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Growth promotion of Spirodela polyrhiza using actinobacteria isolated from duckweed
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A total of 97 duckweed-associated actinobacterial strains were evaluated for their effects on duckweed gcrowth by co-cultivation with axenic

Spirodela polyrhiza DKU2002 in modified Hoagland medium. The results showed that 90 isolates increased the duckweed frond number, whereas

seven isolates decreased the frond number compared with the control. Among these, isolates DW16H6, DW18-4, DW29H4, and DW29H34 exhibited the

highest srowth-promoting potential, increasing frond numbers by 1.37-1.46-fold. These isolates were capable of producing siderophores and indole

compounds and exhibited phosphate-solubilizing activity. Co-cultivation with duckweed using single and co-inoculation revealed that single

inoculation resulted in greater increases in frond number, dry weight, and effect on plant srowth (EPG) values than co-inoculation.
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Boonmaks, C., Kettongruang, S., Buranathong, B., Morikawa, M., Duangmal, K. 2023. Duckweed-associated
bacteria as plant srowth-promotor to enhance growth of Spirodela polyrhiza in wastewater effluent from
a poultry farm. Archs Microbiol. 206: 43. doi.org/10.1007/5s00203-023-03778-4

NﬂLLﬂSﬁ%’Q'\ﬁ‘fﬁNﬂﬂ’]ﬁ“lﬂ RN

= a a 1 a a a <
NISANEIAMNAINITAUDILAAR LU UANLTL L UNITAWATNNITLAT YL AL AR U UL A

dl a 1 1 a a = dl o 1 dl o c A

NalsziiuAnasansasyALTnaaanT (EPG) S9AMUIMLAINADAETE9A1WIUNTBUA WLINHAT
FaWE -66.42 119 46.39 wafidus Tnalalaandoulunjalungn moderate PGPB (32 lalaiar) uay
weak PGPB
influent bacteria @4 luiauasanisstyALInvasutln waziiies 5 uay 2 lalaannatlungy weak

45 lalaian) sedeasunisasganinvesunuidea anzn 13 lelnanatlungs non-

PGIB L1az moderate PGIB ANNANHL

50 -
45

4 )

= : Y .

40 @Tm@mmmmmmmimmmﬂmmqmu
8 35 - c al dgl dl v 1
S . V\Ii@umwmumanm laun DW18-4,
S 4
5 25 | DW29H4, DW16H6 waz DW29H34 e
£ 20 1 NN 1.46, 1.46, 1.40 WAz 1.37 %0
2 15 7 13 o o di = o

FIMHNATAL L HaNeLUNUTLAAILAN

10 - 5 \ q q /

5 4 2

0 _

weak PGIB weak PGPB moderate

PGPB

non-influent

moderate

PGIB

bacteria

Fig. 1 Groups of bacteria based on EPG values of duckweed-associated actinobacteria on S. polyrhiza DKU2002 after co-
cultivation in modified Hoagland medium for 7 days. PGIB; plant growth-inhibiting bacteria, PGPB; plant growth-promoting

bacteria
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Table 1 Frond number, dry weight and EPG values of S. polyrhiza DKU2002 co-cultivated with actinobacteria for 7 days.

EPG (%)
Treatment Isolate Frond number Fold Dry weight (mg) Fold
(dry weight)
Single inoculation DW16H6 64.33%0.67° 1.54 22.50%0.55° 1.39 38.89%4.19
DW18-4 48.00%1.00°% 1.15 18.43%1.20% 1.14 13.79%7.81
DW29H4 56.33%1 45 1.35 21.30%0.75% 1.31 31.48%5.25
DW29H34 51.00%1.15P 1.22 22.13%0.64° 1.37 36.63%4.66
Co-inoculation DW16H6+DW29H34 54.00%1.73%° 1.30 20.40%1.14%° 1.26 25.93%7.46
DW18-4+DW29H4  55.00%4.62° 1.32 19.43%0. 720 1.20 19.96%5.08
DW18-4+DW29H34  43.33%£1.20% 1.04 15.93%0.62° 0.98 -1.65%4.55
DW29H4+DW29H34 49.33+3.93Pcd® 1.18 18.03%0.71% 1.11 11.32%5.03
Control 41.67%2.85° 16.20£0.40°
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Table 2 Plant growth-promoting properties and identification based on 16S rRNA gene sequences of the

selected actinobacterial strains.

Siderophore Phosphate

Isolate Closest type strain (% similarity) . _ Indole compounds (ug/ml)
production solubilization

DW16H6 Micromonospora oryzae (99.85%) 2.64 1.10 11.76

DW18-4 Streptomyces albidoflavus (99.34%) 2.88 1.34 10.74

DW29H4 Streptomyces daghestanicus (99.72%) 2.68 1.22 13.21

DW29H34 Krasilnikoviella muralis (99.85%) 1.82 1.16 148.28
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