Horticultural Research Center, Chumphon province during October
2021-September 2022 period. The result indicated that the amount of nutrients in the soil contains
organic matter, available phosphorus and exchangeable potassium were low. The nutrient concentrations
in plant leaves had nitrogen concentrations below the standard values, while phosphorus and potassium
concentrations were within the standard values. The experimental design was a randomized complete
block design with eight replications. Treatments were three fertilizer management practices : 1) farmer
practice’s fertilization 2) fertilizing according to the recommendations of Department of Agriculture 3)
fertilizer application rate base on soil and leaf analysis. The result indicated that coconut yields were
not significantly different between treatment but fertilizing according to the recommendations of
Department of Agriculture would give the most average yields per tree about 46 fruits per tree. Yield
components including total fruit weight fruit Weight peel weight shell weight meat weight and water
weight were not significantly different between treatment However, fertilizer application rate base on
soil and leaf analysis caused weight of coconut fruit and other components had the highest weight
about 3,308.8 3,178.3 485.3 487.0 904.3 and 1,803.5 gram respectively.

Keywords: Coconut, Fertilizer, Soil analysis, Plant analysis
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UNANED

msduasunIswIyiulavessiunauzndnlussevayua sxtglinundrdinnuuduse wigivlalan
warliinanangaioly mavaaesiiiiingusrasdifiofnwnavesionon Jefiunean wazdeFnwluaosls
Aon1ssyivlavesdundiuzninluszesoyuia dndunimeass o gudideuasiauniudaiudiy
9193511 MaukuMIMARBIUULEeNduANYIal $1uu 4 91 Uszneudne 7 nsaus L 1) nssisaauey
2) Jemandnsn 120 n3w/eu 3) Jomendnst 170 niu/su 4) Jediurleamingnst 3 ndu/eu 5) Jeliuneaina
8031 6 nTu/9u 6) Yenmlumesliwdng 5 nu/su uag 7) Jethnmiluaeslssdns 10 n3u/fu wan1snaaes
wud Avdniseenuaziesidudnisseonvesiundiuzniin daldunndsiunieadd uwinislddedanim
lurslsmdnm 10 n3u/du dewalidundueninileny 20 dUami Smnugeiunarswaulugedian uenani
wuhweiduinmadhegerdelunnueninuesdeneivagasluneslseniidgeiian deldleTanmlumeslsen
gm31 10 n3u/su lnefiawindu 15.45 wWesidud

Adfey: dunauensn Joren Jediuneauin e1sdanansluaaslse

Abstract

Promoting the growth of coconut seedlings in the nursery stage will help the seedlings to be
strong, resulting in high growth and yield of coconuts. This study aimed to investigate the effects of
manure, rock phosphate fertilizer and mycorrhiza biofertilizer on growth of coconut seedling in period
nursery. The experiment was conducted at Suratthani Seed Research and Development Center. The
randomized complete block design with four replications was used. Treatments was seven fertilizer
types including 1) control, 2) Manure 120 ¢/plant, 3) Manure 170 g/plant, 4) Rock phosphate fertilizer
3 g/plant, 5) Rock phosphate fertilizer 6 g/plant, 6) Arbuscular mycorrhiza 5 ¢/plant and 7) Arbuscular
mycorrhiza 320 kg/rai. The results showed that the germination index and germination percentage of
coconut seedlings were not significantly different among fertilizer types. However, it was found that
arbuscular mycorrhiza at the rate of 10 g/plant produced the highest of plant height and number of
leaves per plant of coconut seedling at 20 weeks of age. In addition, the coconut root infection
percentage of arbuscular mycorrhiza was the highest when applied with mycorrhiza biofertilizer at a

rate of 10 g/plant, which the value was 15.45 percentage.

Keywords: Coconut seedling, Manure, Rock phosphate, Arbuscular mycorrhiza
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Abstract

The study of mango breeding by hand pollination on fruit set. The objective of this study
were to study the fruiting rate of mangoes in each pair using assisted pollination and examine on
the growth characteristics of the hybrid mango population. It was found that average fruit set
percentage was 35.14, average drop percentage was 91.07 percent and breeding success was
8.93 percent. Therefore, there should be ongoing research to increase breeding efficiency in the
next year. In this research, there were 24 hybrid populations out of 5 hybrids: 1. Palmer x Mahachanok
for 10 hybrids 2. Keitt x Nam Dok Mai Sri Thong for 2 hybrids 3. Kent x Mahachanok for 5 hybrids
4. Kent x Nam Dok Mai Sri Thong for 5 hybrids and Yuwen x Nam Dok Mai Sri Thong for 3 hybrids.
Collect the first generation hybrid data in the 1st — 3rd year in terms of growth in height, canopy size
and diameter to be used as information for cultivar evaluation and selection of good hybrids in the

next year.

Keywords: mango, mango breeding, hybrid mango, hand pollination
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Table 1 Number of hybrids, fruit set percentage, drop percentage of hybrid mangoes by hand pollination.

number of hybrids number of hybrids fruit set percentage drop percentage

—
o

59.05 50
56.80 100
0.00 100
6.25 90
47.48 75
21.78 75
40.79 100
40.57 85
25.20 100
37.45 100

Palmer x Mahachanok

Palmer x Nam Dok Mai Sri Thong
Keitt x Mahachanok

Keitt x Nam Dok Mai Sri Thong
Kent x Mahachanok

Kent x Nam Dok Mai Sri Thong
Yuwen x Mahachanok

Yuwen x Nam Dok Mai Sri Thong
R2E2 X Mahachanok

R2E2 X Nam Dok Mai Sri Thong

O O W O U L1, O O
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Table 1 Number of hybrids, fruit set percentage, drop percentage of hybrid mangoes by hand pollination.

(continued)

number of hybrids number of hybrids fruit set percentage drop percentage
Jinhung X Mahachanok 0 23.64 100
Jinhung X Nam Dok Mai Sri Thong 0 20.04 100
Tommy Atkin X Mahachanok 0 54.56 100
Tommy Atkin X Nam Dok Mai Sri Thong 0 58.33 100
Aade 35.14 91.07

NIMAABNT 2 miﬂsmﬁuﬁuéu3aifmgnwawfi'qﬁ 1 Uixmﬂigﬂwau%’aﬁ 1 91nnsUTuUTaiugaeY
nsuanta (Hand pollination) ﬁﬂizaummé’wﬁﬂﬁﬂmu@jmam 5 Away 91U 24 gnua Ae 1. Palmer x
Mahachanok 3113w 10 gAnasl 2. Keitt x Nam Dok Mai Sri Thong §7Wau 1 gnuaa 3. Kent x Mahachanok
17U 5 gara 4. Kent x Nam Dok Mai Sri Thong 911w 5 gneea Lag Yuwen x Nam Dok Mai Sri Thong
Jau 3 waw danvedgeuiUSeuiisunmswsgdulaiuganaan Tnevhnmsiivdeya nswigulameinu

a9 Ao ANGIvRw AMUN TSI wastdurugudnansdau Ul 1 - 3 Teyadnnsned 2 - 4

Table 2. Plant Height of 24 hybrid mangoes crosses.

No. Hybrid Year 1 (cm.) Year 2 (cm.) Year 3 (cm.)
1 Palmer x Mahachanok 179 226 269
2 Palmer x Mahachanok 145 217 262
3 Palmer x Mahachanok 137 204 246
4 Palmer x Mahachanok 136 203 245
5  Palmer x Mahachanok 134 198 232
6  Palmer x Mahachanok 133 194 205
7 Palmer x Mahachanok 130 180 196
8  Palmer x Mahachanok 122 180 194
9  Palmer x Mahachanok 108 176 182
10 Palmer x Mahachanok 98 153 160
11 Keitt X Nam Dok Mai Sri Thong 125 190 215
12 Kent x Mahachanok 144 214 234
13 Kent x Mahachanok 110 208 224
14 Kent x Mahachanok 107 184 215
15  Kent x Mahachanok 105 167 196
16 Kent x Mahachanok 80 100 120
17 Kent X Nam Dok Mai Sri Thong 141 217 240
18  Kent X Nam Dok Mai Sri Thong 136 172 210
19 Kent X Nam Dok Mai Sri Thong 119 155 201
20  Kent X Nam Dok Mai Sri Thong 98 150 200
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Table 2. Plant Height of 24 hybrid mangoes crosses. (continued)

No. Hybrid Year 1 (cm.) Year 2 (cm.) Year 3 (cm.)

21 Kent X Nam Dok Mai Sri Thong 90 124 176

22 Yuwen x Nam Dok Mai Sri Thong 127 195 230

23 Yuwen x Nam Dok Mai Sri Thong 107 176 237

24 Yuwen x Nam Dok Mai Sri Thong 89 172 239

Average 120.83 181.46 209.92
Table 3. Canopy width of 24 hybrid mangoes crosses
Hybrid Year 1 (cm.) Year 2 (cm.) Year 2 (cm.)

Palmer x Mahachanok a4 60 87
Palmer x Mahachanok at 53 93
Palmer x Mahachanok 39 48 110
Palmer x Mahachanok 42 56 92
Palmer x Mahachanok 43 51 73
Palmer x Mahachanok a2 60 62
Palmer x Mahachanok 53 64 65
Palmer x Mahachanok 53 55 71
Palmer x Mahachanok 45 50 65
Palmer x Mahachanok 32 52 85
Keitt X Nam Dok Mai Sri Thong a2 68 80
Kent x Mahachanok 32 39 58
Kent x Mahachanok 39 81 84
Kent x Mahachanok 43 70 84
Kent x Mahachanok 50 56 66
Kent x Mahachanok 32 58 67
Kent X Nam Dok Mai Sri Thong 46 50 62
Kent X Nam Dok Mai Sri Thong 35 48 85
Kent X Nam Dok Mai Sri Thong 35 35 76
Kent X Nam Dok Mai Sri Thong 39 54 73
Kent X Nam Dok Mai Sri Thong 52 55 60
Yuwen x Nam Dok Mai Sri Thong 32 39 61
Yuwen x Nam Dok Mai Sri Thong a5 50 86
Yuwen x Nam Dok Mai Sri Thong 45 62 66
Average 41.96 54.13 74.88
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Table 4. Stem diameter of 24 hybrid mangoes crosses.

Hybrid Year 1 (cm.) Year 2 (cm.) Year 2 (cm.)
Palmer x Mahachanok 21 42 58
Palmer x Mahachanok 15 40 86
Palmer x Mahachanok 17 a4 80
Palmer x Mahachanok 16 35 72
Palmer x Mahachanok 17 41 65
Palmer x Mahachanok 15 34 84
Palmer x Mahachanok 13 32 62
Palmer x Mahachanok 11 25 62
Palmer x Mahachanok 16 24 68
Palmer x Mahachanok 11 41 45
Keitt X Nam Dok Mai Sri Thong 12 0 0
Kent x Mahachanok 12 29 78
Kent x Mahachanok 16 28 70
Kent x Mahachanok 13 39 78
Kent x Mahachanok 14 35 70
Kent x Mahachanok 11 26 66
Kent X Nam Dok Mai Sri Thong 11 27 61
Kent X Nam Dok Mai Sri Thong 14 35 90
Kent X Nam Dok Mai Sri Thong 15 36 60
Kent X Nam Dok Mai Sri Thong 13 33 55
Kent X Nam Dok Mai Sri Thong 15 35 56
Yowen x Nam Dok Mai Sri Thong 10 28 60
Yowen x Nam Dok Mai Sri Thong 13 36 66
Yowen x Nam Dok Mai Sri Thong 18 35 78
Average 14 33 68

n1TaAUTIENa

nsUTuUeiugmeIsn1stienaunas (Hand pollination) 31n51891U%8¢ Mukherjee etal. (1968)
TeuNluduAYTEnIe A 1921 - 1946 dnMswauRuiuzaeweIsnsdienaunas (Hand pollination)
Tnenisuauserniniugiilanuganueay Jaymddalunnauiuguesiie Aemsfianaaviios 1N suaunen
18,000 non aliualfios 106 wa usannsianenliisununensetelitiosas avlinsuauRnuniy
362 wa NNIsHAN 26,911 wWaslusanudiSawiiu 1.45 wWesud Anedeesiiudnisianawiatu
6.0 Wasiiud ?fhLLmﬂm"mf’fumiﬁﬂmﬂ’mJ%’Uﬂqqﬁuﬁ:mmqﬁaﬁ%mimsma:umaiﬁﬁﬁiamiamwamzju
ANHANYDIIRUTINWIL 7 Wug Aewug Tommy Atkins, Palmer, Keitt, Kent, Yuwen, R2E2 wa¢ Jin Huang
wotugs1uau 2 wug Tnsdmdenarniugnsiivanglunisdiesnuedive Aeviug Nam Dok Mai Sri Thong

wag Mahachanok wuniiwesdudanudusavindu 8.93 wWesdud wavAnaduasdudnisinnawindu
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35.14 Wesdud egnlsinudnianudidatuegiunmsdiiuvesionasuiiug Kulkami uwazamz (2002)

P
== '

FENUTITIANLENSDETEIN 0 f 122% (Wesdusveaudniudanes) Tustiuneuasuiiiug 91nnuide
asUlsniBmsusuusiusseBnstenasings (Hand pollination) fifedfeannsnvilsuusuusilsisdu
Fosaglusuieatu Weuaruiugisaesesgnuanansnssyiugld uwiteidofimaindfoduiugnuay
flasredusrouaunisuay Bnsilannsoatagamauldluuuisitadslifiemedensmneiug
mAdesananismsinifodeideaiouszansnmlunisuiuuseiug Ineliis Sharma and Singh (1970)
nswanasuuudinmua Hunddumedemanauiusiildsuamuiisunniuaansathanlfifediunaway
dramtugiuneuifosms funeiusiaruhiusgnieusoulufeuuamamnaslunsauuasualvg) maled
galtludasoauazusn@a uaz Pinto (1999) FBn1suamnasuuula nseenuuuaIAuawmIs dwiuudennis
wauiuguzaluFoumzdlndnseadeiivofidudnisdmdendifuudlduilfudnaindugsuazanunsa
wAnngugnuantiuld aildiuisuseTsifesunuilivhliamnsosdiutundldesenng dhante

Juislunsiinuszeinsgnuaslulsie q T
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