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Chitinase Production and Isolation of Serratia plymuthica AL-1 Antagonistic to White Rot Fungi from
Allium fistulosum Roots. Joo, Gil Jae*, Ig Hee Lee!, and Jin Ho Kim'. Department of Agricultural Chem-
istry, Kyungpook Nat'l Univ., Taegu 702-701, Korea, 7Department of Plant Resources, Sangju Nat'l Univ.,
Sangju 742-711, Korea - This study was carried out to isolate antagonistic bacterium against Sclerotium
cepivorum causing Allium fistulosum white rot. Total of 146 strains were isolated from A. fistulosum roots.
The isolates were screened for antagonism to S. cepivorum and the isolated strain No. AL-1 was selected
among these bacteria. It was identified as Serratia plymuthica based on morphological and physiological char-
acteristics according to the Bergey's mannual of systematic bacteriology and 16S tDNA sequences methods.
Serratia plymuthica AL-1 showed broad spectrum of antifungal activities against plant pathogenic fungi
Alternaria altrata, Colletotrichum gleosporioids, Phoma sp., Rhizoctonia solani, Sclerotinia sclevotiorum,
Stemphylium solani, Fusarium oxysporium niveum but not inhibited Didymella bryoniae. When S. plymuthica
AL-1 cultivated in the TSB medium containing 1% colloidal chitin, the high molecular fraction (>10 kDa)
have chitinase activity (3.2 units/ml) and the low molecular fraction (<10 kDa) have not chitinase activity.
Oppositely, after heat treatment (80°C for 30 min) of the cultivation supernatant, the high molecular fractions
have not antifungal activity but the low molecular fractions have antifungal activity.
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Fig. 1. Antagonistic effects of the isolated strain No. AL-1 on
the growth of Sclerotium cepivorum as indicated by the inhibi-
tion zone formed around a colony. A, S. cepivorum; B, The iso-
lated strain No. AL-1.
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Fig. 2. Scanning electron microscopic photogram(x 15,000) of
the isolated strain No. AL-1. '
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Table 1. Chracteristics of the isolated strains No. AL-1 isolated as an antagonistic bacterium against Sclerotium cepivorum.

Characteristics AL-1

S. marcescens S. fonticola S. plymuthica

Morphological characterization

Rod
Gram stain -
Motility +

Physiological characterization

Form

Indole production -
V-P reaction +
Citrate +
KCN growth d
Gelatin liquefaction +
DNase +
Malonate -
Lysine decarboxylase -
Arginine dehydrogenase -
Ornithine decarboxylase -
Gas from glucose +
Carbohydrate degradation
Arabinose +
Raffinose +
Lactose -
Rhamnose -
Cellobiose +
Erythritol -
Ketoglutarate -
Pigment production -
Good growth at 4°C +

Rod Rod Rod

Symbol : +, 90% or more positive; -, 10% or less positive; d, 11~89% positive; db, different reactions in different taxa.

S'CTGCATTTAAACTGGCAAGNTAGATTNTGTAGAGGGGGGTA A
GGTGTAGCGGTGAAATGCGTAGAGATNTGNAGGAATACCGGTGGCGAAGG
CGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAA
ACAGGATTAGATACCCTGGTAGTCCACGCTGTAAACGATGTCGATITGGA
GGTTGTGCCCTTGAGGCGTGGCTTCCGGAGCTAACGCGTTAAATCGACCG
CCTGGGGAGTACGGCCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCC
CGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCT
TACCTACTCTTGACATCCAGAGAREIEGCTAGAGATAGCTTAGTGCCTTC
GGGAACTCTGAGACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTTGTGAA
ATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTATCCTTTGTTGCCAG
CGATTCGGTCGGGAACTCAAAGGAGACTGCCGGTGATAAACCGGAGGAAG
GTGGGGATGACGTCAAGTCATCATGGCCCTTACGAGTAGGGCTACACACG
TGCTACAATGGCGTATACAAAGAGAAGCGAACTEG
CTCATAAAGTACGTCGTAGTCCGGATTGGAGTCTGCAACTCGACTCCATG
AAGTCGGAATCGCTAGTNATCGTAGAATCAAAATGNTACGGTGAGNACGT
ACCANNACCGTNNGGTAGGNNTNC 3

Fig. 3. 16S rDNA partial sequence (767 bp) of the isolated
strain No. AL-1. The PCR primer was R14 (5'-ACg ggC ggT gTg
TAC-3") and R15 (5'-gCC AgC AgC CgC ggT A-3"). EcoRI1 and
Xhol enzyme sites are shown in boxes.
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Table 3. Antagonistic effects of S. plymuthica AL-1 on the plant
pathogens.

Phytopathogenic fungi and bacterium Inhibition zone (mm)®

Sclerotium cepivorum 15
Alternaria altrata 9
Colletotrichum gleosporioids 13
Phoma sp. 10
Rhizoctonia solani 8
Stemphylium solani 7
Sclerotinia sclerotiorum 7
Didymella bryoniae 0

Anhibition zone were obtained from clear zone in pairing plate cul-
ture with 3replications. Each phytopathogenic fungi and S.
plymuthica AL-1 were inoculated on PDA medium containing 1%
coolidial chitin, the length between two strains were S5cm. Observa-
tions were made 7 days after inoculation on PDA at 28°C (S. cepiv-
orum was incubated at 15°C).

Bergl2le EnbES] wEAele AEEUS fueis
Verticillium dahliae®} RZZ¥ Rhizoctonia solani -2
Faolol] ZakHe] ke ®slelal, Kloepper 59k
2] =¥ Collectotrichum orbiculare, McCullagh 5
[12]2 20| Se]§ ¥e)¥-2F, Stanley 5[20] i3
HAA Al 23S 72 9J-2m, Thaning 5221
A, 7R, w2, A SelA s Ul
Sclerotinia sclerotiorum?l| 28l EAo] &AjgHg B
atdet. =3t Mclroy 5131 F3keh Alkspe] WA
o)A (endophytes)2 EAT-S ERIstlc}h. 22t dist &
AR SIHT S cepivorum, IF 7325 (Alternaria
altrata), T2} Z710}S8F (Phoma sp.)ell A3k 43z}
B3 gl AEeld.

UeR S plymuthica AL-12] HEEE HMs A

i) ZAd #H7h]Fel= siderophores[17], B-1,3-
glucanase[5,6], chitinase[16], antibiotic[18], cyanide[4] &
chekslAl el ol dighe] FAM SR e
2 A8 71 At S plymuthica AL-1°] o]w 3k
AEA o8 HgHE 7= AE ZABP] H3 1%
colloidal chiting A7Is v} H7181A] k2 TSB wiA|ol| A
vjoF3t wiek AHEN-E YMIO membrane>E  HA}gF
10kDas 7|22 ol 742 sHEAdS 2R 23,
Table 49} Zo] 1% colloidal chiting H7}8F HjskelrE
10kDa o]/dell A= 28 o] el 10kDa o]3oilA %
72358L Jelglet. 18hvh 1% colloidal chitin 37F81A]
U2 wiofoll M= 10kDa ol Ault EA& eligly
10kDa o idellMe #8) 7 4ol alsi=t. =3 10kDa
°o]3} BAES 80°Collr Al F AFHE ARl =
28-S Yehlle] A7) w7hdEolA chitinase B9t ol
gt EA% 10kDa ©J3te] & ABAAEA=E ST A
o2 FAEE colloidal chitin®] 28] chitinase?} =3
A 9L galskaet

Serratia 4°] chitinaseZ AR = B 3= Serratia
marcescens[16, 26114 o] Heol 31w, FM=E &
proteamaculans[29], Serratia sp. JM[30] SolAl BIE]
et

Table 4. Characteristics of the antifungal agent of S. plymuthica AL-1 for S. cepivorum growth inhibition.

Inhibition by high MW(>10 kDa) fraction

Inhibition by low MW(<10 kDa) fraction

S. plymuthica AL-1

None Heat treatment None Heat treatment
TSB 0.8 mm 0.0 mm 53 mm 5.2 mm
0.1 unit 0.0 unit 0.0 unit 0.0 unit
TSB containing 9.8 mm 0.0 mm 5.2 mm 5.0 mm
1% colloidal chitin 3.2 unit 0.1 unit 0.0 unit 0.0 unit

S. plymuthica AL-1 was cultivated in the TSB containing 1% colloidal chitin or not for 3 days at 15°C. After centrifugation at 10,000 X g for
30 min, the supernatant and heat treated supernatant (80 X 30 min) were used for antifungal activity (clear zone, mm) and chitinase activity

(unit/ml).
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