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Screening of Microorganisms Secreting Plant Growth Regulators

Bong-Heuy Cho, Keun Kim*, Nack-Moon Sung
Institute of Genetic Engineering, University of Suwon, Suwon 445-743, Korea

ABSTRACT: Various microorganisms secreting plant growth regulators were screened from the
100 microbial isolates including bacteria, actinomycetes and fungi. The isolates showing distict inf-
luence on the plant growth were identified as Aspergillus niger. The germinations of Raphanus and
Cucubis seeds were completely inhibited by the culture filtrates of A. niger KK, A. niger KKS and
A. niger ATCC 9462. The culture filtrates of the three strains also inhibited the formation and
development of roots and hypocotyls of Raphanus. The culture filtrates of A. niger ATCC 26550
induced the hypocotyl curvature of Raphanus like plant hormone-auxin and at the same time caused
the necrosis of the whole leaves.
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Fig. 1. Microscopic observation of the Aspergillus ni-
ger KK.

A: Conidial heads and conidiophore(X 250)

B, C; Conidial heads and conidiophore(X 500)

D, E; Conidia(X 500)

A28 2R E F-$-(Raphanus sativus), 2-°](Cu-
cubis sativus), Z(Vigna angularis) S|t}

MSME) Z4EY 2P 32 ool AR
o] -9} 2} 255 FA 10748 9] a5H
petri dishellth -2 F w|AE wfok A Smis
Rk 547 WA GZ:AAEk] 27T B
et oo} shlFe AYAAEE ZAY F
2| Ao &4-2 Hess(1961)9] wlH.o2 F3 3},
sl 2] 242 Crouch ef 2l(1992)2] Hhgo=
ZA s dZ7-of vl el shuljEe] wet
< Ad 2 A7 FFE FAI

G ME  B(Vigna angularis) & 27C #Hzx7
st A 847t 71 ¥ 7= 5cm HolE A
50 ml ] AE efokeitoie} Sof Sl 100m! &
o} beakeroll Wi 24X|7F FE7 3ol A A=t F
Hi ER5E ALY, TR oA ge] 27
T #HZAF A 527 WA F e HA4 A
=& tx7-9 vws 4 FAPeKSkoog, 1937 ; Ja-
ckson and Harney, 1970 ;5 Hess, 1961).
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A & %, eSS 3em HolZ A2 3 2R

o) glE 22418 A AA]7]7] 984 1.0 mM et

::l‘
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o) 147 Fok wpgitk oA AeE 4 v
AE A Aol gho] qhaelA widste] 208 7
Ao g 2417t Fab 3hEe] ZolE: ZHAF o
79} wlaslA ZAgcHVanderhoef and Stahl,
1975).

M A2 AMY  AES 271C FEAs A
oJo] 3~47) AHE g wj7x] 71 HEE F
Az = M7, 70% 4EFF 3% sodium hypochlo-
ride &Ho A 1087 253 F 01% Tween
AL 7R v AE wG el T T F
oA AH eI FHolA 47k wiekdr ¥ 2Ab

5 $RYPh

g n|AE F AN 24aWt FRE A
o2 gl Fsto] dFE FolA FAo] td 2
Z2 =243 Azt BT Aspergillus niger(Fig. DE
A=)l om A niger KK A niger KKSZ
gatydck 59 A4 54, JaF 54 gt

Nee e 2ok
basal felt mycelium, sporulating in abundance with
agar, dark brown to black in conidial areas ; reve-
rse colorless to pale yellow, wrinkled.

Malt extract agar, 25C. Colonies spreading
broadly and loosely with dense sporulation, black
conidial structure ; reverse colorless to pale yel-
low.

Potato dextrose agar, 25 C. Colonies spreading
broadly and compactly, growing rapidly, heavy
sporulation, conidial areas black ; reverse color-
less to pale yellow.

Conidial heads large, radiate, becoming splitting
into columns with agar. Conidiophore stipes
smooth-walled, variable in length, 13-15 ym in dia-
meter. Phialides borne on metulae, 5~7 x 3~4
um. Metulae 12~20 x 4~5 um. Conidia giobose
to subglobose, 4~5 um in diameter, ornamented
with spins and ridges.
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Table 1. Influence of microbial culture filtrate on the
germination of Raphanus sativus seed”.

Table 2. Influence of microbial culture filtrate on the
germination of Cucubis sativus seed”.

Germination rate(% of control)

Germination rate(% of control)

Isolate No? Light Dark Isolate No? Light Dark
Control 100 100 Control 100 100
182 100 87 182 100 93
KM 8 67 40 KM 6 0 0
KM 10 67 40 KM 8 93 87
S-25 67 67 KM 10 81 100
J-42 S-25 80 81
J43 A. niger KK

A. niger KK 60 40 A. niger KKS

A. niger KKS 0 0 A. niger ATCC 9642 0

A. nmiger ATCC 9642 0 20 A. niger ATCC 26550 100 100

i

“Microbial culture broth was filtrated by a membrane
having pore size of 0.2 um before use. The filtrate
was diluted by 20 : 1. All experiments were perfor-
med at least 10 times.

?All the strain tested were bacteria except the A.
niger strains.

52 T Raphanus sativus)S] wrolel| <332
T PAES oS EAEG T 2 F T
&35 vehfls 2 71 S Table 1o g.9kslodch
ojFoll A H-elut 1822 tFE T} wlsEhA ol
Hgleont, KM 8, KM 10, S-25 52 #olgo] wha,
J-42, J-42, A. niger KKS 5-& o}zl 91&s) A
sl=lde). wokaio] F-9-3] 2] Hbojef mX| = defS
2 Fz73 st £ Aolw flot
ZFet vl A wolgol| zpolE HoFa glch
aejag al g 7759 vk o Hdels gRtd
Alge] ol 7 Asshe ARl Sle
Rog Z2Fd) ul@AA 2 Qo) (Cucubis sati-
vus)oll et v E vk of 3t o] w7949
7A5-2} vyt A& HeFa gitkTable 2). ¥
2]7t 182, KM 103 A. niger ATCC 26550 S-of A=
AR o2 wrelrt =lvd A niger KK, A niger
KKS2} A. niger ATCC 964200 A= rtolr} 24l 5
Al E)sich Fig 25 SolX S txAcR Azlae
o AoZ BojFEr) Qo]H 9] wolk F-exo] A
Y T2 A7 i el s AsAl A
A=Ak wheelole] A5 Fig 2¢ et wis}

“Microbial culture broth was filtrated by a membrane
having pore size of 0.2 um before use. The filtrate
was diluted by 20 : 1. All experiments were perfor-
med at least 10 times.

*All the strain tested were bacteria except the A
niger strains.

. niger ATCC 9642

Fig. 2. The influence of various microbial culture filt-
rates on the germinating Cucubis sativus seed in the
dark condition. Each culture filtrate diluted by 20:
1 was tested. The pictures were taken 5 days after
explanting.
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Table 3. Effect of various microbial culture filtrates
on the growth of root and hypocotyl of Raphanus
sativus®.

Isolate No!  Hypocotyl length  Root length
(cm) {cm)
Control 550+ 2.24 6.25 t 2.28
21-2 . 185+ 237 115+ 2.97
KM-8 215+ 2.35 23 =+ 247
KM-10 317+ 198 352+ 164

“The results are the average of 10 experiments.
Microbial culture broth was filtrated by a membrane
having pore size of 0.2 ym before use. The filtrate
was diluted by 20: 1.

¢ All the strain tested were bacteria.

Fig. 3. The influence of various microbial culture filt-
rates on the development of Raphanus root in the
light condition. Each culture filtrate diluted by 20:
1 was tested. The pictures were taken 7 days after
explanting.

SliS ot ool st P&
F2)& 21-2, KM 83 KM 109 ok oJztelof 2)3)
T-5-3pe)e) sl 5] o] 2T} vlwsjA &
8] A= cHTable 3). £3] 21-20) 4= W2
Felo] Yol shA3] e AFE HAHCh
FxA% o= 7d stoll A Brele] A =E wlws)
B 8-259 A Bx7 drch ghaelA s194
¥a) o] dictoe] ﬂ st sl = s Table 4). wha
182772 Aelle Fxe] w7l el dgde] A
=7} o] 9tk A niger KK, A niger KKS, A

Table 4. Effect of microbial culture filtrate on the
development of the root of Raphanus sativus®.

Isolate No? Light Dark
Control 13 0
182 + 0
KM8 + +
KM 10 ++ ++
S-25 4+ ++
A. niger KK +++ +++
A. niger KKS +++ +++
A. niger ATCC 9642 4+ +++
A. niger ATCC 26550 ++ ++

¢Microbial culture broth was filtrated by a membrane
having pore size of 0.2 ym before use. The filtrate
was diluted by 20 : 1. All experiments were perfor-
med at least 10 times.

®All the strain tested were bacteria except the A.
niger strains.

¢Symbol 0:no inhibition + :weak inhinbition.

++ : strong inhibition +++ : very strong inhibition.

niger ATCC 9642 SoiAe= B3 ob4e] xlo]7}
Ak FA A FEAs A ) i Az
aole Fig3dlM & 4 stk diaTs} wlas)A
S-25, KM 10, A. niger KK 52 #ale] AAbo] A
g, 42 Aoz Hith KM 10, S-25, A
niger ATCC 265508] wj} 3Zelg 9 olxdct
APE o 2o Hejgatel AshHEg et
18255 HHYS wie Feld Aol Hz7ot
vlwsl A Fal=gich s S AEAE B
Ao M et Ao} v, A ni-
ger KK, A niger KKS Sl A& slulj 5] AJzfo]
A=, S-259F KM 10 4= stuf5e] o)
AAts} v)estdoh ok S-259F KM 1091 4] k<] 2]
Aol ozt AZZFNE Holx JEL A A=
7yFE), E3) A niger KK2} A niger KKSeoll A=
Z93 AlEo] shAl 4stE]o]A o]F FF] Wi
oAxlee EAo] F& AEXA BIELF ZF
Hel gl ez Aadr.

AlgMEEd 23
ANEQR ZEEQ 28542 Flaternal root)S)

32 Z=21X|71tKCrouch et al., 1992). B¢ 3

Agellx KM 83} S-255 Hede o of
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Table 5. Influence of various microbial culture filtra-
tes on the laternal root formation of Vigna angularis®.

Isolate No.t Number of roots

Control 48+ 12

KM 8 8.0+ 15

S-25 89+ 23

A. nmiger ATCC 26550 34+t 14

“Microbial culture broth was filtrated by a membrane
having pore size of 0.2 um before use. The filtrate
was diluted by 20: 1. All experiments were perfor-
med at least 10 times.

?All the strain tested were bacteria except the A.
niger strains.

Fig. 4. The influence of microbial culture filtrates
of A. niger ATCC 26550 on the curvature of Rapha-
nus hypocotyl. The samples are grown under the
dark for 7 days at 27 C. The pieces of hypocotyls
were incubated on the sterilized filter paper in 9 cm
petri dish containing 20 m/ of microbial filtrates for
24 hrs at 27T in the dark. Control showed straight
form compared with the vended form of the treated
hypocotyl.
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EuWel & calmodulin® 715-& A3A7]= Ao
2 odeiA gltiLeung ¢ al., 1985 ; Bunkers ¢t al.,
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pergillusob= 2l 700 24L& F9 vpx 28
Al J&E FHME oo vfE-& 2 sle] FAlo)
ek

A18-2 £ gigantrenoned} petasol =& AlE 3
2E 25413 2L A I AR g
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A& A3} Aspergillus niger 2 HHE A} _,__,_ng
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