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The effects of explant sources, plant growth regulators on callus induction and plantlet differentiation from leaf blade,
petiole, and meristem tissue of Pelargonium citrosa were investigated under illumination or in dark condition. Leaf blade
explants cultured on Murashige and Skoog's medium containing 24-D and kinetin did not form callus or organ. But those
cultured on medium with NAA and BA produced callus and shoots. Dark condition was more effective than light
condition to callus induction and showed that some of shoots were differentiated directly from leaf blade explants. Callus
proliferated vigorously on meristem tissue after 7 days of culture, and multiple shoots were obtained from callus on
medium with 0.5 mg/L NAA and BA. Roots formed readily from about 80% of the shoots cultured on medium with 1.0
mg/L NAA. Regenerated plantlets regenerated had phenotypically normal leaves and roots.
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Table 1. Effects of growth regulators, light or dark condition from
leaf blade explants of Pelargonium citrosa after 30 days of culture.

Growth regulators (mg/L) Light Dark

24-D Kinetin NAA BA Explant Callus Shoots Esxplant Callus Shoots

0 0 0 0 18 - - 18

02 05 18 18

05 05 18 18

05 10 18 18

05 20 18 18

10 05 18 - - 18

10 10 18 - - 18

10 20 18 - - 18 - -
02 05 2 17( 81 2 63) 0 30(1000) 5(167)
05 05 K K 50 6(167) 30 30(1000) 2(833)
05 10 2 2(1000)  X27) H  H(1000) 2(77.1)
05 20 2 H( 83) - 3H  H(1000) H(7L4)
10 05 3 3 U9 10(256) 30 30(1000) 20(66.7)
0 10 2 8( 364) 13(530) 30 3(1000) 20(66.7)
10 20 2 2(1000)  15(682) 3 30(1000) 2(733)

aParentheses indicate percentage to number of cultured explants.

Figwe 2. Callus formation and shoot differentiation from the
base of leaf blade explant (arrow) on MS medium containing
05 mg/L NAA and BA.
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Table 2. Effect of growth regulators, light or dark condition from
petiole explants of Pelargonium citrosa after 30 days of culture.

Growth regulators (mg/L) Light Dark
24-D Kietin NAA BA Explant Callus Shoots Explant Callus Shoots
0 0 0 0 18 - - 18 -
02 05 18 - - 18 2( 111)
05 05 18 1562 - 18 5( 278)
05 10 18 1( 56 - 18 2( 1LY
05 20 18 1 56 - 18 -
10 05 18 1( 56) - 18 2(11D
10 10 18 - - 18 3( 167)
10 20 18 - - 18 10( 556)
02 05 29 27( %31) 2 14 438)
05 05 23 23(1000) 23 23(1000)
05 10 20 200100 - 19 19(1000)
05 20 2 3 BYW(625) 20  9( 450)
0 05 £ H(814) % 18 750)
10 10 B 33(1000) 2 % &7 20((1)0)
10 20 23 10( 435) 2 32(1000)26(813)

aParentheses indicate percentage to number of cultured explants.

Figure 1. Vigorously proliferating callus induced from meristem
explant of Pelargonium citrosa.
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Table 3. Effect of growth regulators from meristem explants of
Pelargonium citrosa after 30 days of culture.

Growth regulators No. of Callus Shoot2
explants induction  differentiation

NAA  BA (mg/L)

02 05 9 6 ( 66.7)b ++

05 05 9 9 (1000) +++

05 10 9 ( 77.8) +++

05 20 9 9 (1000) 44

10 05 9 9 (100.0) ++

10 10 9 6 ( 66.7) +

L0 20 g 6 ( 667) +

a+, slight; ++, moderate; +++, good.
bParentheses indicate percentage to number of cultured explants.

Table 4. Effect of NAA and IAA on root formation from shoots of
Pelargonium citrosa after 30 days of culture.

Growth regulators No. of shoot No. of shoot
produced producing root
NAA  TAA (mg/L)
0 30 0(0)*
02 0 6 (200)
05 0 10 (333)
1.0 0 24 (800)
20 0 12 (400)
50 30 10 (333)
02 0 6 (20.0)
05 0 4 (133)
1.0 0 5 (16.7)
20 0 4 (133)
50 0 1(33)

aParentheses indicate percentage to number of cultured explants.
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Figure 3. Multiple shoots regenerated from callus.

o AFzAA FAHFANE oJd FHo Mt A
B Ho)A] dsih

TR RS ok U4 AP QoA 24-Ds}
kinetin®] E4AMee HE F2 FAHE Holx 4UYE
NAA¢}l BA9| E4Ae 77t 423 AHo gl NAA
o} BAA R AAStH T e oataled ZE HE TN
WjoF 793NE Aear) FEET) ARbsle] vk 10476
t FEALE VR A FA o] o FoiA(Fig
1) 53 Enilile v 7 $2 A= 349
o o)9} 7o FAF AeAe] Fie)A] wjok 1597 4E
shoot7} 34571 AlFtaA w1 0Y7HA] 48] 2442
HA 25 G42] multiple shootE A& 4 AAEH 53
NAA¢} BA7} 742} 05 mg/L4 E43719 WA M= vl
of 50 F /9] Audt 1007] oJAte] multiple shoots7} -
3}, A= HFig. 3). BA 10 mg/L o] H7lFMx
shoot®] #3}4= WA%F AAo] MEHAL NAA 1.0
mg/Ls} BA 10 mg/L o] H7b: A2 e}
nodulefke] 913 shoote] RILE AQon] Ao 3] o
Steick ol el AN AEAE g FHAA BH0=
AANE BS, BN RS A Agad
X9} shoot¥-3jell = THIRSZUEMS] widke] 714 &l
uk-g-o] Atk

Shoot2FE| 2|25}

AT HEFAZ AE34717] 9131 shootE NAASL
IAAS] BERigiel &7 F2E E3pAZHTable 4). @R
% 1097 10 mg/L NAAZ} A7 wiA]ellA 522
FHERE RFE 5 A= W D97 e= [AAR7]
AN E Fel7h B ARt v v 0U7A
A A3 FepiE2 TAAR/PA R NAA#] )7}

Figure 4. A plantlet transplanted in pot.
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