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Abstract

Oil palm seed dormancy breaking by commercial dry heat takes a long time for 60 days and consumes
a high electrical energy cost. Removal of the operculum of oil palm seeds resulted in high and fast seed
germination whereas it requires labor and high expertise. Hot water is a highly effective method of solving
physical seed dormancy, less labor and mass production. Therefore, the objective of this research was to break
seed dormancy by soaking in hot water for different times on germination and operculum structure of oil palm
seed, Variety SUP-PSU. An experiment was conducted using Completely Randomized Design. Seed viability with
0.075% tetrazolium at 40°C for 4 h, germination, mean germination time, abnormal seedlings, rotten seeds,
ungerminated seeds and the operculum structure were evaluated. The results found that hot water-treated
seeds gave statistically significant lower germination than commercial dry heat. Soaking in hot water for 3 min
gave seed viability of 92.00 seeds, germination of 61.50% and mean germination time of 38.93 days. Prolonged
hot water soaking time for 30-60 min decreased seed viability. In addition, soaked seeds in hot water for 3 min
were ruptured on operculum structure as well as commercial dry heat. Rupture, holes and torn fibers were
found after soaking in hot water for 60 min.
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Urdunsu (Elaeis suineensis Jacq.) ﬁé’fﬂam‘wlumﬂﬁﬁéﬂﬁuﬁa‘ﬁuﬁ'qaqmLﬁaLﬁauﬁUﬁmﬁwﬁwﬁ@Su
Imqmdwﬁamﬁmﬂizmm 11 w1 (Khor et al., 2021) LLaﬂ%’é’unﬂuﬂﬁmamﬁwﬁwfaﬁiaﬂ%’uﬁmdwﬁ%ﬁﬁmﬁmﬁu
(@Adefionssuunduingi wardtinddouasian uvivendoasaiuasuns, 2553) fﬂﬁumémﬁufmﬁuﬁéﬁzﬂu
guamnssuaumaUlnaLazuilng iauﬁawﬁamumLmuLLazqmaWﬂiiumLﬁ'aqﬁﬂﬁwmumm Tnoundwanurduniiy
ndnveslanagluedony Tuoenidedld Tl 2563 Ustinadulaii@ouazuniaiBeiiiiuiiugn 15.00 way 5.23 §1uennnd
AUAIAU ﬂixmﬂblw&lﬁﬁuﬁﬂqﬂ 940,311 18nA1S (Food and Agriculture Organization of the United Nations, 2023)
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2. N1SVATIUAMUNININAAYIUG

2.1 arwidiauazanuudussvoandanug uondusousenainuieiug fenisnasmenzanidutingu
Tnuseslailvinsgnunseifieusdmiunissen (sermination pores) 3113AUgaU (embryo) F1UIU 25 Fil ULNTEATHNIY
Fu 3 uiuuazdaTusensEATEIETY 3 Uy Tuauwiilndvuaduriuaudnats 90 fadiuns ’anﬁqquﬁ 30
ssmadoa e 16 Falus iieusuanimduseu s1uau 4 9 Souduseudemsazaennsladen anududu
0.075% U3u195 10 diadang ’nﬂuamwﬁmﬁqquﬁ 40 sarngadoa Wunan 4 $alus §redusoudaen uay
ﬂﬁzLﬁumamsgaum&J‘lﬁﬂé’mqawsmﬁamaﬁammﬁwmeﬁé’fauﬁmﬁfé’fuéau 2 dau s Tigelo Fadmidofeusion
Cotyledonary petiole wag Haustorium (Figure 1A) Adud wazanuadanevesdsenisussdiufidaulasein
Maquine wazAfiy (2014) uay Bonetti wazAny (2016) Fautsanuiidinuazseiuanuudsusweandaiug 4 sz
il

seul 1 wdaiusiFinuasdaruudousegs Heuiiam Tigelo ua Haustorium Andunsieduyashiane

(Figure 1B)
seRuil 2 waaugidiauazianuudausaiunans Tnsusm Tigelo Andunivsodvumatiane uaz
Haustorium ﬁﬁmmﬁa@ﬁumﬁaﬁwwmﬂmh 75% (Figure 1C)
seduil 3 Lmamwuﬁmama frnuudaussin Tasusna Tigelo AnfunsFodusmasiaue wag Haustorium 3
mmmmwsaaww 50-75% (Figure 1D)
. P

sedufl 4 winme laeusion Tigelo mmaummaawmamaua ez Haustorium uummmmmmmaaww
1N 50% (Figure 1E) #3au3iia Tigelo fiusnadidenlifing ( (Figure 1F)
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Figure 1 Assessment of viability ang vigor classes with tetrazolium test of oil palm seed: embryo structure (A)
viable seed with high (B) medium (C) and low vigor (D) and dead seed (E-F)

2.2 Anusenuazaaedslunisen
thuidaugfinienainds 1 dwau 50 wha/gn ussglugawatainuuin 8x12 s fauangaliuiu
shedenvhalagliionnimegaelugs asatudunusundundifinnmenduvessinuazsenseusiuiu 8 faduns
(85151, 2559) Usviiiuainuganyn 7 71U UATU 119 Tunaaniy ﬁm%"uﬂﬁﬂizﬁuﬂ’nmaﬂé”mﬁﬁau wagyn 7 U U
ATU 49 TUMdwmIE (WA, 2563) dMTUNISNTZAUALIBNAIBTTNIINTAT AUIaUDSIEURAINDNLALLIRN
1wAglun1s9n (mean germination time: MGT) Tag38u83¥aan (2550) 91ngns
MGT = 2Dn
>n
de D fe engiuiingantiu uaz n Ae drnusundrunAnisenluiuingaaiiy
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d09n31m B¥o THERMO FISHER SCIENTIFIC §u QUANTA 400
N1TAATILAADA
2MIUHUNITNARDILUUF HANY 58] (Completely Randomized Design: CRD) $112u 4 91 31AS12A21Y
WUsUTIUMeadn wasilSoudlsunnuuandnsvesaiadelneds Duncan’s Multiple Rang Test (DMRT) fisssutiudday
0<0.05 Tl (Ju3ums, 2555) delusunsa R version 4.2.2 (R-Core Team, 2021)
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81 (Table 1) Inewdiniusilaiugiuniou (0 uri) danuddingsgn 97.00% uag 87.00% vouuaanuiiaundnaglu

sefumILusIgs sesaunAenIsutuIL 3 uift TnoidmiusiTin 92.00% uay 77.00% vesudniiugiamndneglu
FEAUAINLTI4TIZ Turaugfiszoznalunisudifiudy deud 5-60 wit dswalviudanis 24.00-100% denndasiy
n5AnwD3 Neto wazany (2014) Fawuinsudiudniug macaw palm luthilgamafi 57.6-98.0 ssmeaibea 1y
e 2 nidt Virladatugane 5.00% dunsutiiigumgll 56.0-98.0 ssmiwaldea Wunan 4 wiit shldudame
21.20% upnenaneadAtuaaudyanIUAY

AusenTedaiugiLAnsndf e susi eufinaniety Wisudsusumsliutihdou wagiSmaud
MsinFIMNINTSAN (Table 2) nudnudnitusiianusenunnssiumsadfegreiifoddnyds Insdariugiuinising
FreABynanisdniinmengsan 81.00% sevawndo nmauttifeudunm 3 uii Inewdaiugiinnusen 61.50% us
liunnsnanaadftuidaiugiudindou 5-15 wifi (45.50-53.00%) uazsdeiusitliudindou (45.00%) Tuvaiefinng
wiinfewduinan 30 wag 60 wift iludaiuiiausenanasnuszeziausiiindu (Table 2) Tunun wagane
(2566) Srvuiithieuiinanenuseniudniunalaun Taonisudtnfeufigungfiudu 60 ssiwadea iuae
60 unit viladntusiianusen 93.33% nduwg 60 Yu mnninadaiusdliuriiiou 12.22% wasdleunidunan
90 u¥i WuIAIsENanaLED 88.89% Ribeiro agAmE (2011) wuintinfeuaIIaNTERUATINDNTBULEATS
macaw palm (Acrocomia aculeata (Jacq.) Lodd. ex. Mart.) I Tngnsutiinfeu 40 ssrnwaidea unan 12 $9lu
ylfadaiusiinnuenifiudy 21.00% unndnmsadfegrafidsddyfugnaiuae lureiwdaius fudiifou
70 samwadea Wunan 10 3undl denusenliuansstugaaiunu Fsanufeuiiguiuluotsinariansdusevly
wanug uardmmasen1siasyrewusou
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Table 1 Percentage of seed viability and vigor classes of oil palm seed, variety SUP-PSU 1 after soak in hot

urc

f
es

water for different times

Hot water

soaking times

Seed viability

Vigor classes (%)

, (%) High Medium Low Dead seeds
(min)

0 (control) 97.00 + 2.00a 87.00 + 8.87a 3.00 + 3.83bc 7.00 + 6.83 3.00 £ 2.00e
3 92.00 + 3.27a 77.00 + 13.22ab  5.00 + 3.8%3abc  10.00 + 9.52  8.00 + 3.27de
5 76.00 + 5.66b 55.00 + 14.38bc  7.00 + 6.00ab 14.00 + 5,16  24.00 + 5.66cd
7 76.00 + 10.33b  63.00 + 16.45bc  4.00 + 3.27abc  9.00 + 11.49  24.00 + 10.33cd
9 68.00 + 7.30b 47.00 + 13.22cd  10.00 + 6.93a 11.00 £ 8.25  32.00 + 7.30c
12 41.00 £ 2.00c 26.00 + 12.44de  5.00 + 3.83abc  10.00 + 8.33  59.00 + 2.00b
15 30.00 + 18.62c  22.00 + 12.00ef  3.00 = 2.00bc 5.00 + 6.00 70.00 + 18.62b
30 4.00 + 3.27d 2.00 + 2.31f 0.00 + 0.00c 2.00 = 2.31 96.00 + 3.27a
60 0.00 + 0.00d 0.00 + 0.00f 0.00 + 0.00c 0.00 + 0.00 100.00 + 0.00a
F-test ** *x * ns *x
CV. (%) 14.77 27.53 96.85 96.12 17.19

ns not significant difference

* ** significant difference at p>0.05 and p>0.01, respectively

Means followed by the same letter within column are not significantly different according to DMRT.

Table 2 Germination and mean germination time after soaking in hot water for different times and

commercial dry heat of oil palm seed, variety SUP-PSU 1

18

Seed dormancy breaking treatrents Germination Mean germination time
(%) (days)
Commercial dry heat (Control) 81.00 + 6.22a 25.61 £ 0.72e
Duration of seed soaked in hot water (min)
0 (Control) 45.00 + 13.32bcd 65.69 + 7.90a
3 61.50 + 10.50b 38.93 + 2.80cd
5 52.50 + 5.51bc 3742 + 2.67d
7 53.00 + 6.83bc 42.01 + 4.37cd
9 48.50 + 5.26bcd 39.79 + 3.05cd
12 45.50 + 7.19bcd 44.52 + 2.88bcd
15 48.00 + 4.90bcd 46.04 + 0.95bc
30 42.50 + 6.81cd 50.87 + 4.53b
60 33.50 + 6.40d 59.29 + 1.83a
F-test x* xx
CV. (%) 15.08 8.29

** significant difference at p>0.01
Means followed by the same letter within column are not significantly different according to DMRT.

wiaiugiuinsindaieiBmansiiinanadelunssentiosiian 2561 Yu unssmsadiegrafitoddny
fefunisudingou WeFeuifisumdniusfuginfounuin nsud 5 undt fnanadelunisentiosdian 37.42 fu
uangnssadegsiteddndatumdniusdlduginiou uilduandonmaditumaudinfowdung 3 7 9 wag 12
il (38.93-44.52 ) widaiusilsiusiheuiinaadslumsseninniign 65.69 Yu luunnsemeadatuiudniugiug

The 2™ Agricultural Innovation and Natural Resources Conference 2023
Aug 3-4,18, 2023



e 5

/
- 5
The Conference of

Agricu on and Natural Resources

ihfeuuna 60 it (59.29 ) (Table 2) Ullah uagamz (2020) nududniugiusihfougumgl 80 ssauuaidea
Juian 30 wiit 90 esmwai@ea 1Wuiian 20 undl waz 100 esrwaided Wwan 10 wid Marlunissen 161.10
180.47 way185.20 Ju muddu tesninufaiugynaunuiugih 24 dalus (204.58 $u) egnaiitiodrdnymeada
msleneiudaiusilienudnisutindou 3-30 wiit wutuwdaiusilienansoduunduniaiiidie
WaEAULTILTITLAUEL 21.50-28.50% WAz 20.50-27.00% AUEIRAU Uaziliinane 8.50-18.00% Liuwandsmeadifiu
wideiusitlaudihdou whawusfutirdou 60w ansoduunduuiaiTiauazanuudussduas Uunansuas
i uazidnne liuanenmnaadfiiuiznienisén (Table 3)
wiaiugiliudihdouilasiadslomenduiiuusuazlainusosuen (Figure 2A-C) nsugifou 3 unil
yludaiusiinsosusnuialomendu (Figure 20-F) luienfuidnien1sén (Figure 26-) Bssasuonivaniion
ylihannsafudngudeiug Frelifusousiyiiivln wnesvua Bamdulasailomendilugdmiunissensen
wazsaniaundusineounazeengauls (Murugesan et al., 2015) Yousif waymue (2020) WUIINNsUEthYou 100
psrnealdoa iunan 3 unil viludesius Leucaena leucocephala fiausenifiuduninudaiusiliugindon
Uszanal 89.00% waw lens Saudusunsiitidngudngnilnoonuazisaddu palisade layer gnhane agndlsfinm
nautiwdaiusundinigulutifeu 60 wiit wiuiulvawillasedlomendufnsosusn snaae uazidulednug
Fademeuussauonvdmaliifuseugadeninuiitin (Fisure 2)-L)

dguna
msudwdniugirduhduluinfoufigamall 60 esrwadea Wuan 3 wiil vliudaiudlinnulPiauas
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B9z LonauvTuays. 2550, msUFuUssuiinduingu. nume: To 1oa vSuRwed,

ungeusd Wasunlns. 2563, navesszprnanAving szeznainislinudou wasthminudaiusronnusenye’
wieiusuazmaiyivlnvesiundundinisuiusning we. 1. nerdnusinermansumiudio
UNTINEFYAVAUATUNS.

TRUnT Guadssal. 2555. atiadmsunsITemenmsinens: Mysgideyamelusungu R. @wwan: malyiveans
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dtinideuazian. 2563, Unduhify “Tusnind w17, dhiddann:
https://rdo.psu.ac.th/th/index.php/recommend/420-psu-palm1 (Wndaile 27 NEAINLU 2563).
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Table 3 Abnormal seedlings, rotten seeds, viability and vigor classes of ungerminated seed after soaking in hot water for different times and commercial dry heat of oil palm
seed, variety SUP-PSU 1

Vigor classes (%)

Dormancy breaking methods Abnormal seedlings Rotten seeds Viability (%) _ _

High Medium Low Dead seeds
Commercial dry heat (control) 2.00 + 2.83 0.00 + 0.00c 1.50 + 1.91b 1.50 = 1.91b 0.00 + 0.00 0.00 + 0.00 1550 + 4.43
Soaking times in hot water (min)
0 (control) 2.00 £ 2.83 0.00 + 0.00c 31.50 + 3.79a 29.00 + 2.58a 2.00 + 1.63 0.50 + 1.00 21.50 + 8.06
3 0.00 = 0.00 3.00 = 2.00bc 27.00 + 8.08a 27.00 + 8.08a 0.00 = 0.00 0.00 + 0.00 8.50 £ 4.12
5 3.50 +3.42 3.00 = 2.00bc 28.50 + 8.06a 24.50 + 7.90a 2.50 + 1.91 1.50 £ 1.91 12.50 + 3.42
7 1.50 + 1.91 8.00 + 5.66bc 23.00 + 11.60a 20.50 £ 12.79a 2.00 £ 2.83 0.50 + 1.00 14.50 + 1.00
9 1.00 + 1.15 5.00 + 5.03bc 27.50 + 2.52a 26.50 + 1.91a 1.00 + 2.00 0.00 + 0.00 18.00 + 4.90
12 2.00 £ 2.83 13.00 + 8.87bc 25.00 + 6.22a 25.00 + 6.22a 0.00 = 0.00 0.00 + 0.00 14.50 £ 7.19
15 2.00 + 1.63 11.00 + 6.00bc 26.00 + 5.66a 25.00 = 5.03a 1.00 = 2.00 0.00 + 0.00 13.00 + 2.58
30 3.00 + 2.00 15.00 + 11.49b 21.50 + 10.63a 20.50 + 9.85a 0.50 + 1.00 0.50 + 1.00 18.00 + 9.93
60 450 + 3.42 40.00 + 9.24a 2.50 + 5.00b 2.50 + 5.00b 0.00 + 0.00 0.00 + 0.00 19.50 + 3.00
F-test ns x* x* x* ns ns ns
C.V. (%) 112.98 64.32 32.98 34.70 169.73 272.17 35.48

ns = not significant difference

** = significant difference at p>0.01

Means followed by the same letter within column are not significantly different according to DMRT.
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Figure 2 Operculum characteristics of non-hot water-treated seed (A-C) hot water-treated seed for 3 (D-F) or

60 (G-I) min and commercial dry heat (J-L)
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