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Abstract
Objective
Sugarcane (Saccharum officinarum L.) is a commercial plant that extracts more than 70% of the

sugar produced worldwide. Salinity in many arid and semi-arid regions of the world is considered

as a major problem and limiting factor for growth, quality and yield of crops including sugarcane.
Chromosome manipulation of the plant species is one of the most powerful methods of plant
breeding because of its effect on some morphological, physiological and genetic variation. The
aim of this study was to investigate the effect of different levels of colchicine mutagen on changes
in DNA content and to investigate the effect of increasing DNA content on the transcription rate

of catalase gene.


https://orcid.org/0000-0003-2292-6069

Materials and methods

In this experiment, sugarcane seedlings were treated with colchicine (concentrations of 0, 100,

200 and 400 mg / L) in two CP48 and CP69 cultivars for 8, 24 and 48 hours, respectively. The

plants were then examined for morphological and physiological characteristics. Plants were then

exposed to saline stress (200 mM NaCl) and normal. After applying stress, plants with probable

polyploidy were examined for genetic content using flow cytometry. Also, to investigate the

expression pattern of Catalase gene (CAT2), leaf sampling was done 24 h after salinity stress from

control and stressed plants.

Results

The results showed that viability, height and density of stomata decreased with increasing

colchicine concentration and duration of treatment. However, stomata size increased with

increasing colchicine concentration and duration of treatment and chlorophyll and photosynthesis

increased with increasing duration of treatment. The results showed that the expression of this

gene was significantly increased in both CP48 and CP69 cultivars under salinity stress. The

expression of this gene was increased in CP69 cultivar treated with colchicine and this increase

was significant at 200 mg / L colchicine. While in CP48 cultivar the effect of colchicine treatment

was not significant.

Conclusions

Based on the above results, it can be concluded that increasing the genetic content of sugarcane

can improve salinity resistance.
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Table 2. Analysis of variance of the effect of cultivar, colchicine and time on viability, height

and density of stomata

Mean of squares  (MS) ¢lu e ke
3l 2y

W9, Sl Ol yass mlie
gw)  Sloevjlie  Degree of o
Number Sources of variation
High  Survival rate  freedom
of stomata
28.167* 51.92** 2.334* 1 Cultivar 43,
3.903ns 46.856** 0.788™ 3 Colchicine concentration  yuw .8 clle
36.375** 27.099* 1.385* 2 Treatment duration jlus ;ylo; e
CultivarxColchicing  yus ilSx 8,
56.472** 122" 0.899 M 3
Concentration
Ol Xb)
23.167* 8.175ns 0.406 ™ 3
Cultivarx Treatment duration
Treatment duration s &S yle;
65.736** 15.166* 1.372* 6
xColchicine Concentration
OlojX (o IS X 08
26.222** 12.657™ 0.753™ 6 CultivarxColchicine Concentrationx
Treatment duration
5.493 6.559 0.427 72 Error s

0392 51> (G20 0ae NS g o yd 0 Jlods! mhaww 43 (5,10 e * o yd Y Jlotis! e 43 (541 Sae™F
(*Significance at 5% probability level, ™ Significance at 1% probability level and ns= non

significance)

3 O il Calisce (sl ylade g Bl o i) Caduo (glps Ol LS yg03 cpl 3l oel et slaodly il g o5

3 by gme MBSl wod O Jlain! maw )0 (e idS Hlade g oy bilate 31 g lapyle) Gde (po g doyd Vi mdaw

Col 0 W2l (slaazalS 4 Cuns gl5)] )1 ne HialS St (LS )5 eadsb L Wl pols yiagd 13 (Y Jod)

Sygas Mgk b oS 45 ¢)gbas el cundas ZiZyphus jujube ;s cassh L (55550 0 S cul (ool b slhe o
AR

Agricultural Biotechnology Journal;  Print ISSN: 2228-6705,  Electronic ISSN: 2228-6500



BN,

(YE+Y oyl oF o lond V€ 29) (659WS (5590953 gus dlmo

s,

3 g, S (VY JSS) 6S5kie duslie Jl3ges 4 av95 L (GU €t al. 2005) w39y wsglod oSl xaliss oyl gxe
(WYIV00) el YF o ay Voo clale b jlos j0 las)l oyt o (V/00) el YA o 4y )5 Lo ¥ov clale b Lo

bl aals LS b gy bxe cglay a8 0 osalie

12h B124h B48h

. bca ab %ac
3] \ §
o1 §

(M) st

CPEA 13, 95 slaaals Jlooai} l5wo yt oloj 5 s olS ulise 1 (ufiles dumlio log0d ) JSU3
7Y Josa g 43 5SG1S (y90;] 31 oLkl L CPIA

Figure 1. Comparison of the mean interaction of colchicine and time on seedling viability of
CP48 and CP69 cultivars using Duncan test at 1% probability level
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Figure 2. Comparison of the mean interaction of colchicine and time on seedling height of

CP48 and CP69 cultivars using Duncan test at 5% probability level
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Figure 3. Comparison of the mean effect of cultivars on seedling height of CP48 and CP69

cultivars using Duncan test at 5% probability level
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Figure 4. Stomata of leaves obtained from treatments with colchicine (A) without colchicine
(B) (Bar 100um)
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Figure 5. Comparison of mean interaction of colchicine and time on number of seedling

stomata of CP48 and CP69 cultivars using Duncan test at 1% probability level
YV Y

Agricultural Biotechnology Journal;  Print ISSN: 2228-6705,  Electronic ISSN: 2228-6500



RN,

V€Y () Kon g 08

wamsml,

9 lowi Jles! 51,0 VB 3 ol oy 5l Jools ol toaldy 3JUT g Real-Time PCR sy ol
& Camd (S plp YOIEYY Liol3l g )ls cxe CP2A 08, 13 olo (iol38l ol by plis 1y ol i3l CPSA g CPYA 43, g5 )

(5 JS) aly L 1y aals & cand (5l WWIEYY iol58l 5 Jlo xe CPYA 48, 15 5 sl

30
* %
25
X
)
20
_3;
D
{ 15 *x
bt
3 10
3
5
0
CcP4g CP69
0

2l Suid CPTA g CPEA 18, 93 S )3 (5590 (pidd o YU (45 Lommd ol a0yt 1 SIS

(o0 Jloiat ghus 53 5 (ine) ** 5908 A5 o9t by

Figure 6. Relative expression of CAT in salinity stress condition in leave of sugarcane CP48
and CP69, Normal condition is as a control, ** shows that results are significant at the 0.01
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Figure 7. Effect of time and colchicine concentration on CAT2 relative expression. * and **

show that results are significant at the 0.01 and 0.05 levels respectively
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