msvnihInanaesaluthaminiagldmsinatsulundasen

Polyploidy Induction in Oil Palm Germinated Seeds by Colchicine Treatment

a A 4
ANHENIH WINN

Sitthipong Promma

a U A

InentinusibiluduntisveamsanmmauvangasiSaaninenaansuriiad
a A d
AUVNIBINBAIAANT
NHINAHAIVAIUATUNS
A Thesis Submitted in Partial Fulfillment of the Requirements for the Degree of
Master of Science in Plant Science
Prince of Songkla University

2553

d
a a A a (Y] a d
AVANHVIINYIINYIAYAIVATIUHATHNG
(1)



d‘ a a dJ o o =3 L o 2’ v 9 aa <
FOINNHNUS msrnii Iwanasea luihawiiiulaelgas Iaassu luuwdaasen

Y A Aa A 4
ALY IR WIRYANTWNIY WINU

2 A 4
a1 v WHATANT

da (= a a ¢ v
@1%1§Uﬂﬂ§ﬂ‘ﬂ13ﬂﬂ1uwuﬁ‘ﬁﬁﬂ

-4 J
(39NMENTI915Y A5.55¢ OATUNTUUBY)

da (= a a d v
mmsﬂ‘nﬂﬁnynmmwuﬁsm

1 4 aa a
(@Fr0mMans 19158 a3 300 1@3sziasy)

AUSNITNNITAOD

.................................... 1J5L5IUNTTUNIT

(i@ﬂ?ﬂﬁ@]ﬁ%ﬁg as.autlos L@]‘H%I@)

R A P R N1 1 ]

s %
(39NMANT19158 A3.55% PNAUNTUNYT)

e NTTUNTT

] 4 aa a
(Aemans1158 as. 3ty 1e31)5zdsy)

sl NITUNTT

(A5.090 T991IMUT)

4
U

Tadinine1ds yiinerdeasvaiuasuns oyddliiuineriinusatiuil

I 1 % @ a a v A a
Wludrnilwesmsany mundngaslSyaninnmansuntiuda ainiymans

4 a o
(399FTNTID1TE ATLNTNYY V]@QWH)

AN UNAING IR o
2



d‘ a a dJ o o =3 L o 2’ v 9 aa <
FOINNHNUS msrnii Iwanasea luihawiiiulaelgas Iaassu luuwdaasen

Y A Aa A 4
Al PWANTWIE WININ
a = 4
VI N¥PEANS
Umsanm 2552
U \]
UNAALD

= 3’ dydw s A o ) Y a = 4 @ ~
M3AnuInsIllTaglszaaamesnihliinaneanassa uazdunamsnlasuuilag

w o ¢ 0w v y g 4 S @ w &
anvaznadugiuvethaniduluszeznar Tagldmaasenliauihiuiuggnuaw

[ @ 4 a [ a LAl [] Aaa y @
MUe31910 1ATIM ISV 9N uFUeM INGAITI VA IUATUNT JUUFAIS IAaFFuNTza
AN 3 52U A 2.5 5.0 uaz 7.5 mM Hagszezna1 lumIquuYEIs S a1 fe 3 6 12
24 wag 48 1 Tua MMsdsziiunavedIAasFuAednIIN1IT0ATIN ANHUSNNTUTIU 1Ay
= o X 9 ¥ aa o ! s
mslasunasszduTas TuTowdeaduaie35n15 309110 HAZANUHUILUUITATAN
o c?/‘ o A v Y v o = 1 <]

nasnniuiimssudualemsiusiuaulas lulsuanilaiesin wamsenyl W waaden

A 1 1 A o Yy = v Yy v S A
“VlWWHﬂWi%QlILL“]Sﬂ1TWi$ﬂ‘Uﬂ'JUJlsUllsUu’(Z]f\‘l Llﬁ$§$‘613L'Jﬁ1u1u3JLLu’JIH3J1W@Iuﬂﬁ1ﬂ1ﬁlm@@li1

Aa oy a o Y v aa Ao qYY Y ¢ O o
N1TTIDATIAUBD YA Tﬂ&lmzﬂummmmuﬂlmmﬂﬂa“vclfuwwﬂw@mﬂmﬂmuumumﬂ 50
S @ S A 1 ] o [ 9 A an A 1 = Aaa
Lﬂ@ilcﬁuﬂ “Vll'JaW‘gllLL“lf 48 “B'JIN\‘] NINY 5.57 mM AUNTOABINLUDONIUNTITNTA Iﬂﬁ“h’“])'u

9

anududugnazszeznaulaommziszauanuduiu 7.5 mM szozna148 $1109

v
9 ¥ A

Y] a a Y] c' 1 [ Y] Y] 4
Usingansuzmsnsyau Tannanyuzdiniedniivedidydanuganiugy dundithaw
cf’ o A 1 Y =) 4 = CAl = [ 1
Wiunaaduduneanassanuluninmuanie o Januwlsilsiuegizning 2.70 -
50% VoIAUNTOATIA LAMWIZNTZAUAMITNTU 5 1ag 7.5 mM QuuUFaITUIUL 48 2 Tuq

o o4 v P P ¥ A Aa o w
WU NNUnA vV UMNITENa0sA AAIY 7.69 1AL 12.5% VYDIAUNTOATIA MuaInY
9 = P YA o @ [ Y Y dy ~
Auneanasean lalanyugNIeFug IV Y ANUge vualaudu msadnluvuun Wud

[ 1 o o' 1 a 4 1 o ]
luusn uazdnyazANUMUIIUYDITaaaY AInIIduANanes ualvuaueusaanylng)

1 o < 4 1 @ 4 3’ A= @ @ L
11 wazuuianas lsnaraauinn lagszau las Iy ey ludhauihdulandunus u

o 4 o < 4 1 o 1] o
NNUINAUANUNA evRRTRanY taziulwlanas lsnadd ualavduwus lunieay

L PR RIRIHILGRIC oY

(€)



Thesis Title Polyploidy Induction in Oil Palm Germinated Seeds by Colchicine

Treatment
Author Mr. Sitthipong Promma
Major Program Plant Science
Academic Year 2009

Abstract

This study aimed to induce polyploidy in oil palm germinated seeds and determine their
morphological characters. The germinated seeds of a hybrid tenera variety derived from PSU
breeding program were used in the experiment. The treatments consisted of three colchicine
concentrations (2.5, 5.0 and 7.5 mM) and five immersions at different times (3, 6, 12, 24 and 48
hr). Effects of colchicine on survival rate and morphological characters were evaluated from
different treatments. The putative polyploidy palms were observed via sizes (width and length)
and densities of stomata from all the seedlings that survived. These putative polyploidy palms
were confirmed via chromosome counting of root tips. The results found that the survival rate of
treated palms tended to decrease with the high concentrations and immersion time. 50% of the
oil palm seedlings treated with colchicine at 5.57 mM for 48 hr died. All morphological
characters of survived oil palm seedlings changed in high concentration and immersion time
especially, at colchicines concentration 7.5 mM, 48 hr that gave morphological characters
significantly lower than that of control. The putative polyploidy palms which were observed in
most treatments varied from 2.70 to 50.00% of survived palms. But only the treatments of 5.0
and 7.5 mM with 48 hr provided the tetraploids at 7.69 and 12.5% of survived palms,
respectively. Morphological characters of polyploidy palms including height, width of bulb,
number of pinnate leaves, 1" leaves area and densities of stomata were significantly lower than
the diploid palms, except stomata sizes and chloroplast number. Highly positive correlations were
observed between stomata sizes, chloroplast number and ploidy levels. In contrast, the stomatal

densities showed highly negative correlations between ploidy levels.
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Number of week after break dormancy

Variety 1 2 3 4 5
Deli x Ekona 99.2 98.4 79.2 80.0 45.6
Deli x Ghana 100.0 100.0 92.8 92.8 90.4
Deli x LaMe 100.0 99.2 76.0 72.8 83.2
Deli x AVROS 99.2 100.0 83.2 86.4 95
Deli x Nigeria 100.0 87.2 90.4 77.6 83.2
Average 99.7 97.0 843 81.9 79.5

N 11 : Mora Hazaae (2007)
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Number of week after break dormancy

Variety 1 2 3 4 5
Deli x Ekona 0.0 4.0 13.6 17.6 21.6
Deli x Ghana 0.8 0.0 6.4 8.8 1.6
Deli x LaMe 0.0 2.4 13.6 17.6 16.8
Deli x AVROS 0.8 1.6 6.4 7.2 8.0
Deli x Nigeria 4.0 1.6 2.4 7.2 10.4
Average 1.1 1.9 8.5 11.7 11.7

N 17 : Mora HazAe (2007)
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Colchicine Duration of Survivals (%)
concentration (mM) immersion (hr) 3 mo. 6 mo. 12 mo.
0 (control) 86.67 84.44 80.00
2.5 3 93.33 84.44 82.22
6 91.11 88.89 82.22
12 91.11 88.89 86.67
24 86.67 80.00 77.78
48 80.00 73.33 64.44
5 3 86.67 77.78 71.11
6 93.33 88.89 80.00
12 86.67 75.56 71.11
24 80.00 66.67 66.67
48 77.78 60.00 51.11
7.5 3 84.44 77.78 75.56
6 88.89 82.22 80.00
12 93.33 84.44 75.56
24 68.89 53.33 53.33
48 46.67 20.00 15.56
F-test ok ok ok
C.V. (%) 51.74 43.76 34.78

LSD 19.13 25.29 23.78

0.01
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appeared lanceolate  bifurcate pinnate
« \ . . height bulb
1" leaves leaves leaves leaves
treatment 15 43.309** 0.448%** 5.159%%* 12.858** 38.592**  1.768**
factorial set vs control 1 0.001ns 0.068ns 1.987** 1.621ns 1.550ns 0.632%*
among factorial set 14 46.403%* 0.475%* 5.386** 13.660** 41.238%*  1.850**
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Colchicine Duration of  No.of plants  No. of lanceolate No. of bifurcate No. of pinnate
concentration  immersion appeared leaves leaves leaves
(mM) (hr) 1" leaves 3 mo. 6 mo. 12 mo.
0 (control) 13.33 3.52 5.02 6.44
2.5 3 13.00 3.57 5.10 7.89
6 10.33 3.73 4.23 8.78
12 11.67 3.59 4.73 8.22
24 8.67 3.54 4.29 6.89
48 6.33 3.35 3.66 7.44
5 3 8.00 3.51 4.75 8.22
6 6.67 3.69 5.37 9.33
12 7.67 3.36 4.89 8.33
24 4.33 3.18 4.24 6.89
48 0.33 2.58 2.20 5.89
7.5 3 6.00 3.47 3.93 6.22
6 3.67 3.89 5.05 9.11
12 9.00 3.51 5.56 8.00
24 3.67 3.07 4.29 6.33
48 0.00 2.48 0.33 0.50
F-test o ok ok o
C.V. (%) 26.87 5.95 11.22 13.75
LSD ,,, 3.82 0.45 1.06 2.20
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Colchicine Duration of Plant height (cm)
concentration (mM)  immersion (hr) 3 mo. 6 mo. 12 mo.
0 (control) 4.79 9.20 18.78
2.5 3 5.11 11.12 20.61
6 4.98 9.56 22.04
12 5.28 8.77 18.28
24 4.11 9.08 17.18
48 3.45 7.21 17.06
5 3 4.94 9.89 18.72
6 5.03 10.62 21.17
12 4.20 8.88 17.39
24 3.43 7.46 18.28
48 2.30 5.07 15.11
7.5 3 4.25 8.82 17.50
6 4.92 10.31 21.17
12 4.56 9.46 21.39
24 3.35 7.07 17.89
48 1.95 3.64 6.75
F-test sk sk sk
C.V. (%) 8.26 6.39 7.27

LSD 0.77 1.22 2.94




28

q‘ an ' Y 9 Y s 3’ o A
M1319N 8 Namaqmﬂﬂawummmﬂ'mTﬂummammﬂwauumumq 36 g 12 190U

Colchicine Duration of Width of bulb (cm)
concentration (mM)  immersion (hr) 3 mo. 6 mo. 12 mo.
0 (control) 0.72 2.22 4.94
2.5 3 0.82 2.37 4.90
6 0.85 2.43 4.88
12 0.94 2.21 4.80
24 0.74 2.14 4.84
48 0.66 1.66 4.93
5 3 0.82 2.36 4.78
6 0.84 2.57 4.73
12 0.72 2.14 4.90
24 0.73 1.81 4.54
48 0.65 1.67 4.11
7.5 3 0.71 2.06 421
6 0.85 2.45 5.16
12 0.79 2.38 4.50
24 0.96 1.72 3.82
48 0.63 1.16 1.94
F-test ns ok ok
C.V.(%) 15.57 11.16 8.07
LSD - 0.52 0.81
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Source of variation df
Guard cell width  Guard cell length ~ Guard cell density ~ Chloroplast no.
treatment 15 4.309%** 2.528** 10.335%* 3.597*
factorial set vs control 1 3.787ns 1.662ns 2.353ns 0.112ns
among factorial set 14 4.347%%* 2.590** 10.905%* 3.846*
concentration (A) 2 16.610** 8.212%* 34.572%* 3.726ns
time (B) 4 0.557ns 2.943%* 8.159% 2.573ns
AxB 8 3.176ns 1.008ns 6.362ns 4.512*
error 32 1.431 0.611 3.036 1.597
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4 aa 1w J o < 4 J
ﬂ1§1\1‘ﬁ 10 waﬂlmmﬂﬂaﬂ%umaﬂymzwaaﬂu Lag mu’mmﬂﬂaaiiwmﬁﬁ ellﬂﬂﬂfs{"lﬂ”lall

Y
wiiu 019 12 1AoU

Colchicine Duration of Guard cell Guard cell Guard cell density ~ No. of chloroplast
concentration (mM)  immersion (hr) ~ Width(um) length(um) (no./mm’) (no./guard cell)
0 (control) 21.11 30.56 63.12 9.89
2.5 3 19.38 29.96 74.68 10.67
6 20.49 31.43 70.68 10.11
12 19.86 30.89 73.32 9.44
24 19.79 30.30 73.32 10.11
48 19.56 30.70 61.56 8.83
5 3 20.05 30.59 74.24 8.89
6 19.43 3091 65.76 9.67
12 18.89 31.20 65.32 8.78
24 18.73 31.47 66.24 9.11
48 21.77 32.90 64.44 8.78
7.5 3 19.66 30.84 60.88 10.00
6 20.22 31.63 71.56 8.78
12 18.86 31.69 70.68 8.78
24 19.25 31.86 64.00 10.39
48 23.33 33.47 44.88 13.00
F-test sk sk % *
C.V. (%) 5.97 2.50 10.47 13.02
LSD - - - 2.10

LSD,,, 2.68 1.75 15.6 -
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Colchicine Duration of  No. of germinated seeds No. of putative No. of No. of
concentration  immersion | mixoploid tetraploid
. (1) Treated Survivals ~ polyploidy plants olants Plants’
0 (control) 45 38 0 (0% 0 (0) 0 (0)
2.5 3 45 38 0 (0) 0 (0) 0 (0)

6 45 41 2 (4.48) 0 (0) 0 (0)

12 45 40 0 (0) 0 (0) 0 (0)

24 45 37 1 (2.70) 12700 0(0)

48 45 32 4(12.5) 3(9.38)  0(0)
5 3 45 35 2(5.71) 0 (0) 0 (0)

6 45 40 0 (0) 0 (0) 0 (0)

12 45 34 1 (2.94) 1(294)  0(0)

24 45 31 2 (6.45) 2(6.45)  0(0)

48 45 26 8 (30.77) 6(23.08) 2(7.69)
7.5 3 45 35 0 (0) 0 (0) 0 (0)

6 45 37 2 (5.41) 0 (0) 0 (0)

12 45 38 1(2.63) 1(2.63)  0(0)

24 45 24 3(12.5) 1(4.16)  0(0)

48 45 8 4 (50.00) 2(25.00) 1(12.50)
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Characters Control Diploids1 Mixoploids Tetraploids F -test C.V.(%)
Height (cm) 18.78" 18.24"  11.53° 9.50" ok 30.29
Width of bulb (cm) 4.94° 4.16" 3.32° 2.70° ok 28.21
Number of lanceolate leaves > 3.44 3.12 2.90 3.40 ns 26.64
Number of bifurcate leaves 6.20 5.00 5.80 6.33 ns 28.63
Number of pinnate leaves 6.44" 6.60" 3.26° 0.00° o 52.57
Total leaves production 12.88" 12.37° 10.26" 8.33" o 20.82
1 * leaves area (cm’) 944.66'  948.66'  336.66" 227.33" ok 37.33
Guard cell width (pm) 2025°  17.58°  22.50° 23.40° * 8.27
Guard cell length (um) 30.75" 30.65° 36.65" 37.08" o 5.61
Guard cell density (no./mm’)  76.00°  68.00°  46.12° 46.40° * 21.75
Chloroplast / guard cell 11.46° 12.16°  15.06° 19.06" % 12.02
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Guard cell Guard cell Guard cell Chloroplast
ploidy level
width length density number
ploidy level 1
Guard cell width 0.60** 1
Guard cell length 0.81** 0.37%* 1
Guard cell density -0.67%* -0.59%* -0.50%* 1
Chloroplast number 0.83** 0.40%* 0.67** -0.54%** 1

5 IANANNNADANTEAU 1 % (p<0.01)
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