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Abstract

Enhance efficiency plant regeneration of three cactus species including Gymnocalycium damsii,
Echinocereus rigidissimus and Echinocactus grusonii were studied. The objective was to investigate the effects of
sucrose, explant types and BA on proliferation, growth and development of cactus. The shoot at size of 0.5 cm of
three genotypes cactus were uncut halves and longitudinally cut pieces and cultured on MS (Murashige and Skoog)
medium supplemented with 0, 15, 30 and 45 ¢/l sucrose. After 8 weeks of culture, the results found that each
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species gave various responses to different concentrations of sucrose. The explant uncut longingly of G. damsii
cultured on MS medium supplemented with 15 ¢/L sucrose gave the highest shoot induction at 35.05%, number
of shoot (1.28 shoots/explant) and number of root (1.60 roots/explant). For Echinocereus rigidissimus, the explant
cut longingly and cultured on MS medium supplemented with 45 g/L sucrose gave the highest shoot induction at
60.25% and number of shoot (7.53 shoots/explant). The explants cut longingly of Echinocactus grusonii and
cultured on MS medium supplemented with 45 g/l sucrose gave the highest shoot induction at 36.18% and number
of shoot (3.69 shoots/explant). On the other hand, the explant uncut longingly of Echinocactus grusonii and
cultured on MS medium supplemented with 15 g/L sucrose gave the highest shoot length (8.60 mm.), root
induction (16.35%), number of root (11.50 roots/explant) and root length (2.40 mm). For effect of BA on growth
and development of 3 genotypes cactus, the results showed that shoot of G. damsii and Echinocereus rigidissimus
cultured on MS medium supplemented with 1 mg/l BA gave the highest shoot induction (60.25 and 75.25%) and
number of shoot (10.40 and 3.53 shoots/explant), respectively, after 4 weeks of culture. On the other hand, shoot
of E. grusonii cultured on MS medium supplemented with 2 mg/l BA gave the highest shoot induction at 67.25%

and number of shoots at 2.27 shoots/explant.

Keywords: Cactus, sucrose, type of explant, plant growth regulator, plant regeneration
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Table 1 Effect of different concentrations of sucrose and explant types on proliferation of G. damsii after 8 weeks of culture

Explant  Concentrations Shoot Number of Length of Root Root Number of
types of sucrose induction shoot (shoots/ shoot induction Length root
(g/L) (%) explant) (mm) (%) (mm) (roots/explant)
0 10.25¢ 0.70 7.10 15.254 3.40° 1.20
Full 15 35.05° 1.28 6.80 45,750 13.00? 1.60
30 32.552 1.11 7.70 65.252 14.00° 1.50
a5 30.65° 1.08 5.90 62.85° 14.70° 1.10
0 15.354 0.67 6.40 12.35¢ 4.90° 1.00
Half 15 23.65¢ 1.15 9.50 42.55° 12.90°° 1.10
30 29.85% 1.09 8.60 31.85¢ 11.30% 1.10
a5 27.65% 0.89 7.00 28.45¢ 9.50%° 0.80
F-test * ns ns * * ns
CV. (%) 25.12 32.25 28.09 21.66 19.35 26.65

ns = not significantly difference, *

= significantly difference at p < 0.05

Values followed by the same letters within each column are not significantly different according to DMRT (p < 0.05)
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Table 2 Effect of different concentrations of sucrose and explant types on proliferation of E. rigidissimus after 8 weeks of culture

Explant Concentrations Shoot Number of Length of Root Length of Number of root
types of sucrose induction shoot (shoots/ shoot (mm) induction  root (mm) (roots/explant)
(g/L) (%) explant) (%)

0 8.15¢ 0.814 11.80° 10.22¢ 5.80° 1.10

Full 15 15.244 1.17¢ 6.80° 19.36° 10.00° 1.70

30 25.22¢ 1.07¢ 9.60%° 25.152 8.50° 1.70

a5 27.95¢ 1.23¢ 8.80% 22.11% 6.40° 1.60

0 9.25¢ 0.924 12.00° 9.25¢ 4.80° 0.60

Half 15 16.459 1.16° 5.60° 13.650¢ 1.20° 0.20

30 45.25° 3.26° 7.30% 19.22b 0.30° 0.30

45 60.252 7.532 5.20° 16.65°¢ 0.30° 1.70

F-test * * * * * ns
CV. (%) 14.88 18.26 16.92 14.27 17.48 13.29

ns = not significantly difference, *

= significantly difference at p < 0.05

Values followed by the same letters within each column are not significantly different according to DMRT (p < 0.05)

Table 3 Effect of different concentrations of sucrose and explant types on proliferation of E. grusonii after 8 weeks of culture

Explant  Concentrations Shoot Number of Length of Root Length of Number of root
types of sucrose (g/L) induction shoot (shoots/ shoot (mm) induction  root (mm) (roots/explant)
(%) explant) (%)

0 13.27¢ 0.54¢ 8.50 10.33b 8.15% 1.40°

Full 15 15.25¢ 0.88¢ 8.60 16.352 11.502 2.40°

30 16.25¢ 0.84¢ 5.40 15.252 5.10¢ 1.30°

45 16.97¢ 0.86¢ 4.30 12.45° 3.704 1.30°

0 10.46¢ 0.79¢ 6.10 0.00¢ 0.00¢ 0.00°

Half 15 13.69¢ 0.87¢ 6.90 6.25¢ 5.40¢ 1.00%®

30 27.560 1.35° 3.90 10.24° 5.10¢ 1.30°

45 36.18? 3.692 5.40 13.66° 4.20< 1.60°

F-test * * ns * * *
C.V. (%) 16.25 17.89 15.29 18.33 19.25 18.25

ns = not significantly difference, *

= significantly difference at p < 0.05

Values followed by the same letters within each column are not significantly different according to DMRT (p < 0.05)
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.'*"

Figure 1 Characteristic of shoot and root formation of 3 genotypes cactus were cultured on MS medium supplemented with difference
concentration of sucrose after culturing for 8 weeks. (bars = 0.5 cm)
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Table 4 Effect of difference concentrations of BA on shoot proliferation of 3 genotypes cactus after 4 weeks of culture

Concentrations Shoot induction (%) Number of shoot (shoots/explant)
of BA (mg/L) G. damsii E. rigidissimus E. grusonii G. damsii E. rigidissimus E. grusonii
0 36.33° 25.75° 13.33P 2.60° 2.20P 0.40°
1 60.252 75.252 64.852 3532 10.40° 2.13°
2 26.75° 28.05° 67.25° 0.27¢ 4.47° 2272
3 24.25° 70.152 48.25% 0.87¢ 9.532 1.40%0
F-test * * * * * *
CV. (%) 13.24 15.21 15.78 13.11 14.26 12.33

*

= significantly difference at p < 0.05

Values followed by the same letters within each column are not significantly different according to DMRT (p < 0.05)

Gymnocalycium damsii

Figure 2 Characteristic of shoot proliferation of 3 genotypes cactus were cultured on MS medium supplemented with difference

concentrations of BA after 4 weeks culture (bars = 0.5 cm)
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