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Effects of Endophytic Actinomycetes Extracts on Seedling Growth of Tested Plants
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Abstract

Endophytic actinomycetes are utilized as potential sources of novel natural products for
exploitation in weed management. The present study aimed to investigate the allelopathic effects of
endophytic actinomycetes extracts on germination and growth of test plants. Leaf and roots sample of
tangerine tree in Fang District, Chiang Mai Province were randomly collected and isolated into seven isolates
for the experiment. It was found that endophytic actinomycetes crude extract from isolate TGsR-01-004,
TGsR-01-005, TGsR-02-017, TGsR-02-018, TGsL-02-004, TGsL-04-028, and TGclL-04-053 reduced the
germination rate, shoot length and root length, as well as the fresh weight and dry weight of Lactuca sativa
seedlings compared to the control group in a statistically significant manner. In addition, the TGsL-04-028
extracts of supernatant part with increasing concentration exhibited a more pronounced inhibitory effect
on L. sativa germination and growth than cell extracts from the same isolate. However, the extracts from
endophytic actinomycetes had significantly inhibited germination and growth of L. sativa and Bidens pilosa
depending on isolate and test plant species. Our results suggest that endophytic actinomycete had an
allelopathic effects on plants growth and suggest a promising avenue for investigating allelochemicals that
could potentially serve as effective alternatives for the development of novel bioherbicides. Thus,
endophytic actinomycetes hold considerable promise as a source of novel natural products for weed

management strategies.
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Figure 1 Colony characteristics of endophytic actinomycetes TGsR-01-005 (A), TGsL-04-028 (B), and TGsR-
02-017 (Q).
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Table 1 Effects of endophytic actinomycete crude extracts on germination and growth of Lactuca sativa

Lactuca sativa

Treatment Germination  Shoot length  Root length  Fresh weight Dry weight
(%) (cm) (cm) (g/plant) (g/plant)
Control 100.00 a* 113 a 0.53 a 0.0845 a 0.0051 a
TGsR-02-018 7741 c 0.13 ¢ 0.09 c 0.0180 d 0.0027 de
TGsL-02-004 58.06 d 0.33 bc 0.18 bc 0.0362 ¢ 0.0036 bc
TGsR-02-017 16.12 f 0.59b 0.25b 0.0526 b 0.0024 e
TGsR-01-005 3225 e 0.08 c 0.04 c 0.0120 d 0.0017 f
TGclL-04-053 58.06 d 0.10 c 0.06 c 0.0671 b 0.0024 e
TGsL-04-028 3225e 0.19 c 0.09 c 0.0257 cd 0.0040 b
TGsR-01-004 80.00 b 0.19 c 0.08 c 0.0211 cd 0.0031 cd
F-tost *x *x > *x *x
LSD 7.33 0.27 0.15 0.0152 0.0005

®Values are given as mean and different letters indicate significant difference at **P < 0.01, according to LSD

test.
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Table 2 Effects of interaction between extract parts (£) and concentrations (C) of TGsL-04-028 extracts on

germination and growth of Lactuca sativa

Lactuca sativa

Treatment Germination Shoot length Root length Fresh weight Dry weight
(%) (cm) (cm) (g/plant) (g/plant)
El1:C1 100.00 a° 235a 1.33a 0.0856 a 0.0028 a
E1:C2 46.20 b 1.64 a 117 a 0.0226 b 0.0009 b
E1:C3 30.80 ¢ 0.50 b 0.29 b 0.0157 ¢ 0.0014 b
E2:(C1 100.00 a 231a 131a 0.0856 a 0.0028 a
E2:C2 15.40d 0.13 b 0.06 b 0.0120 c 0.0006 bc
E2:C3 7.70d 0.00 b 0.00 b 0.0022 d 0.00002 c
ExC *x * x * *
LSD 1.9E-13 0.86 0.59 0.0060 0.0008

®Values are given as mean and different letters indicate significant difference at *P < 0.05 and **P < 0.01,
according to LSD test. Extract parts = cell (E1) and supernatant (£2); Concentrations = 0 (C1), 0.005 (C2) and
0.01 (C3) g.mL™.
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Table 3 Effects of interaction between endophytic actinomycetes (En) and concentrations (C) of the extracts

on germination and growth of Lactuca sativa

Lactuca sativa

Treatment Germination Shoot length Root length  Fresh weight  Dry weight
(%) (cm) (cm) (g/plant) (g/plant)
En1:C1 100.00 a® 1.97 ¢ 1.18 a 0.0817 cd 0.0075 bc
Enl:C2 100.00 a 290 a 111 a 0.1314 b 0.0089 a
En1:(C3 90.90 d 2.41 abc 1.07 a 0.0814 cde 0.0070 cd
Enl: (4 90.90 d 2.18 bc 0.57 bc 0.0846 cd 0.0072 bcd
En2: (1 100.00 a 2.21 bc 0.96 a 0.0818 cd 0.0076 b
En2 .2 84.80 f 1.92 ¢ 0.68 b 0.0658 def 0.0074 bcd
En2 :C3 95.70 ¢ 2.65 ab 0.44 bc 0.0995 ¢ 0.0085 a
En2: (4 60.90 h 1.29d 0.16 d 0.0471 fg 0.0055 e
En3: (1 100.00 a 2.14 bc 1.21 a 0.0734 de 0.0069 d
En3:.C2 97.70 b 258 ab 0.53 bc 0.1922 a 0.0072 bcd
En3:C3 86.40 e 2.38 abc 0.32 cd 0.0566 ef 0.0077 b
En3:C4 70.50 ¢ 03le 0.32 cd 0.0312 ¢ 0.0057 e
EnxC o o * * o
LSD 7.0E-14 0.53 0.26 0.0250 0.0005

®Values are given as mean and different letters indicate significant difference at *P < 0.05 and **P < 0.01,
according to LSD test. Endophytic actinomycetes = TGsR-01-005 (En1), TGsL-04-028 (En2) and TGsR-02-017
(En3); Concentrations = 0 (C1), 0.005 (C2), 0.01 (C3) and 0.02 (C4) g.mL".
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fudamssenueaudn 8. biternate anas 20 Wosidud lurasidionaaouiuana Nocardiodes sp. ansnIniiuds
nssonldunda 80 wedidus (Singh et al, 2017) wonaint gauvidannsaadasadquissiniidmansemy
sewadiiewdoiasauasitald (Bataineh et al, 2008) ey nsdinsAnwideuenilugednoulaliilun e
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(Ma et al,, 2023; Wang et al,, 2021) winfiafiléuuTuna 1AA ﬁﬁmmﬁu%’uguﬁﬂﬂ D1VILENANTLTNUABTINNY
167 (Beyeler et al,, 1999) Faaanndasiu Pilet and Saugy (1985) filss1aa1ulisn Anududuaes 1AA ﬁqa%ﬂaj
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Table 4 Effects of interaction between endophytic actinomycetes (En) and concentrations (C) of the extracts
on germination and growth of Bidens pilosa

Bidens pilosa

Treatment Germination Shoot length Root length  Fresh weight  Dry weight
(%) (cm) (cm) (g/plant) (g/plant)
En1:C1 100.00 a® 2.71 bc 1.75 a 0.0638 a 0.0061 cdef
Enl:C2 46.83 e 051e 1.81 a 0.0378 cd 0.0060 defg
En1:C3 4195 f 030 e 0.92 bc 0.0295 e 0.0057 gh
Enl: (4 37.07 ¢ 0.26 e 0.72 c 0.0259 fg 0.0063 bcd
En2: (1 100.00 a 339a 1.53 ab 0.0627 a 0.0058 fg
En2 .2 55.00 c 1.77d 0.90 bc 0.0351d 0.0068 a
En2 :C3 63.00 b 2.30 cd 0.65 ¢ 0.0373 d 0.0055 h
En2: (4 53.00 d 0.68 e 0.45 ¢ 0.0279 ef 0.0059 efg
En3: (1 100.00 a 3.00 ab 1.76 a 0.0649 a 0.0062 bcde
En3:.(C2 4195 f 0.44 e 213 a 0.0435 b 0.0063 bc
En3:(C3 37.07 ¢ 0.38 e 1.68 a 0.0407 bc 0.0064 b
En3: (4 29.27 h 0.15e 0.47 c 0.0233 ¢ 0.0050 i
EnxC o o * * o
LSD 2.02E-13 0.54 0.67 0.0031 0.0003

®Values are given as mean and different letters indicate significant difference at *P < 0.05 and **P < 0.01,
according to LSD test. Endophytic actinomycetes = TGsR-01-005 (En1), TGsL-04-028 (En2) and TGsR-02-017
(En3); Concentrations = 0 (C1), 0.005 (C2), 0.01 (C3) and 0.02 (C4) g.mL".
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