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ABSTRACT

Background and Objectives: The epidemic of coronavirus disease 2019 (COVID-19) causes an
increased demand for Andrographis. Inducing polyploidy Andrographis is an alternative way to
enhance the Andrographis yield. The aim of this study was to evaluate the effect of colchicine
on the growth of Andrographis.

Methodology: Seeds of Andrographis were treated to induce polyploidy using five different
colchicine concentrations (0.0, 0.1, 0.2, 0.3, and 0.4%) at two different exposure times (12 and
24 hours). The 5 x 2 factorial in a completely randomized design was used and then compared
means among treatments using Duncan’s new multiple range test at a confidence interval of
95%.

Main Results: Germination rate of 1-month-old Andrographis plants had significant differences
among treatments (P < 0.05). The highest germination rate of 12.25 + 1.97% was found in T3
(0.1, 12), then T5 (0.2, 12) at 12.00 + 0.61%. Increasing colchicine concentration up to 0.3 and
0.4% at 12 and 24 hours significantly caused a lower rate of germination (P < 0.05). At 3 months
old of Andrographis plants, plant height, the number of leaves, and the number of nodes
differed among treatments, with the highest values at 0.0% colchicine concentration. Moreover,
the 4-month-old Andrographis plants had the highest number of nodes in T1 (0.0, 12) with
11.10 + 1.40 nodes, the highest number of branches in T7 (0.3, 12) with 9.40 + 2.32 branches,
the highest number of leaves in T1 (0, 12) with 77.70 + 25.06 leaves, and the widest leaf in T4
(0.1, 24) with 2.06 + 0.23 cm. No significant differences in leaf length.

Conclusions: The discovered abnormal plants were mixoploidy chimera. Therefore, abnormal
plants should be indicated when these trees are fully developed.

Keywords: Indigenous Andrographis, colchicine, Andrographis morphology
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Table 1 The effect of concentration and duration of colchicine treatment on germination,
abnormalities, plant height and number of leaves of indigenous Andrographis at the

age of 1 month

Factor Germination Abnormalities Plant height Number
(%) (%) (cm) of leaves
Colchicine concentration (%)
0.00 8.30 + 2.06" 0.17 + 0.18 0.63 + 0.19% 2.84 + 0.30%
0.10 11.38 + 1.85° 0.33 + 0.59 0.53 + 0.17° 2.90 + 0.24%°
0.20 10.46 + 2.40° 0.37 £ 0.52 0.77 £ 0.16° 2.95 + 0.33°
0.30 6.33 + 1.75° 0.17 + 0.25 0.55 + 0.15° 2,61 + 0.29°
0.40 6.5 + 1.85" 0.29 + 0.28 0.59 + 0.09" 2.58 +0.32°
F-test w* ns * *
Duration time (hour)
12 9.22 + 2.72 0.30 £ 0.43 0.59 + 0.15 2.72 + 0.25
24 7.98 + 2.80 0.23 +0.34 0.63 +£0.19 2.83 £ 0.38
F-test ns ns ns ns
Colchicine concentration (%) x Duration time (hour)
0.0, 12 759 + 1.23“ 0.17 £ 0.19 0.60 + 0.05 278 +0.12
0.0, 24 9.00 + 2.66" 0.17 £ 0.19 0.66 + 0.28 2.90 £ 0.42
0.1, 12 12.25 + 1.97° 0.42 + 0.84 0.57 + 0.23 2.85 +0.23
0.1, 24 10.50 + 1.45® 0.25 +0.32 0.49 + 0.11 2.96 + 0.28
0.2,12 12.00 + 0.61° 0.33 + 0.47 0.73 £ 0.14 291 +£0.25
0.2, 24 8.92 + 2.60™ 0.42 + 0.63 0.80 £ 0.19 3.00 £ 0.42
0.3, 12 6.92 + 1.03“ 0.17 £ 0.19 0.46 +0.12 2.53 +0.17
0.3, 24 575 + 2.28° 0.17 £ 0.34 0.65 + 0.12 2.68 +0.40
0.4,12 7.33 + 1.44 0.42 + 0.32 0.61 +0.84 254 +0.24
0.4, 24 5.75 + 2.06° 0.17 £ 0.19 0.56 + 0.95 2.62 +0.43
F-test ** ns ns ns
CV (%) 18.16 74.18 15.75 8.54

Letter (s) in each column indicated least significant differences at probability (P) < 0.05, ns =
non-significant, ** Represent significant at the P = 0.01 level, and * Represent significant at the
P = 0.05 level
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nsAnwIves Surson et al. (2021) Tugen 7
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Tuvasiundranas WewSeufieuszeznainisié
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Usingnisal gigas effect Farluunvese T
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Table 2 The effect of concentration and duration of colchicine treatment on plant height,
number of leaves and number of nodes of indigenous Andrographis at the age of 3

months
Colchicine Duration time Plant height Number of leaves Number of nodes
concentration (%) (hour) (cm)
0.0 12 12.00 + 2.71° 31.30 + 6.74° 6.10 + 0.90°
0.0 24 12.56 + 1.24° 31.15 + 3.29° 5.70 + 0.97®
0.1 12 8.37 + 1.40° 20.05 + 5.31° 4.55 + 0.60™°
0.1 24 7.62 + 2.33 15.00 + 4.07™ 4.10 + 0.81
0.2 12 4.80 + 1.26" 10.00 + 1.81° 3.65 + 0.30°
0.2 24 576 + 1.26° 13.95 + 5.74" 3.95 + 1.30
0.3 12 7.96 + 1.98° 19.25 + 6.24° 4.90 + 0.93*°
0.3 24 7.74 + 3.60° 16.40 + 6.56™ 5.00 + 1.14°°
0.4 12 7.22 +1.07° 15.60 + 1.99™ 5.25 + 0.91°
0.4 24 5.53 + 1.48° 12.45 + 2.85™ 3.80 + 0.91
F-test *% *% *%
CV (%) 27.00 25.97 19.50

Letter (s) in each column indicated least significant differences at probability (P) < 0.05, ns =

non-significant, ** Represent significant at the P = 0.01 level, and * Represent significant at the

P = 0.05 level

NNTANYITNYUENNFUFININGIVD4
fhngarelaseny 4 e wdannisnsawansey
1AaTTUANUNTIY 0.0, 0.1, 0.2, 0.3 way 0.4
Woedldud Wunan 12 way 24 Halus wud Ay
gevasiimganglasiudaznInuuAuaneaiy
aﬂwaﬁﬁﬂéwﬁméﬂquaﬁa (P < 0.01; Table 3)

aenpdesfiunsfinuues Surson et al. (2021) 4
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garden cress finuin MsvdalAadduilinsesey
dulsluiieuusnanas ndsandunuinislasy
uazlilasulpat@uiinisasgaulaliuanaieiu
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finasun (Surson et al., 2018) LANAINAINATT
Anwlusimiinuin duRaunfilesulaaddu
fSunudereduunnnidulndiilillésulnaddu
(Surson et al., 2021) agalsin1n NIALUA
AlssulradBuiifiswaudogeiian e vidniuudi
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(8.65 + 1.38 19)

Table 3 The effect of concentration and duration of colchicine treatment on plant height,
number of nodes and number of branches of indigenous Andrographis at the age of

4 months
Colchicine Duration time Plant height Number of Number of
concentration (%) (hour) (cm) nodes branches
0.0 12 32.00 + 6.81° 11.10 + 1.40° 8.60 + 1.57
0.0 24 29.45 + 3.70° 750 + 1.27"™ 7.45 + 2.18%°
0.1 12 26.27 + 3.18" 8.00 = 0.82"™ 9.25 + 1.83°
0.1 24 24.45 + 5.40° 7.05 + 1.15™ 7.15 + 1.49%°
0.2 12 15.40 + 2.26° 5.95 + 0.50° 4.10 + 1.73°
0.2 24 20.97 + 11.17™ 6.20 + 1.85° 7.06 + 1.06™
0.3 12 25.73 + 7.21° 7.45 + 1.48"™ 9.40 + 2.32°
0.3 24 23.80 + 9.66° 6.80 + 2.65™ 5.70 + 3.32"
0.4 12 26.70 + 5.40° 8.15 + 0.72™ 7.35 + 1.02%°
0.4 24 22.10 + 3.48°" 8.65 + 1.38" 6.30 + 1.18°"
F-test ** ** *
CV (%) 25.82 18.80 26.10

Letter (s) in each column indicated least significant differences at probability (P) < 0.05, ns =

non-significant, ** Represent significant at the P = 0.01 level, and * Represent significant at the

P =0.05 level
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AT nassailasulnadduisiuiulvasedu
anas (Kaensaksiri et al., 2011) ag1alshiniy

%
asn.n. \\?/f
wutlu Stevia rebaudiana Tlésulrat@uiisuan
Asseguiinty (Talei et al., 2020)
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12 4l ﬁﬁi’ﬂuauluﬂaaﬁfjm (26.50 + 4.01 Tv;

Table 4)

Table 4 The effect of concentration and duration of colchicine treatment on number of leaves,

leaf width and leaf length of indigenous Andrographis at the age of 4 months

Colchicine Duration time Number of leaves Leaf width Leaf length
concentration (%) (hour) (cm) (cm)
0.0 12 77.70 + 25.06° 1.62 + 0.28" 6.03 + 1.21
0.0 24 72.35 + 25.80™ 1.49 + 0.29° 6.80 + 1.97
01 12 61.05 + 15.24° 1.91 +0.01% 6.87 +0.24
0.1 24 49.30 + 13.74"° 2.06 + 0.23° 7.18 £0.27
0.2 12 26.50 + 4.01° 1.59 + 0.17" 5.4 +0.46
0.2 24 34.00 + 13.65% 1.85 + 0.43% 544 £ 1.14
03 12 45.55 + 15.27¢ 1.71 £ 0.20% 593 + 0.67
03 24 45.60 + 12.52° 141 £ 0.12° 5.45 + 0.66
0.4 12 55.60 + 13387 1.88 + 0.07% 6.85 + 1.02
04 24 38.80 + 5.83“" 1.67 + 0.22" 6.65 + 0.83
F-test ** x> ns

Vv (%) 3153 39.43 15.65

Letter (s) in each column indicated least significant differences at probability (P) < 0.05, ns =

non-significant, ** Represent significant at the P = 0.01 level, and * Represent significant at the

P = 0.05 level
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(Figure 1)

Figure 1 Native Andrographis at 5 months of age: normal plant that did not receive colchicine

(A), abnormal plant that received colchicine (B).
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Figure 2 Flow cytometric analysis on DNA content of indigenous Andrographis normal plant

(A) and abnormal plant (B)
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