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ABSTRACT

Anaphat Kaewkham. 2025: Optimization of Culture Medium for the in vitro Germination of Pisifera
Oil Palm Pollen. Bachelor’s special problem in Agricultural Science, Department of Agronomy.

Special problem advisor: Associate professor Chalermpol Poomchai, Ph.D. 31 pages

Cross breeding is a crucial approach for improving the quality of oil palm. As pollination and
fertilization are the fundamental processes underlying high yield. Therefore, proper pollen germination is of
great importance to this process. The Pisifera line serves as the male parent in the production of Tenera hybrid
oil palm. Prior to pollination, the viability and germination potential of the male parent pollen must be examined.
Thus, the objective of this experiment was to determine the appropriate culture medium for the in vitro
germination of Pisifera oil palm pollen. The results revealed that Murashige and Skoog (MS) medium combined
with sucrose (0.05% MS + 0.01 g/mL sucrose) played a catalytic role in promoting pollen germination.
However, doubling the concentration of the culture medium did not enhance pollen germination. While sucrose
alone was able to stimulate pollen germination, its effect was inferior compared to the combination of MS and
sucrose. Therefore, this experiment concludes that an optimal combination of MS and sucrose can enhance the
efficiency of in vitro oil palm pollen germination. These findings are expected to be valuable for preparing

viable pollen for practical applications in oil palm pollination.

Anephat kaewhan & Pk ly 0. 71 228
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dJ ax
gUnsamazisms
gilnsal

1. azeounasthduiniu Pisifera (Ugneguinamainiiy i auzinyns
UHANABINEATNEAT)

2. ﬂﬁlﬂﬂﬂaﬂﬁiﬁﬁﬁﬁﬂﬁu (inverted microscope)

3. 1392018 Murashige and Skoog (MS)

4. ‘ﬂﬂﬂiﬁ (sucrose)

5. IATOIHINANYY 4 ALIHUA (analytical balance 4 digits)
an
M3

o <] 1 @ s 3w ..
duna wazinuazosundsansenendgauvetauiniy Pisifera
o { s ¥ o .. 1 4 3’/
hazeounasi lanndulduniniu Pisitera i ldluemsi@ena 4 gasilsznov ldae
2.1 0.1% MS
2.2 0.2% MS
2.3 0.01 g/ml sucrose + 0.05% MS
2.4 0.02 g/ml sucrose + 0.1% MS
o ~ 1 g A g [ [l Y 9 o
ihazesunasned luma@eanteIMsaeuwazgasnaedlanaseganssrminn o 1 su.IUATY

4 . uazguriuswIuvesazesundsneenuas lusenluuaazam

ﬁ1ﬂ%h1mﬁ3@@ﬁlﬂﬁiﬁﬂ@ﬂLm%lllixif]ﬂlﬂﬂﬁu’)m‘l’ﬂﬁjﬁi?ﬂTi\if]ﬂﬂJf)\‘]ﬁ%f]E]\‘llﬂﬁi

number of pollen germination

%Pollen germination = total number of pollen



4. Percent germination rate

% pollen germination =

numberofpollen germinated

" total numberofpollen %100

A
i SEe —

«<—+ 0.01g/mLsucrose +0.05%MS
0.02 g/mL sucrose + 0.1%MS

2. Conditions for the germination S 3. qulen germination
(incubation time: 1, 2, 3, 4 h)

‘ (Lin et al., 2017) ‘

9

v v
U o A J o w
MNN 1 FUADUNTAULUNMTNAABINMTNATIUANNIDNVOIaTBUNaTU1aN 1Y Pisifera Tu

{ < '
71782018 MS + sucrose ﬁmmwwﬁ’umq 9
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szaznalunmsinioe

izﬂgnmgﬁauawmu 2568 - Lﬁeuﬁuﬂwu 2568
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HanazI15aWa

< s P @ { < a . 2 o s ¥ A A S P o
vageoundsthauiiuduiidustia Pisifera Failuihdui Mgnusnauthawiniu Taeden
1 v 9 o ] A o I [ 1 a <3 Y3
FoaonaIl dunareaoniizuuIu MnuwAazeennds ldndaoanataanla wazinul3ludiu 4 oam
o o L4
waded uaziinasdeuanusenneldaisazats melu 1 dad lumsnadeumssenvesazons
o A 1 Aa oA a o a 1 a 1% 4
e autumsitesfianmsinnmaasarudn madnielsun auzinbas viImedenyasmans
1Y S ) { g
Tagn 3195 8ua1582818 Murashige and Skoog (MS) HaNA sucrose 91n1uIhazowasinUsIus I 18

a

] '
vunaslumsazate udana iNgugives astadounuIenvoInasaazeundinielandoindos

U

d @ @ o g’/ 1 o g’/ o v o
ANITAUYINAU (inverted microscope) MUIU 4 ATI HNDUATIAL 4 ¥ 119 NMIATINUUVIATINITIDNVBY
v H H
NaoAAZooUNATUUNITUININALDDUNTTNION (germinated) azazoouUNasasNAY (dead pollen) A4

4 - o 2
uaaalunng 2 Taslinansnaanandil

Pollen viability test under inverted microscope

Dead pollen

Germinated

MNN 2 anpazazeunasiion (germinated) AT AZPBUNATATNANY (dead pollen)
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!'Jiﬂﬁ 1 ﬁi?iﬂ»lﬁ 1'1iN‘i]1ﬂ!!‘l;ﬁ36?JQ!ﬂﬁiiJ]ﬁNH]NHiHﬁ]iﬁSﬁ]ﬂ

A ) s ¥ o .. 1 dy A 1 dy
wehazesunasthanily Pisifera LL‘BiHE]TViﬁLﬁENLiJE]N'Iu]l‘ﬂ 1 ¥U. ALOOIUNT IUDIMITIRYY

9
v v

Y
M3 4 gA3NONIINIIIBNHADAALDOUNAT (germ tube) A1l

- 0.1% MS U0A31NTI0AINAY 12.52339
- 0.2% MS U0A31A5I00NRY 14.46721
- 0.01 g/ml sucrose + 0.05% MS UBATINITIONNAY 16.90694

- 0.02 g/ml sucrose + 0.1% MS UBATINITIONAAY 24.03557

v [ Y
MNWN 3 ANYULUBIAZDOUNTINOY IUBIHITIAEI 0.1% MS 1981 1 F.

v v Y
NN 4 aﬂ‘ymzmmazammmﬁagiummaﬁEN 0.2% MS 1791 1 ¥u.
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1 v Y
MUN 5 ANBAULYDIAZ0oUNTIN0Y 11911131883 0.01 g/ml sucrose + 0.05% MS 1301 1 B,

v [ Y

MW 6 ANYULUBIAZBOUNTITNOE 1UBIH131083 0.02 g/ml sucrose + 0.1% MS 1981 1 ¥,
a o (% \ ¢ o o

A 2 FIlus nasnnurazesunasthamisiulumsazane

A ) 4 Sol ] .. ] tdy A ] dy
lﬂ@u’lagaa\uﬂﬁiﬂ']allu'lﬂu Pisifera LL%1u81ﬂ1ilaﬂﬂlilE]N1u"lﬂ 2 WU. agaﬂQLﬂﬁiiua']ﬂ']ilaﬂq

v
[ v

Y
N4 Qﬂiﬁ AIINITIDNHADANLDDIUNTT (germ tube) Aatl

- 0.1% MS U9A51N15900R9a8 21.26376
- 0.2% MS U9A5IN1590ARaY 15.95715
- 0.01 g/ml sucrose + 0.05% MS UOATINTIONNAY 30.75472

- 0.02 g/ml sucrose + 0.1% MS UBATINITIONAAY 25.73625



v v Y
MNAN 7 dnpzveIazepunasNog1Ue111584 0.1% MS 1381 2 ¥,

v [ E4
MNWN 8 ANVULUBIAZDOUNTINOY IUBIHITIABI 0.2% MS 1981 2 FY.

M v Y
MNN 9 ANYULUBIAZBOUNTINOYIUD1H151883 0.01 g/ml sucrose + 0.05% MS 1981 2 ¥,
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v v Y

M 10 dn¥zveIazepUNaINoY 114011151884 0.02 g/ml sucrose + 0.1% MS 1981 2 ¥X.
a o [ 1 ¢ oo

A 3 FIlus nasnnurazesunasthamisiulumsazang

A o s ¥ o .. ' dy A dy
Weihazesunasdianiiiu Pisifera LL%IHEHWﬁ!ﬁENLiJE]NTL!Vlﬂ 2 ¥, ALODUNAT IUOINITIAEY

9
v A o

Y
N4 4 gATNOATINITIONHADAALDOINTT (germ tube) At

- 0.1% MS U9ATI1N15900INAY 18.846303
- 0.2% MS U9A31NTI0NINAY 15.693366
- 0.01 g/ml sucrose + 0.05% MS UBATINITIONNAY 32.769166

- 0.02 g/ml sucrose + 0.1% MS UBATINITIONINAY 27.488677

M 1 Y
MW 11 ANBULYBIAZBOUNTINOYIUDIHITIA8T 0.1% MS 1981 3 B,
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v H Y
MU 12 dnYzUeIazepUNdINog 14O 0.2% MS 1181 3 T,

v v Y
MU 13 aNBALYDIaz0oUNAIN0Y11UD1M131083 0.01 g/ml sucrose + 0.05% MS 1381 3 B,

v H Y
MNA 14 amgmzmma:ammﬁsﬁag“lummsﬁfN 0.02 g/ml sucrose + 0.1% MS 1391 3 ¥U.
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Y o (Y] d Z Y
!'Jiﬂﬁ 4 ‘ii'JillQ 1'1iNﬂ1ﬂ!!‘l;ﬁSE)f’)ﬂ!ﬂﬁiﬂ]ﬁﬂﬂ]ﬂ‘lﬂﬂﬁ]iﬁgﬁ1ﬂ

A ) s ¥ o .. 1 dy A 1 dy
wehazesunasthanily Pisifera LL‘BiHE]1‘Vi1iLﬁENL3JE]N1‘L!]11J 2 ¥U. ALOOIUNT IUDIMITIRYY

9
v v

Y
N3 4 gA3NONIINIIIBNHADAALDOUNAT (germ tube) A1l

- 0.1% MS UoA31A5900INRY 17.9761
- 0.2% MS UDATINITIONNDY 18.58585
- 0.01 g/ml sucrose + 0.05% MS UOATINITIONNAY 34.84252

- 0.02 g/ml sucrose + 0.1% MS UBATINITIONNAY 24.26103

v 1 Y
MW 15 ANBULVBIAZPOANTINOYIUBIHITIAHI 0.1% MS 1981 4 F.

M 1 Y
MW 16 ANBULUDIAZBOUNTINOYIUDIHITIABI 0.2% MS 1981 4 F.
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v H Y
M 17 dnpazveIazeundsNeglue111518e84 0.01 g/ml sucrose + 0.05% MS 1981 4 X,

i H Y
cﬂTWﬁ 18 'ﬁﬂ‘]elm&”’lJENﬁgﬂﬂﬂlﬂﬁiﬁ®§1u®1ﬂ1ﬂaEN 0.02 g/ml sucrose + 0.1% MS 1301 4 BU.

J ?,’ Y] v

Y
HAUDIDINITIAIITUANY 9 oA INITIoNVetazeunaslan U Ienusg

q

'
% aad

Y
Pisifera WU 81M1510UHAADOATINITIONVDIAZDOUNTTOI NN UIT A YN NADANTZAL

v

e-

A Y o w A ' A
ANULFOUU 0.05 LAY 0.01 (F-test LAAIAIY * LAL ** @1UA1AY) (A1T1N 1) mmaamaiu

Q 1

o da @ o 1 o ] v o W aa
ADAUUNTAIONHIANNU (a, b, ©) HUBDILANANUBENTHEIAYNINADA (P < 0.05) A

MINATOUYDI DMRT N52821901 1 52109 gA501M150T 0.02 g/ml sucrose + 0.1% MS 1%

v
% ISY=U

ANUNAYNTIONGINGA (24.33a) uanANeENTsdRYIINGATOU 9 ATAURABAINI (12.52b—

1
=

17.18b) N52821281 2 2119 A5 0.01 g/ml sucrose + 0.05% MS 1¥aAuNAgIga (30.83a) A1

u q

=q Y1 o = < A
NFAT 0.2% MS ‘l’lsl,ﬂﬂW]']fjﬂ (17.37¢) N3ze21IqN 3 2139 aoIgATNY sucrose (0.01 g/ml

sucrose +0.05% MS 11az 0.02 g/ml sucrose + 0.1% MS) TnAnndsgegalndifsenu (31.27a)

QU

ANN0E1NNEdIAYIINGAT MS 1UNA (18.86b, 17.32b) N3zl 4 ¥ 103 AT 0.01 g/ml



24

=

sucrose + 0.05% MS A undogaNga (32.08a) A19INGAT 0.1% MS 1AL 0.2% MS 98193

D.

Wod A Nana A1 CV (%) oglure 7.63-31.58 naasdennuulsdsruluuaazyienain

1 [ o A 1 o =

uana iy Tagszezinal 199 TuauauulslsIugega (31.58%) aIuszeziial 4 ¥ Tuall
v Y 9 Yy '

AN TR (7.63%) AIUUMITIAN sucrose THBINITRBAUFDFINNUOATINTIONVD
azoousy laeg1eliodiAny Taomwizgas 0.01 g/ml sucrose + 0.05% MS H11dA1n15300
A 1 = o A 9 & =
gagaaariiaalunnaana tagianulsisiudngaluszezing (4 7 Tu9) uaasdanny
° a a dy ﬁy :3} Y 4
aduaueuazlszansmuwveigasems@eurellunmnszqumstonvedazesunasihay

k4
UINU Pisifera

Y

v 9 k4
S a 1 1 W J o w ..
ﬂ“l‘ﬂflﬁ 1 Nﬂ"llﬁ]x‘]ﬁ]”lﬁﬁmﬂ\il,%@"])'uﬂ@]%‘] g A0DATINSIONVBNaLRoUNa T auUUY Pisifera

Culture medium 1 hr 2 hr 3 hr 4 hr
0.1% MS 12.52b 23.26b 18.86b 18.21c
0.2% MS 15.47b 17.37c 17.32b 18.06¢
0.01 g/ml sucrose + 0.05% MS 17.18b 30.83a 31.27a 32.08a
0.02 g/ml sucrose + 0.1% MS 24.33a 25.93ab 31.27a 24.44b
F-test * k3k kK kk
CV (%) 31.58 17.96 18.72 7.63

* Significant at 0.05 probability level.
** Significant at 0.01 probability level.
Within a column for each character, values followed by the same letters are not significantly

according to DMRT (P<0.05).

J g o .. 4 { 1
MNHANINAaRINsIBNYoIazovundsiautiniy Pisifera Tuanmomsimesiaududua1
1 9 1 v v
7 WUANUUANANTTAIUVBITATINTIONAINIAEgATe1115a0IN 1F TasTinat 1 5211 gas 0.02
g/mL sucrose + 0.1% MS H0A31113900gaNgA (MNT 19) T9909U1ABYAT 0.01 g/mL sucrose + 0.05% MS

AIUgAT 0.1% MS 1ag 0.2% MS 18n3111390041171 1A 2 92103 §A3 0.01 g/mL sucrose + 0.05%
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[

] @ < ' ¥ v o [
MS ﬁ ATINIINDNFIFADY N TALIU LlﬁﬂQﬁlﬁ}m'LJ’Nﬂ’JHJlegl}ﬂJélslluu1ﬂ1ﬁ°y1ﬂﬁﬁﬁ%ﬂﬂﬁ1ﬂﬁuﬂﬂ MS 71U
9

PUFUMAINARADNITIDNUYDILDOAUTYNINTFA T0IAIUIABYAT 0.02 g/mL sucrose + 0.1% MS Y

o=

1 Y v
ga5 0.1% MS 118z 0.2% MS Tuna Tduasiinioanasraaniniulugianar 3-4 93 1u9 gas 0.01 g/mL
1 Y
sucrose + 0.05% MS §3n31#ons1M1590Ngegauaz A uaasduatesnIwveanIseenludn1izil diu
< [ @ [
4R35 0.02 g/mL sucrose + 0.1% MS Huui Tdvasauaniioslugiands daugas 0.1% MS 1ag 0.2% MS
v Y ' ]
§9n950n31M13900AINI1 20% anumsiang Insaluszaudmsuiy MS idududiienszqunissen
s Y o oy yad L qvd o
yosazooundsthaniniulaanga Taemmizgas 0.01 g/mL sucrose + 0.05% MS ¥414M309AT1N15900
A < ~ 9 Yy Y A 1 = 9 ° ' T A
gIgauarAINAaAITezIal 4 53109 varzing 19 MS uduiisaadungd 1inan1siendiniied1al

@ Y 3 K o ' 1% 1 9 A '
HyaIny uamiwmummmmgﬂummgmmwmﬂu (Cjufiﬂi’ff) ABNIINITAUNTINDNLASNITIAND AS DD

A o J s ¥ o
LﬂﬁiiuﬂigU'Juﬂ’liﬁﬂwuﬁellﬂ\clﬂ’lauu’luu

' , v - 9
ﬂ1ﬂwaﬂ1iﬂﬂa@\iﬁWU’J’I gﬁimﬂﬁlaﬂﬂﬁﬁiWasl,?imiQﬁ)ﬂmaiazﬁ)ﬁlﬂmﬁigﬂi‘]ﬂﬁﬁ] 0.01 g/mL
& Y o . 2 vy 9 X g oA
sucrose + 0.05%MS HFIFDAAADINUNITNADDIVDN Lin ef al. (2017) ﬂ']ﬁlwuﬂ’J']gJLGUNGUUGUULﬂua@\Hﬂ’] o
' ] o Y A 2 Yy @
0.02 g/mL sucrose + 0.1%MS ‘W‘]Jinhlllﬁﬂﬂiﬂ“ﬂﬂﬂmﬂﬁlﬂﬂlﬁ)dazﬁlﬁ)uﬂﬁil‘wwﬁullﬂ L%ulaﬂ’)ﬂuq@i

2115 0.1% MS aanaliinssonuoazeounas lUa19ny 0.2% MS

35 -
30 4
25 4

20 4 /—\ 2

15 1

10 4

Pollen germination rate (%)

Ohr 1hr 2hr 3hr ahr
Time (hours)

~8—0.1%MS ~8—0.2%MS 0.01 g/mL sucrose + 0.05%MS 0.02 g/mL sucrose + 0.1%MS

b4
o w

v 9
MNA 19 wammszﬂznmmsuuuazGlmmlmm‘mnﬁﬂmeé"m”mmaﬂmmazaam%@mmﬂwﬁuum

Y 4
WUF Pisifera
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1. %ummammﬁmﬁwaﬁamiﬂaﬂﬂlmaxammﬁiﬂmuumumﬂwu‘g Pisifera 08191181 3]
Yy 9

nNana Iaegasomsnimaauy Insaldwamssenganiimsld Ms iesed1ufennsal nailigas

U

0.01 g/mL sucrose + 0.05% MS 1A undsnsIongegauazaiaoliioInaonszezIal 4 91 T AN

Usganinmuaziatosnnluminszqumsionvesazoounas laanga

2. 3zﬁummﬁu%}umm@ﬂimmx MS ‘ﬁ!fl’ﬁﬂ%ﬁNﬁﬂ?WNﬁ?’Tﬁlﬂﬁi@ﬂTﬁ\‘l@ﬂﬂl@Qﬁ%@@ﬂlﬂﬁi Tﬂt’lfﬂﬁ
A Yy 9 S a ] A 1
LWMﬂ'JHJHJ?J‘UH‘U’ENVN"QIﬂ3@1&'@8 MS mﬂmu"lﬂ (L“D”Ll 0.02 g/mL sucrose + 0.1% MS #17® 0.2% MS) ul‘JJ
' A o Ao o q Y Y} ' Y o o 1 o &
PIYLNUDATINTINON LL@%‘]JNﬂiﬂ!fJ\WI'IGlWﬁﬂﬁQ ’ﬁg‘ﬂﬂu'ﬂﬂ'ﬁiﬂf cﬂmﬁuaz MS Gluim‘um‘namu L“].I‘Ll

{ § 1 s ¥ o ..
ﬁﬂ'l')gﬁlﬂiﬂgﬁll‘ﬁq@ﬁ@ﬂ’lﬁﬁ@ﬂﬂ]@ﬁﬁgﬂﬂﬁlﬂﬁﬁﬂ'lahu'lllu Pisifera.
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a o o 7 g oy o a
NTUIVINITNENT. (2565). ﬂ757ji7_ll/§\77’v14§7j7f711747ﬂu. NIUNN: NTUIPINTTINHAT.

v
o

A o o ¢ 7 A A o d [ d
NG ANADITIAUL, NIYIUT NOIUL, LATDTIAU NAAT. (NTJTJ) Unn3 Wu§ﬂ1ﬁ3~lu13~l

r'd a a A

p35A 293, 1n3ndo susnY, q3ned fina, yuwa Uz, Iwald sounindau, tatloy Se1Wus, a3

q Q Q

%4

dal a = (Y] v d d Y A a J
A31 NINUAB, uazgIva nafn. (2562). msUsulsaiugihasihinenananga: gnuaniiugy

d a
ﬁ"l‘lelsz]iﬁ“‘j 7. NTATIVINTNHAT

Lin, Y., Wang, Y., Igbal, A., Shi, P., Li, J., Yang, Y., & Lei, X. (2017). Optimization of culture medium
and temperature for the in vitro germination of oil palm pollen. Scientia Horticulturae, 220, 134—

138. https://doi.org/10.1016/j.scienta.2017.03.040
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a3z MUNUNUVUGAT MS (Murashige and Skoog, 1962)

Stock I @ u1lsznew

1. NH,NO,

2. KHO,

3. CaCl,.2H,0
4. MgS0,.7H,0

5. KH,PO,

33.0
38.0
8.8

74 gl
3.4

“fFnuasnil 20 M1veIgas MS

Stock IT @7u1sznou

1. H,BO,

2. KI

3. Na,.Mo0O,.2H,0
4. CoCl,.6H,0

5. MnSO,.4H,0

6. ZnSO,.7H,0

7. CuS0,.5H,0

0.6200
0.0830
0.0250
0.0025

2.2300 g/l

0.8600 g/l

0.0025 g/l

“f3uaesinil 100 1MVBIGAT MS

Stock I @ u1lsenou

g/l
g/l
g/l

g/l

g/l
g/l
g/l
g/l
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1. Na,EDTA 3.725 g/l

2. FeSO,.7H,0 2785 g/l

*FuA5IAY 100 IN1VDIGAT MS

Stock IV auilsznoy
1. Thiamine.HCL 0.01 g/l
2. Nicotinic acid 0.05 g/l
3. Pyridoxine. HCL 0.05 g/l
4. Glycine 020 g/l
5. Myo-inositol 10.00 g/l

“f3uaesinil 100 1MVBIGAT MS
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