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ABSTRACT

Studies on the effects of colchicine on seed germination, seedling development and
chromosome doubling in lemon (Citrus fimon (L) Burm. f) 1o attempt variety improvement
by chromosome doubling, The experiment was carried out at the greenhouse of the Plant
Science Department, Faculty of Natural Resources, Prince of Songkla University, Hat Yai
campus from June 2005 to January 2007. Colchicine application was divided into 2 sepa-
rated experiments. The first one was seed application: lemon seeds without their seed coats
were soaked in colchicine solution with different concentrations at 0, 0.5, 1.0, 1.5 and 2.0%
for 36 hours and the treated seeds were then germinated. The results showed that germi-
nation percentage, seedling height, length and width of leaves and number of leaves per
plant of the control treatment were very high, compared to all colchicine-treated plants. The
LDSD of colchicine concentration for seed application from this study was 1.88%. However,
all colchicine-treated concentrations failed to induce chromosome doubling in lemon seed-
lings. The another experiment was shoot tip application. The active growing shoot tips of 8-
month-old seedlings were coated with cotton wool soaked with different concentrations of
colchicines solution at 0, 0.5, 1.0, 1.5 and 2.0% for 24 hours. Twenty ~five shoot tips were
used for each concentration and data were recorded as previously described in the first

experiment. It was found that growing shoot tips as percentage and their length, leaf width/

Y mATTRTEERS AERNIeTINmA adnedvasaaadund analng 89081 90112
¥ Department of Plant Science, Faculty of Natural Resources, Prince of Songkia University, Hat Yai district. Songkhla

province 80112

240 e Fimsneed I 25 atu® 3 fueney - Sunas 2550



iength and number of leaves were all
highest in the control treatment. The LD50
of colchicine concentration for shoot tip was
0.94%. For the chromosome count, only 1
individual plant from each of the 1.0 and
2.0% colchicine-treated concentrations
showed chromosome changing, however,
both were mixoploid. The ploidy levels of
the 1.0% colchicine- treated plant were
diploid {2n=2x=18), triploid {2n=3x=27) and
tetraploid (2n=4x=36). while only diploid
and tefraploid cells were observed in the

2.0% colchicines- treated plant.

Key words: colchicine, polypleid, LDSO.
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Table 1. 8peed and percentage of germination of lemon seeds (without seed coat) soaked

in different colchicine concentrations at 50 days after germination.

Conceniration Speed of Germination
of colchicine (%) germination (%)
0 5.36 92
0.5 218 46
1.0 410 68
15 4.26 56
20 262 44
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Table 2. Means of chlorophyll content, stomata density, stomata size and number of ail

glands of lemon seedling treated with different colchicine concentrations at 150

days after germination.

Concentration Chilorophyll Stomata Stomata Number of
of colchicine conient density size oil glands
(%) (lLg/em?) /mm? (LLm) /9 mm?
0 292 573.43 70.4 7.00 a
05 2.85 558.87 75.0 2439 ab
1.0 3.35 544.36 80.6 2339 b
1.5 3.07 568.64 79.8 2532 ab
20 3.35 565.82 97.6 25.04 a
CV (%) 2215 5.90 12.92 17.86

Means in the same column followed by a common letter are not significantly different at the

5% level by DMRT.
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Table 3. Percentage of new growing
lemon shoot tips at 50 days
after treated with coichicine at

different concentrations

Concentration New growing

of colchicine (%) shoot tips (%)

0 88
0.5 32
1.0 28
15 40
2.0 25
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Table 4. Length of new growing shoot tips, number of leaves and leaf width/length of

lemon shoot tip at 60 days after treated with colchicine at different concentrations

Concentration New growing Leaf Leaf Number
of colchicine shoot tip width length of leaves

{%) {cm) {cm) (em) /plant

0 2595 a 4.86 1117 18.50 a

0.5 8.00 ¢ 3.35 7.35 6.62 b

1.0 11.14 be 3.54 7.45 586 b

1.5 11.80 be 4.69 8.70 8.90 b

2.0 16.00 b 4.08 9.15 9.50 b

CV (%) 34.69 28.99 26.93 47.86

Means in the same column followed by a common letter are not significantly different at the

5% level by DMRT.

Table 5. Means of chlorophyll content, stomata density, stomata size and number of oil

glands of lemon shoot tip 60 days after treated with colchicine at different

concentrations
Concentration Chlorophyll Stomata Stomata Number of
of colchicine content density size oil glands
(%) (LLg/em?) /mm’® (LLm) /9 mm?

0 220 576.60 67.8 27.00

0.5 1.07 460.17 36.6 27.50

1.0 1.97 459.00 85.0 20.25

15 2.01 51250 76.6 24.50

2.0 1.95 571.00 86.6 25.83

CV (%) 38.19 16.52 20.16 25.71

a o el [ -
248 5ETIIIMANBAT U 25 a0uh 3 Mieneu - 5uneu 2550



Traddwdindu 1.0% uazdn 1 fusinanu
dindu 2.0% Tasdudldsuarsiaadduainy
Wndu 1.0% wuswulasiulen 3 woy As
AWRBYA (2n = 2X = 18) YEWABHA (2n = 3X =
27) WALIARTEWRBYS (2n = 4x = 36) Aniiu
00 28 war 50% muendy ausuAlEsy
f9leaddu 2.0% wulasluloy 2 wuude
fwantd uwazeaTznanaRAaiv 75 uaz 25%

MUEGY (Figure 1) tilalFuiisudnuue

w
o as & LY.

fneg wnzsiudnlowasadvioaciiu AU
Tugaauan (dway 1 du) wuhdudinly
wansFarafiuiisuaussniy Fuly
Panueaslsiadiowazd Anavuwiutnly
uazamELeatiengaRIUAsBE TRy
(Table 6)

s laaddunssauadudu
s Toldishfguansuasovutaesen
Agnsidnalddndaaslannss  wodn
Uszauarruduialunisdninisifinga
sulasinlandwiu 2 du wafudnwue
finlewassd  Fenurpfenisiiindiuau
Taslulmnfadufisounored wasudisad
anafidurulatlalonlsivindu afunelsin
dossdndatuiisifousinusendauussfiz
yuriivagyaamfafinsutasad Jlams
amadntufiastaadfuiinalududens
ssaduleatihufa Fevhbiinswfeuusa
Taslalow Tunsioaddug forsnf was

Wasinsudaasuvulundadaly Fevile

& 3 L) P ous
irasuAaziaRis e las Lzl

FepmSundnuuziinialawes (chimera)
ﬁ@swmuﬁﬁ fnwouziinlowasufangn
Aeduldlufeneddu (@130, 2540; Wu and
Mooney, 2002) vaafaiug 1y ndnade Duren
waTAME (1996) Tadumsiirfinlowasd
N3 diFsleadduivdudatsueanion
finaliAaniInatsuuuineaiaduaalawe
(periclinal chimera) #3e Koutoulis LATAMY
(2005) wuidu hop Tiisdnlewaandann
msldfansieaddu 0.05% iy 48 uw. Lim
mMananBuLLLwe3eduas lawpTIRseth LI
inmaneaasluadsiwonsiiedneusdinly
wased  Foifinnnrsnaeuiuuulames
i ualignansosryiazeslamesilé
nanaeiugludnsusdondraiane:laif
mmLﬁﬁm%uagjﬁ’nmsLL?JJ‘EEMJMLM&LWE@:
wadffnsisuulasldiviradund uaz
iwadfinnsfinduugalaslulanainiem
wimhvlamiloadund  Uniwyeaduan

£ ¥

Tnsifasfinnananeiuiadomuysel  uddn

3

IBRAVIEBILUUAIBY URL RS IULLH

@
] =) s

Huiiiaislniguanasifednvuslawes
wuulauuuwile 5aAS5, 2548) Beachnadl
nsAenINnseTivlnkasWaninsues

gufiduinlowanudisansdiusaly

'
a,

nImsIedauMIAngazselaslulsx
aansovhlévaeds  A8nvslawaseiliing
wivaufigado nstusnaulaslalon uely

Anursrinlasiulouiauiadnun nvieded

Frurulasialaunin o1evil¥nisnsiesey

Thai Agricultural Research Journal Vol. 25 No. 3 September - December 2007 249



a b

c

Figure 1. The chromosome number of lemon root tip at metaphase stage

{a) 2n = 2x = 18,

(b) 2n =3x =27 and (c) 2n = 4x = 36

Table 6. Comparison of some characters of mixoploid lemon and control (diploid)

Mixoploid Mixoploid
Characterization Control plant plant CV (%)
{1% colchicines} { 2% colchicines)

Stomata density 576.60 a 395.00 b 405.00 b 7.67

(stomata number/mm®)
Stomata size (LLm) 67.80 66.60 67.20 3.13
Number of cil glands

{(gland/9 mm?) 27.00 a 1000 ¢ 20.00 b 14.46
Chlorophyll content (LLg) 220 a 1.18 b 110 b 28.34
Leaf width {(cm) 495 a 467 b 4.00 ¢ 3.22
Leaf length (cm) 1117 a 1167 a 950 b 4.26
Number of leaves {leaf) 18.50 12.00 5.00 -
New growing shoot tips (cm) 35.80 30.50 11.00 -

Means in the same row followed by a common letter are not significantly different at the 5%

level by DMRT.
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