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Polyploid Induction and Morphoiogical Characters of Qil Palm Seedlings

(Elaeis guineensis Jacq.)
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Abstract

This study aimed to induce polyploidy and determine the morphological characters in 12-month-
old oil palm seedlings. The germinated seeds of a hybrid tenera variety derived from Prince of Songkla
University (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 durations of immersion (3, 6, 12, 24 and 48 h).
The survival rate of seedlings was evaluated. The putative polyploidy palms were observed via sizes
(width and length) and densities of stomata from all survived seedlings. Polyploidys were confirmed via
chromosome count from root tips. The results found that the survival rate of treated palms decreased in
high concentration of colchicine and long length of time in immersion, especially at 7.5 mM for 48 h giving
the lowest surviving plants at 17.78%. The putative polyploidy paims were observed in most treatments,
varied between 2.70 to 37.50% of the survival palms. However, only the treatments of 5.0 and 7.5 mM with
48 h immersion gave the tetraploids at 7.69 and 12.5% of survival palms, respectively. Most other

treatments provided mixoploids, ranged between 2.63 to 23.08% of survival palms. Morphological charac-
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ters of polyploidy palms including height, width of bulb, number of pinnate leaves and densities of stomata
were lower than the diploid palms, except for stomata sizes which were higher. Highly positive correlation
was observed between stomata size and ploidy level. In contrast, the stomatal densities gave highly

negative correlation with ploidy level.

Keywords : Oil palm, Polyploidy, Colchicine, Morphological characters, Correlations
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Figure 1 Chromosome of 12-month-old oil palm seedlings after treated with colchicines; diploid
2n=2x=32 (included treated and untreated colchicine, A), tetraploid 2n=2x=64 (B)
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Table 1  Effect of colchicine concentration and duration of immersion on survivals and polyploidy no. in

oil palm seedlings

Colchicine Duration of Seedling No. of putative No. of No. of
concentration immerse survival rate polyploidy tetraploid mixoploid
(mM) (h) (%) palms® palms b palmsb
0 (control) 84.44 0(0°%) 0(0) 0 (0)
2.5 3 84.44 0 (0) 0 (0) 0(0)
6 91.11 2(4.48) 0 (0) 0 (0)
12 88.89 0 (0) 0 (0) 0 (0)
24 82.22 1(2.70) 0 (0) 1(2.70)
48 71.11 4(12.5) 0 (0 3(9.38)
5 3 77.78 2 (5.71) 0 (0) 0(0)
6 88.89 0 (0) 0 (0) 0 (0)
12 75.56 1(2.94) 0(0) 1(2.94)
24 68.89 2 (6.45) 0(0) 2 (6.45)
48 57.78 8 (30.77) 2 (7.69) 6 (23.08)
7.5 3 77.78 0 (0) 0 (0) 0 (0)
6 82.22 2 (5.41) 0 (0) 0 (0)
12 84.44 1(2.63) 0 (0) 1(2.63)
24 53.33 2 (8.33) 0(0) 0 (0)
48 17.78 3(37.5) 1(12.5) 1(12.5)

? Detected via stomatal size and density of all survived seedlings.
. Detected via chromosome count from root tips of all putative polyploidy palms
b Percentage of survived seedlings.
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Figure 2 Morphology of 12-month-old oil palm seedlings after treated with colchicines; diploid
2n=2x=32 (left), tetraploid 2n=2x=64 (right)

Table 2 Morphological and stomatal characters in different ploidy levels of il palm seedlings

Characters control diploids1 tetraploids mixoploids F -test cv.? (%)
Height (cm.) 18.78a 18.24a 9.50b 11.53b ** 30.29
Width of bulb (cm.) 4.94a 4.16ab 2.70b 3.32b > 28.21
Number of lanceolate * 3.44 3.12 3.40 2.90 ns 26.64
Number of bifurcate 6.20 5.00 6.33 5.80 ns 28.63
Number of pinnate 6.44a 6.60a 0.00c 3.26b ** 52.57
Total leaf production 12.88a 12.37a 8.33b 10.26ab ** 20.82
Stomata width (um) 20.25ab 17.58b 23.4a 22.5a * 8.27
Stomata length (um) 30.75b 30.65b 37.08a 36.65a ** 5.61
Stomata density (mm2) 76.00a 68.00ab 46.12b 46.40b * 21.75

Random diploid from colchicine treatments
Coefficient of variation
3 month-old seedlings
significantly different at p < 0.05
* significantly different at p < 0.01
ns not significant
Mean values within the same row followed by the same letters are not significantly different as tested by Least
Significant Difference (p < 0.05)
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5:

Figure 3  stomatal characters of 12-month-old oil palm seedlings after treated with colchicines; diploid

palm (C), tetraploid palm (D)

Table 3 Correlation coefficient between ploidy levels and stomatal characters of 12-month-old oil palm

seedlings
Characters Ploidy levels Stomatal width Stomatal length
Stomatal width 0.60** -
Stomatal length 0.81** 0.37** _
Stomatal density -0.67* -0.59** -0.50**

** significant at p < 0.01

a1l

maAnslusfedanunsadniniAaneanaas sl @i Tnewufuuuuiinlowaess xinndn
suLnsEwaend nindnliRnumnssnaesd anwdnsentduindunasld arslradTufissaunans
dadus uar 75 mM laeflsresnanlunsquutansuin 48 su. FuweAnanusT AT anwurdngu i
ANge Bunalausiu uaznsaieluauun uardnruzamuineenly Finddudnaans usfiaun
aasthnlulugingn Tagszdulasiulaniut @ fuflanduiuglimnsuanfuaundne uavasNe19Tes
thnly ustipeuduRuslumsauiuauriuiuaasanly nsldaansiaauns wazanuuwiueasn
JRndiAEnndeaduiimunzaniiadis dnidenfuneanastsaeshdurint deuntsiusiuanlaslley
aniaiesn

fundihduneanaansiliannimasasiuasaiiliinliugnlulas WeAnmnissioiulauas
msWnandnFaufsuiundndudng LL@zlﬁﬂué@ﬁuqﬂiméﬁﬁunﬁ?ﬂ%ﬂﬂqqﬁuﬁ:ﬂﬁﬁuﬁﬁﬁuﬁiﬂiﬂ'lu
AUNAR

nnRnssNdsznA

- R o = - a v aa o o o
sAdeilldFuntsatuayudiuniis angudanuiiudasumalulag@ininineng dinwaun
TudindnmuszddaduineAranfuszinalulad (aua.) d1dneuamznssunisnisganAn
NITNIANEENIg



MIANTINHRINIZABLLNAT 43

1818UAUNUBANRUNITIAEAINE1INUNBIUATIAYUNITIRE (ana.) anniliddaNanssundu
v
1T ULATTUARINENSE NUINEIRURIUAIUATUNT

kb a
ANA@ITAENN

gand WTmns 743 yoyton uazae s, 2536 Anmnnasiiuinvesndi e lduenmuas
TLULAFANMIL amﬁuﬁﬁawmmu ﬂiu’l‘li'm’]‘im‘i:fﬁi‘ NIINNWA.

ﬁi“’ LﬂﬂﬁN’Vl?’]Lm:fj 2548. Lé’uﬂmdmwamﬂﬁaumuu Neo Point, &8,

ﬁi‘., L’Bﬂﬂuﬂi"]m‘]ﬂj Ayl ﬂ@\'iﬂi ﬁ?.,WQFT'Qu‘VITuEJN 1lzfia nagAn wmu Hauur LL@“’ENE}‘VIﬁ L‘Ii’rlu\'iﬂﬂ 2544. N1INTLINEFD
AMANAUS Lmv'ﬂﬁmmmWﬂwammawuﬁn?mmmanwm:m\a M 'l.uaﬂ‘n'm 2 mﬂamaumuu 1. AWAUATUNS ATUINenAnans

3 wazwmalulagl 23 (aUluAAw ﬂ’mumuu) : 705-715. 5

Whdia Aivszan uazBer enaunsueg, 2551, anduiusiasdnrmiugnasusesdnuisnidndulusrazndniadutiniu. o
winlug3ns 6(2) : 109-115.

Chen, L.L. and Gao, S.L. 2007. In vitro tetraploid induction and generation of tetraploids from mixoploids in Astragalus
membranaceus. Scientia Horticulturae 112: 339-344.

Coley, R.H.V. and Tinker, P.B. 2003. The Oil Palm. Blackwell Science Ltd, Oxford.

Gu, X.F., Yang, AF., Meng, H. and Zhang, J.R. 2005. In vitro induction of tetraploid plants from diploid Zizyphus jujuba Mill.
Cv. Zhanhua. Plant Cell Rep. 24: 671-676.

Hamill, S.D., Smith, M.K. and Dodd, W.A. 1992. /n vitro induction of banana autotetraploidy by colchicine treatment of
micropropagated diploids. Aust. J. Bot. 40: 887-896.

Kadota, M., Niimi, Y. 2002. /n vitro induction of tetraploid plants from a diploid Japanese pear cultivar (Pyrus pyrifolia N. cv.
Hosui). Plant Cell Rep. 21: 282-286.

Kushairi, A. and Rajanaidu, N. 2000. Advances in Oil Palm Research Vol. 1. Malaysian Palm Qil Board, Kuala Lumpur.

Li, W., Hu, D.N., Li, H. and Chen, X.Y. 2007. Polyploid induction of Lespedeza formosa by colchicine treatment. For. Stud.
China 9: 283-286.

Madon, M., Clyde, M.M., Hashim, H., Mohd, Y.Y., Mat, H., and Saratha, S. 2005. Polyploidy induction of oil paim through
colchicines and oryzarin treatments. Journal of Oil Palm Research 17: 110-123.

Swanson, C.P. 1957. Cytology and Cytogenetics. Prentice Hall, New Jersy.

Thao, N.T.P., Ureshino, K., Miyajima, |., Ozaki, Y. and Okubo, H. 2003. Induction of tetraploids in ornamental Alocasia
through colchicine and oryzalin treatments. Plant Cell, Tissue and Organ Culture 72: 19-25.

Yang, XM., Cao, 2.Y., AN, L.Z., Wang, Y.M. and Fang, X.M. 2006. /n vitro tetraploid induction via colchicine treatment from
diploid somatic embryos in grapevine (Vitis vinifera L.). Euphytica 152: 217-224.





