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Plant growth—promoting characteristics of A10 (Paecilomyces lilacinus) and effects of its fermentation broth
on Cs" accumulation in Brassica juncea L. seedlings

HAN Na, TAO Zong—ya, DAT Wen—xiu, HUANG Pan, LIU Qiao, LAT Jin-long, WU Guo, LU Hong"

(Life Science College, Sichuan Normal University, Chengdu 610101, China)

Abstract: In the present study, a strain of the fungus Paecilomyces lilacinus, named A10, was isolated from potted soil with a cesium (Cs")
content (p[Cs*]) of 10 mmol -kg™. A10 was studied in order to investigate its plant growth—promoting characteristics and the effects of A 10
fermentation broth on Cs"bioaccumulation in Indian mustard ( Brassica juncea L.) seedlings, by measuring the secretion of auxin(IAA) ana-
logs, the content of soluble phosphorus, the effective potassium in media with different Cs” concentrations, and the Cs” content in seedlings.
The following results were obtained. A10 had strong tolerance and Cs'-enrichment traits, although the phosphorus solubilization ability of
A10 was significantly inhibited when the p[Cs'] in the medium was 50~100 mg- L' (P<0.05). Treatments in which either Cs" or exogenous
tryptophan was added to the medium could significantly increase the secretion of IAA analogs induced by A10. A10 fermentation broth was
diluted (dilution ratio 5x, 35%, 55x) with 1/2-strength Hoagland nutrient solution, formulated to yield solutions containing p(Cs") 25~100

mg- L', and then used as culture solutions to cultivate Brassica juncea seedlings. At p(Cs*) 0 mg-L™'(CK), the dilute solution of A10 fer-
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mentation broth clearly affected root growth, and the secretion of IAA initially increased and subsequently decreased. Optimal root—promot-

ing effects were observed in seedlings treated with the 35x dilutions of fermentation broth. When seedling were cultured in 5x, 35x, and 55x

diluted broth containing p(Cs*) 100 mg -« L', the amounts of Cs* bioaccumulated increased significantly in the aboveground parts of seed-

lings, with maximum values of 8.86 mg-+ g™ DW in the aboveground parts and 16.76 mg-g™ DW in the belowground parts being recorded in

seedlings cultured in the 35x diluted broth. Furthermore, we detected a significant negative correlation between the accumulated Cs* and K*

content in the aboveground parts of seedlings. Collectively, these results indicate that A10 has distinct plant growth—promoting properties,

whereas treatments with A 10 fermentation broth can promote Cs* bioaccumulation in Indian mustard seedlings.

Keywords: Paecilomyces lilacinus; cesium; indian mustard ( Brassica juncea L.) seedling; plant—microbial interaction
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Figure 5 Effects of the A10 fermentation broth with different Cs® concentration on root growth of Brassica juncea L. seedlings
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Figure 6 Effects of the A10 fermentation broth with different Cs" concentration on dry weights of aboveground and underground parts in

Brassica juncea L. seedlings
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Figure 7 Effects of the A10 fermentation broth with different Cs” concentration on Cs*accumulation amount of aboveground

and underground parts in Brassica juncea L. seedlings
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Figure 8 Effects of the A10 fermentation broth with different Cs™ concentration on K* contents of aboveground and

underground parts in Brassica juncea L. seedlings

r o O 35{5 R 11=76.887-3.974 4x
% 751 (R*=0.947,P<0.05)
o i B 5{ERBER y,=53.227-1.519 5x
> 0r (R'=0.443, P<0.05)
£ 651
£ 60f
g I [
+O 55+
M L
H 50t
AL \.
9 45 [
40 : ' -

Lo 1 2 3 4 s 6 1 s
Cs' & U Cs* accumulation/mg - g™ DW
9 BEARREKE Cs'HI A10 & B i xd ED B3 3 4h v th_E &R Cs™
BERESKSENHEXES T
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Brassica juncea L. seedlings
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Cs 5545 J B9 1 1 WSO 7% 20 20 i 1 3 B iz it
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22 R, UHEHE ST A A LR A AR
WL AT I T E)Z SR E A
/NP IR S5 AU T B 518 [A K T Hh o 5
RERALE Y B RE R  HA A st ez i 40
P55 Z R A 0GPk R 5 22 QPR PR TR 40 AT I
A 1 A R TS P A BT ) B A 7 TR ) e
B, IR 5 B NH-PL-03 X A7 HL#k 4 2 L5 i
I EYIR RIS . AR R B8 IREE &
A10 BAG Bsm ) I i PR RE 0 (I 1 81 2) |, AR
R B Cs i ZE P A10 A W RE ), (H— e FR
S T ALO ARV BE (K1 3) . A10 R BRI RE)™ A=
G3 U TAA ZAUH) , X EE TS 40 i A AR K 5 i 46 R
A AR A A A KN (1 5) L 3 — 25 2R 5 4R /)N
e AT A R — B AR S 47 5
LA AT A ) A A B ) A 2 A BT S TR AT
5%, 1969 4F Voinove—Raikova 254} i 1R & #1F %5 7]
77 A TAA 5 Leverone S8 42 1% TAA 5 F KB 7175
B G s I EC IO IREE % PL-HN-16 fi i
INZ IR ZER AR A TG A R R o - 5 24 14 kDa (1 5
P BT 5 RS 10 S5 T X6 DR S 4 Y Sl i
ANA A FH A2 IR 54075 B2 U8 W P 12 kDa #1128 kDa
S DN DA PSR Y S A R R A A
FEAETHEFRUEM T . AT IL IR H HH AP 14 ®
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R, TS FERL X Y 8 IS, TR B O 5 2 2R
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