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Effects of Plant Growth Promoting Rhizobacteria on the Growth of Hydroponically Grown
Tomato Plants, Lycopersicon esculentum Mill. cv. ‘Seckwang’
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corresponding author*

ABSTRACT

This study was conducted to clarify the plant growth promoating effects of the various
rhizobacteria on the growth of hydroponically grown tomatoes in rockwool, perlite and
cocopeat cultures, Strains in terms of Azaspirilhem sp.(4.5%10'cells/g), Rhodopseudomonas
s0.(5.8x10°cells/g), Pseudomonas sp.(6.1x10°cells/g), fusant of Bacills sp. and
Corynebacterium  ghatamicum9.1x1(°cells/g) was bacterialized into the root zone of
tomatoes before sowing. Overall growth of tomato plants was promoted by bacterialization of
the various rhizobacteria. Strains which showed the highest plant growth promoting effects
of hydroponically grown tomatoes was Azospirilhen sp., and optimum cultural substrates for
the plant growth promotion by rhizobacteria were in the order of cocopeat > perlite =
rockwool cultures.
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A 7R FAA A FEU|BES WAY ugY Fo W Azt AE A%E £
A7 3, ARG HYFdd A WS solAY HAlEke 71ed v s A
535 AAoln, FIMANFANMNE Pseudomonas sp.(Anderson?}t Guerra, 1985), Azospirillum
sp.(Kapulnik %, 1983; Sarig 5, 1988) ¥ Bacillus sp. 5& X33 A4 Al F(Brown,
1974)9} Glomus sp. 9} Gigaspora sp. 5¢| EiREE(Aguilare} Barea, 1997)0] 4% 7\2= o
°J931HBH°11 A7t A Yok, o] FolA ATFREL e o84S TIANA AHE
BAe F8= Bof ®olopzt BedgA AT AL JASAY ABA HLT
= ki3 11%‘ 42 Fole AEHH WAl FHAME @Wo| AFso] gviBakerst Scher, 1986;
Lynch, 1982; Schippers %, 1987). oIz 7Il(in vitro)ol A & 259 #Y, ¥ % ¥4
A BTl digk 239 d7AE £ FAELL] A 7zl TFE ALt n(Kriegst
Holt, 1984), 2 ¥ ¥Ain vivo)olA #Hedol dd AIAD J2AFZAaRNE AAsS
%7] W&olcHArora 5, 1983; Cho¢} Chung, 1998).

a3og FAAuA & FFE o83t WeHEAH WAL T ZEE Etop
g} 237t Aashe st AZBAEAY] FFHA o8, FF ¥ i 284U o
£ ol A% AT gase, oy AFARAE VxR 3] FAAN FIHER HFFH e
2 4% "aio] ItCho 5, 1997, 1988; Lazarovits$} Nowak, 1997).
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F& TAGFA %E%Eoﬂ EdA s, AAA FGAQuie] nPuhRo Aelste] A4
SUINI ZNNDZ YT 08 MITI 18T BILHT YN S2AER 289
1A AR

0. w2 Ak

B A7E 19979 1¥9%9H 1297 ‘M ErtE(Lycopersicon esculentum Mill. cv.
Seckwang)& FAIste] WAtjet® ‘srciet Aefsta AULAAYE H2AA0mI)ANAM F
gtk Fae 21T F27]dAM Holstd FIANE EFUAE FAF 723 Egjold o
Fatgon, 2ol 2ul AE AAA ] 4AFE HF 10cmx Eo] 10cnd] ZIHEZ I Ht

OlEZA HAL FEO| o)yste] AN LIRS (LE, 1979) 1/2dMHo 2 FAZ R
o},

Al g, "alolER 2 3FVEH F& AHEIAT. 4B L WenxW 20cm
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xH 6.5m®l GB&eH(grodan #t)& LAZEF JYH=(HZIRY §t) Yol 31 AHAEs
ok, geolEA L L 500cmx W 350emxH 270cne] 2X2F 4¥wi=o] HelolEE $238n
HFEgsHen, IIHERL L 100mXW 300mxH 6.5cme] ZASE &eu(HEd
Cocovita)& 2X2F A¥u=(M7Ind i) ¢ol ¥ AHATIAT. FAL gy 1.5/
U< Elolnigt &yiol= WHE F& AMR3le] HAHoR oA 10ARE LF 6A7A FFE
Rom, oRFAL 13 A= HAASHY. ddHgAE L &F<] Eep2g B3g 2 A
wAg 2 gelsled A3t EnEE dAFE, HelolEl 3IVET HAE EE M9
of felrt wWojrol QAL W 4R &£2B, YeolE vE ¢ IIVE M Fo 7
A8,

Screening and selection of the various effective rhizobacteria based on the antifungal
activities against root-infected pathogens of tomato plants in hydroponics
Preservation of rhizobacterial isolates (adciing glycerol 10%) in microcentrifuge tube
Activation of rhizobacteria on iolid media for 3 times at 35T
Activation of rhizobaiteria in cultural broth
(in 5mL for three times and in 50mL for three times at 35C)

Cell mass production if rhizobacteria at 35C
Cell harvest and resuspendl into 0.85% saline solution
Bacterialization of rhizobacteria into the ioot zone of hydroponically grown tomato

Fig. 1. Bacterialization of plant growth promoting rhizobacteria into the root zone of
hydroponically grown tomato plants.

FNFFE Azospirilhom sp., Pseudomonas sp., Rhodopseudomonas sp.(©13 BT =
= photosynthetic bacteriagl %), ¥ Cho $(1998)°] /W& Bacillus sp. s+ Corynebacterium
ghaamiciom ATCC 1306852 &&(o18} fusant £ 87T Y & AHEEYd. 2F
Bl e 2,000pmG TR 1587 YAEeld & Aede Heln e 0.86% AAdsE
ol gt AAFUEZ AT F ZWo ARt FF SEMYE FANEH SRLEY &
YA} EvtEE Auptad Q2ss] Aol Zt v 2 13 A 2d D).

Agel we AF2AE 2%, 34, A5, d49d, A4 A9 WHF L JEF F& A4
% 459A0) AANEAT. 9HH L DeltaT area meter (CB 3535, CBS, OEJ, U.K.)E &

A, AEFE 80T dry ovenoll X 48A1F AE AZAIF FFsATt
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Table 1. Growth characteristics of hydroponically grown tomato plants as affected by the bacterialization of
the various cultured solution of strains into the root zone in rockwool culture. Data were obtained

at 45 days after transplanting.
: Total cluster ~ Fresh wt. Dry wt.
Characters Plant ht. Stem dia. No. of Leaf area " gech uwt (e/plant) (g/blant)
Strains’ (cm) (mm) leaves (cm®)

(g/plant)  Leaf Stem Leaf Stem

Control 69.4c 115 15 1874b 1.70 100.3b 529¢ 8.32b 4.60b
Azospirillum sp. 84.0a 145 17  2575a 217 1457a 859a 962a 5.72a
Rhodopseudomonas sp.  80.0a 122 16 2433a 2.70 130.1a 67.2bc 9.63a 5.14a
Pseudomonas sp. 718ab 125 16  2246a 2.09 1305a 743b 9.8Ra 5.36a
Fusant” 81.0a 13.0 16 2,610a 1.79 1352a 712b 9.15a 540a
?Mean separation within columns by Duncan’s multiple range test at 5% level
¥ Bacterialization of Azospirillum sp., Rhodopseudomonas sp., Pseudomonas sp. and fusant into root zone

were 4.7x10 cells/g, 58X 10° celis/g, 6.1%x10° celis/g and 9.1 X107 cells/g
* Fusant of Bacillus sp. JY103 R and Corynebacterium glutamicum ATCC 13058 K

Z2t F:A Azospirillum sp., BHRZMA T, Pseudomonas sp. L 87T 59 SEE
B EUdxiet AAA FFE 4 AuiAagdE 2dA wetd 2%, §9¥ € &4 79
Y YAF 4 AEF T EvES AN Aol yizTo HH ZHE 2FAE Mo F3
o, ZFAHETFY A 2o 2T vlF oF 10em o1d F/FEATH. BFEEFEl e
dHd FEE B g27Y e 1,8ariov, TF % FEAas} g 0
Azospirilhom sp. 2] HEAlellE 2,575cr AEZA ¢ 1.49 BE /M8 A& BAFUG.
47 e AR AT € AEFE 2U B AgolA o]&3 AEALEA 2dAT(plant
growth promoting rhizobacteria, PGPR)& ¥z} 2o HEA] ¢ 1.3~1.48 A= F7}
B o £ UdY. 7 259 FH0 et ErtEY AAE HXe Axrt 7] ©E2 4
Uetute e ¢ & ARsd, 35 739 7 Bubohld F39 F/o] wE dojd U=
A avet FF9 HA/IE B AFNS YA HEY "avt g AR A
s A ctHBakers}t Scher, 1986 ; Brown, 1974).

&2 ZANTE SELES FAAu] 2o HF HeolER EvtE AHNEE
AF 450 SR Ade E Do 2o
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Table 2. Growth characteristics of hydroponically grown tomato plants as affected by the bacterialization of
the various cultured solution of strains into the root zone in perlite culture. Data were obtained at

45 days after transplanting.

Fresh wt. wt.

i Characters Plant ht. Sﬁ“ {\Jo_ of %ree;a; T%tg]s;l&ftt_er (g/plant) (g/olant)
Strains’ (em)  (mm) 'S (cmY)  (g/plant) Leaf Stem  leaf Stem
Control 75.1b° 125 15b 1,888b 2.31 1201b 574b  9.15b 4.380b
Azospirillum sp. 843a 129 18a 22802 277 1322a 739 130la 574a
Rhodopseudomonas sp.  81.0ab 115 16b 2610a 2.39 1361b 712a 10.47ab 5.40a
Pseudomonas sp. 778> 125 16b 2,246a 2.09 130.2a 743a 10.8Rab 5.36a
Fusant” 81.0ab 140 17ab 2,382a 243 135.4a 66.6ab 10.27ab 5.43a

*Mean separation within columns by Duncan’s multiple range test at 5% level

¥ Bacterialization of Azospirillum sp., Rhodopseudomonas sp., Pseudomonas sp. and fusant into root zone
were 4710 cells/g, 58%10° cells/g, 6.1%10° cells/g and 9.1%10° cells/g

* Fusant of Bacillus sp. JY103 R and Corynebacterium glutamicum ATCC 13058 K

HelolERNA TFA el uE Ertee] AANLL duAufolrel u]sd FIE BY
. &, 39 HA gzl b3 EvtEe Ao FRHQon, FF T A
Age-S BA Azospirillum sp. > FEAEAT = §8TF ) Pseudomonas sp. 59 =2

Z vEebgth, gRAule] uis EvfEe] Aol ot T T BT, oL TFY
Fiol v Evtee AR futolyd A we griEd: d9gso] g AL

2 AZsel gog A BE FFEY FF L XA olfd BF A7} Way
222 2k UtHCho Chung, 1998 ; Schippers %, 1987).

(& e Evtgel mavieuold fEAFe) 2ANS EokEe A%l FAL d9e
BA% HA0] 53 Aolth,

Table 3. Growth characteristics of hydroponically grown tomato planis as affected by the bacterialization of
the various cultured solution of strains into the root zone in cocopeat culture. Data were obtained
at 45 days after transplanting.

) Characters Plant ht. Stem dia. No. of Leaf %rea T(%rtglslflarstt.ﬂ Féj;?a:g (?;%1:12)
Strains’ (cm) (mm) leaves {cm®) (g/lant)  Teaf Stem Leaf Stem
Control 81.0b° 140 16 2,390b 2.80d 140.0c 78.7c 11.46¢c 7.24c
Azospirillum sp. 93.5a 154 18 3,831a 5.98a 200.3a 118.9a 17.35a 10.48a
Rhodopseudomonas sp.  93.0a 145 17 3,820a 4.32b 198.6a 111.2a 17.10a 10.11a
Pseudomonas sp. 83.0b 140 17 2,430b 2.91d 145.1¢ 80.2¢ 11.94c 75lc
Fusant” %0.1a 132 17 3,193a 3.03¢c 168.2b 94.2b 14.21b 9.74b

*Mean separation within columns by Duncan’s multiple range test at 5% level

¥ Bacterialization of Azospirillum sp., Rhodopseudomonas sp., Pseudomonas sp. and fusant into root zone
were 4.7x10 cells/g, 5.8%10° celis/g, 6.1x10° cells/g and 9.1X10° cells/g

* Fusant of Bacillus sp. JY103 R and Corynebacterium glutamicum ATCC 13058 K
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FIANEARAA dFFF WE ErtEe] FFWEE GUA, YHo|ER T vl@A] vl%
At TFY FHER EviES] AL & AL LY Azospirillum sp. = FAA
@ = YA > Pseudomonas sp. §¢ €22 UBNH. ZAIEZNAM dFAeld dF E
e AFS dEAT YHolERRY 9 A Yegude AL & F AU gizTol niE
T Aol 242 9.0~12.5cm, F9HL 40~1,441ce, AGF BAFL 6.5~100.58, AR
AEFL 0.89.1g A= F7Hsiah

V. % =

o, HaelErd ¥ :aveEd EntEe 4FEI6 nxE 2ANFFY Jge THsY|
S8t Azospirilhem sp.(4.5%107cells/g), Rhodopseudomonas sp.(5.8%10cells/g), Peudomonas
sp.(6.1x10%cells/g) 2 Bacillus sp.s+ Corynebacterion ghaamicume) §389(9.1x10Pcells/g)
2o Z3E 2 ARt ZFY 2BAYA EnpEe] Azl o] ghzFol uisM &
Aggion, AEMAXAAN} M $4% ZHE Azospirilon sp. ST, T3l )3 A2
23 aW} B Al 2 wixe 2IVEA ) Helo|EA = duA S &oth

FQoo} 1 WM, Azospirillum sp., Pseudomonas sp., Rhodopseudomonas sp.
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