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Effects of Iron, Activated Charcoal and Agar on Leaf Chlorosis and
Growth of In Vitro Curcuma hybrid cv. Violet
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Abstract
The effects of iron, activated charcoal, and agar showed against yellowing leaves and growth of
in vitro curcuma hybrid cv. Violet. The curcuma plantlets were cultured on the MS medium containing
3% sucrose, activated charcoal, iron, and agar at various levels. The concentration of agar affected the
occurrence of leaf yellowness and the growth of curcuma. Using iron (2.78 g L) in combination with
0.2% activated charcoal and 2.8 ¢ L™ agar in culturing the curcuma hybrid cultivar, Violet, resulted in
the lowest level of leaf yellowness and growing well was found.

Keywords: Iron, activated charcoal, agar, leaf chlorosis
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Figure 1 The level of in vitro culture of curcuma leaf yellowness A) leaf yellowness level 1; B) leaf

yellowness level 2; C) leaf yellowness level 3; and D) leaf yellowness level 4
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Table 1 The effects of iron (Fe-EDTA), activated charcoal (AC), and agar on curcuma hybrid cv. Violet

height, leaf numbers, new shoots number, leaf yellowness level, root length, and the root

number after culturing on MS medium for 9 weeks

Plant Root
e . Leaf Shoot Leaf
Height Root No.  length
No. No. yellowness
Fe AC(%) Agar (gL’  (cm) (cm)
2.6 13.04 3.2 0.2 1.0° 6.0 4.90°
~ 0.2 2.8 14.32 2.6 0.6 2.2 7.4 8.30"
;',, 3.0 12.72 3.2 0.2 1.4° 6.4 5.36°
0
S 2.6 12.98 2.6 0.4 2.6% 6.2 6.34
0 2.8 12.78 3.4 0.4 2.2 7.2 6.22"
3.0 13.24 3.0 0.8 2.8% 8.2 5.12°
2.6 13.80 3.2 0.0 3.2° 7.0 5.72°
— 0.2 2.8 13.46 3.0 0.8 3.2° 7.4 5.84°
;',, 3.0 14.26 3.0 0.2 3.0° 7.0 9.26°
O
- 2.6 12.32 3.0 0.4 1.8 5.2 5.84°
0 2.8 12.28 3.0 0.6 1.0° 6.8 5.20°
3.0 12.66 3.0 0.4 1.4° 6.8 5.34¢
F-Test ns ns ns x* ns xx
CV.% 12.46 16.61 17.09 52.21 24.61 271.92
Remarks: Mean values follow by different letters in column indicate significant differences by Duncan’s new
multiple range test, the alpha level of p<0.05
** = significant differences at the confidence level 99%
ns = non-significant differences
Ufdutussewinamsiisnmansiudunaiy  Uvpngnaauaneiug (Violet) lustmsdunsigyidid
fuud Tvdwasesziuanumdewedlu Jansld  nsindSnasigmaniudy 5.56 niusednsiu
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a a ) a B3 PN o
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ansiwvaniiu (a36l, 2559) 91RtedasunIaduds
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Table 2 The effects of interaction between iron (Fe-EDTA) and activated charcoal (AC) on leaf yellowness

of curcuma hybrid cv. Violet

Factor

Average of leaf yellowness

2.78 g L' Fe-EDTA + 0.2% AC
2.78 g L' Fe-EDTA + 0% AC
5.56 g L' Fe-EDTA + 0.2% AC
5.56 g L' Fe-EDTA + 0% AC

1.53¢
2.53
3.13°
1.40°

Remarks:

Mean values follow by different letters in column indicate significant differences by Duncan’s new

multiple range test, the alpha level of p<0.05

venndinsliindn 2.78 n¥usedng Tamiuiu
2.8 nusedns wazmslivdn 5.56 n3usedns iy
fu 3.0 n¥usedns TAnaduadnuenisinuindign
Wiy 7.26 wag 7.30 lwufuns mudidu dannnd
nsldiwén 2.78 nSusiedng sauiuiu 2.6 niusiedns
(Table 3) Ujduiussewinamseuiusiudiuiu (Table 4)
wundenuuanasiuegeitedag Inensldneau

fudud 0.2 Wesiud Taufutu 2.8 nSuseding wax
nslduanuiuiud 0.2 Wesdus sauduiu 3.0 niu
siodns fAleAsmNeIsININTign Wity 7.07 uas
7.31 WURWAT ANEAU S%a%nAD MILETu 2.6 Ny
sodns Inglalldnsauiuiug uaznnsliiu 2.8 niusie
303 Inglalldnaduiusiudiidnodemuensn whiu
6.09 Uay 5.71 WURlIAT AUEIAU

Table 3 The effect of interaction between iron (Fe-EDTA) and agar on root length of curcuma hybrid

cv. Violet

Factor

Average root length (cm)

278 ¢ L' Fe-EDTA + 2.6 ¢ L Agar
278 gL' Fe-EDTA + 2.8 g L™ Agar
278 g L' Fe-EDTA + 3.0 g L Agar
556 ¢ L' Fe-EDTA + 2.6 g L™ Agar
556 ¢ L' Fe-EDTA + 2.8 ¢ L Agar
5.56 ¢ L' Fe-EDTA + 3.0 g L Agar

5.62°
7.26°
5.24°
5.78°
5.52°
7.30°

Remarks:

Mean values follow by different letters in column indicate significant differences by Duncan’s new

multiple range test, the alpha level of p<0.05
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Table 4 The effect of interaction between activated charcoal (AC) and agar on root length of curcuma

hybrid cv. Violet

Factor

Average root length (cm)

0.2% AC + 2.6 g L Agar
0.2% AC + 2.8 g L' Agar
0.2% AC + 3.0 g L" Agar
0% AC + 2.6 g L Agar
0% AC + 2.8 g L™ Agar
0% AC + 3.0 g L Agar

5.31°
7.07°
7.31°
6.09"
5.71™
5.23°

Remarks:

Mean values follow by different letters in column indicate significant differences by Duncan’s new

multiple range test, the alpha level of p<0.05
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