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Selection and Bacterialization into Rootzone of the Various Plant Growth Promoting
Rhizobacteria in Peatmoss Compost on the
Early Growth of Cucumber and Tomato Plug Seedlings

Cho, J.Y. -Kim, K.S. - Chung, S.J.
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ABSTRACT

Azospirillum sp., photosynthetic bacteria(Rhodopseudomonas sp.) and Pseudomonas
sp. were separated and screened from soil and soilless culture, and identificated. The
antifungal activities against root-infected pathogens and plant growth promoting
effects of the cultured solution of the starins(5.0%10° cells/ml) in the peatmoss
compost on the early growth of cucumber and tomato seedling were investigated.
Aczospirillum sp. and Pseudomonas sp. showed a antifungal activities against
Fusarium sp., Pythium sp. and Rhizoctonia sp in the ranges of 51.0% to 72.0% on
potato dextrose agar medium, however photosynthetic bacteria had not antifungal
activities. When cultured solution of Azospirillum sp. photosynthetic bacteria and
Pseudomonas sp. were bacterialized by mixing with peatmoss compost, early growth
of cucumber and tomato in terms of plant height, number of leaves, leaf area, root
length, fresh anf dry weight of leaf, stem and root were promoted, especially
photosynthetic bacteria had a the best plant growth promoting activities.
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HA, delRotolld AEAAZAN AU AFE(plant growth promoting rhizobacteria ;
PGPR)Y o84S BH 23 3, 41y, 9%, 5354 2 x4 59 RedHdA
gaaee ze APA v WE(Schippers ), EA, FEA AT 3
9 RFFR o]&AS FoAY FEEEAE YA A BdA FTFEFI2R AR
ARE ZAsHe DABOME), AR, RisE e} FYRAE T LEHS FodFE 8
HEAAY FF4 ALEo] a3l HA FSoZH nAEAAY o] Lo WE FHE
Fae A$7F g2 =23, 739 FFE 83840 YRR RS
olo] U B AT/ B AAo|th

aeE 2 AFdMe A2nAs AFAEE e Azospirillum sp.(Kapulnik 52,
FRANED 2 g3 BT AL AAss FEAATFOIM), siderophoresst AT
A dwd F& Aastd Rdgy #Hejled date dEF{E Zn EGY EEA
& g513tsle] o FFEe T8l $4%8 HeE R3¥E Pseudomonas sp.(Lifshitz
59 22 AAAAA Be R FAHEAGLH, Qo9 ENlEE SR £E TF )
UAG EUHs ABYZEANIRE FHIERE FF THSEY Y AF L o
£3 GAAA FEUPES o] &3 BHNINA AN xAE2 G} A
Al sk ok

0. w9 Ak

B AgLe Addgn s Aot ALdAAA™EAM ‘M B EntE(Lycopersicon
esculentum Mill. cv. Seckwang ; ¥%%FRH)% ‘A2l o' (Cucumis sativus L. @ ¥
FER)E TN 19973 1958 897tA] FyEAY. TR 27T F271eA FHolA
A JEFA EFuAE 2% 503 Edole] 249 159 FFdHch el AME F o
oY FE(WIScmxHiScm)ol o] 4ste] LA (LK) 13558 FNLBUn, FAF
F2 1/3HP H=9} Eloln] 2 ~ZYPFHE o] f3tq FANFE FHIA
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Table 1. Physio-chemical and biological properties of the compost
used in this experiment.

Characters Properties
Mixture ratio(%) Peatmoss :” deco.mpos.t sawdust - perlite
Physical aspects = 60 : 20 : 20(v/v)
Pv(%) 76.41
E(%) 80.94
pH(1:5 HyO) 6.31
EC(mS/cm) 0.75
C.E.C.(me/100g) 16.8
. Exch.(mg/l) N 239
Chemical aspects P 497
K 261
Ca 242
Mg 480
NA media(c.fu.)’ 6.1x10%
Biological aspects | PDA media(cfu.) 50%x107
DCA media(c.f.u.) 76X10°

* Total number of rhizosphere microorganisms on selective solid media were obtained on 3. Mar, 1997.

¥ NA, PDA and DCA media represent nutrient agar(NA), potato dextrose agar(PDA) and deoxycholate
agar(DCA) medium, respectively.

Azospirillum sp., 3L NT 9 Pseudomonas sp. ¢ TFE SFHLE &Y
7] doll JEM B3 2 AEIH EHSE AT 0|9 EvlE £HE ¢
YNERA EFuXN pHe ECe T A 5¢e SFF 256mlE& 7tsta 1417 &<
92 % pH meter$t EC meter2 ZA 3¢tk E3, w2 Zi3}a 548 XA}
95t AFIFLE)H} 2+-Y(Pv) & Z43A M Association of Official Chemists').
AEY SANAELY A AE 10gg HIY B FHS 100mlel ¥ xeujd
(125 stroke, 30min )& ¥ BT AYNEFZ AY T2 4T 4 Adujxo 12~72
AP Ax wjgstd A nPEL AFHEE SR ATHERMEWEE"). Nutrent
agar(NA) ¥1A1(32°C w9+ T, potato dextrose agar(PDA) #]R|(25C wih)= F
Fo] ¥ AXF, deoxycholate agar(DCA) iz (28C widh) v AT F ZAHd o] 43
Rk FF FRELEEY EYHYE HABZ Hol HEW =3 F HEHRY E
S EA4H% A4+ % 19 2.

EGA] £ nyulFE o] &3 FAAA £ AP o] &I HE&TF Ee,
Aad g B4 5L 29 13 o] AAEAL
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Sampling the substrates in soilless and soil culture

5~6 times dilution of the samplling using 0.85% saline solution
Smearing of aliquot 100ul on selictive solid media and incubation
Tooth-picking up the sinlgle colony for purification
Screening and identiﬁcatiotl of effective rhizobacteria
Antifungal test of rhizobacterialagainst root-infected pathogens
Genetic marking using streptolmycin and kanamycin 200ppm
i

Reservation of purified strains(adding glycerol 10%) in microcentrifuge tube at -68C

Fig. 1. Screening, selection and identification of effective
rhizobacteria in this experiment

EFAu] 2 FAAqufol A AHAT nyPulA MES 085% AAAFE 5~68 A:
A F dgd 100u AEE LT 59 "’5”“““1]‘3‘1 =TI 25~35T
oA 12~T72A17F Ax wlgstg e, dixlded ey d E24UE 5843 & FF
o FEEAAU BHAAA Haod tig FF2A L, Biolog system 5& ol &3t &
oo Mg 9 FAHE AAHEY HFAYE FEFFE streptomycin kanamycin
200ppmE A/FSt YA WAATFE ML o, dBFFAe T glycerol 10%E 3
7bate] -68TC ol M BHBaD ALg S ATHEBEMELEE.

*“?joﬂ A Bergey's manual® Biolog system $¢ 7122 %4 (Krieg® Holt®)3lod
2.2 Azospirillum sp., B3FAAT 2 Pseudomonas sp. 5 35HFY dFE A 2
3‘}31001 ol TF WiFF A o vt F i 2P ¥ 29 Zo

2} FF3E 50%x10° cells/mle] ¥E2 M3 500mle] FFwtd e 500g9 HERZ A
E3uiA el EQqAE st 508 E#old deol FA4E #FI Y. 2 ¥FE kanamycin
3} streptomycin®] 3t FAA WAFE N FEW Hzgey, FEWN #F
o] AxHizle JE THALZ 08% AAdrE2 FAAFEZ I3 kanamycin@
streptomycin®] Z+zb 200ppm AT &HE Az o =oHF o] wekdt T Hgujx
o ettt 224 £ 8§ AFIEE SAHso
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Table 2. Compositions of cultural broth for the culture of strains used
in this experiment.

Strains temg:rgltﬂ?ela(b) Compositions(g/I)
N e
Fhogombels ) 335|340 0l Nt In. v ot 045
Pseudomonas sp. 26 mt?ﬁz—spgﬁ)t??ﬁgoiggmg’ glycerol 10g, KoHPO.

g4
As 2 AE

2 543

CEESES

=
=6

TFEA ¥ 539 2%, 374, 95, g4, F24, 4 718d 4
ZAb8LE Y, 9832 Delta-T area meter(CB 3535, CBS OEJ, UK.)

52
AEZFL 0TY dry ovenoll Al 24~48X17F A% AXA 7 & ALstgoh

I

:1_7—!

. &R 2 28
¥ 38 HEHo2 By ¥ FAHAL NG MAN FFE FTAStA FAAufolA o8
7 Be 9z gud 2 EAEY So g FFHL AP Ao}

Table 3. Antifungal activities and the main properties of strains used
in this experiment. Inhibition effects of rhizobacteria against
root-infected pathogens on potato dextrose agar medium
were measured at 24~72 hours after incubation(25%T).

Characters Mai Antifungal activities(%)°
in ; - ; 5
, _ properties Fusarium | Fusarium , Rhizoctonia
Rhizobacte lycopersici |cucumerium Pythium sp. sp.
Nitrogen fixation
Azospirillum sp. | and antifungal 71.0 72.0 65.3 67.1
activity
. Production of
bP:é)tteorsiznthetlc photosynthetic 0 0 0 0
materials
Pseudomonas sp. | L reduction of 510 530 56.1 59.1
i siderophores ’ ) ' '
Dia.{(mm) of antagonistic rhizobacteria
* Antifungal activities(%) = x 100

Dia.{mm) of root-infected pathogens
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ospirillum sp.& AAE 1o AR FFet
3 3 st AR LE Zte Aoz Rusy oHOkon
NAEe F2 A5Agel ol &5ol fEu(IK*, Kobayashi®
2A 718 2 FUIEAE ol &3l st FHAMNE ¢ AP
A 2F8E Aoz nAALGE %%, £, Pseudomonas sp.& Feol
ol & ?lfi}aﬂ 743t siderophoresE AAtste] Beld A Ha7l & o) &33A R&A
3 Z outg ®ilojuel AwA wd 9 B £/ ZYEAS YAy
g LA A8 ¥AL 2Jse o2 BuHIT Yth(Lesingerst Margraff,
FAAME BEA Qg &8st Bt o] 4357 4 3}“’35{1

5o YFE o84S FAANUHLesingerst Margraff). o8l d 8757 A
W o uolx= 3%e BB Azospirillum sp.?t Pseudomonas sp.&
51.0~71.0% B=9 dA8S RAoY FFAAANT LS ATFEEL Holx] g Ao
Uetuth 38T ZAdNTHY AESE B8 FAA =2 52 £33 FFA4A
oz Mg Fol Hasitn AAHAUL ¥ Aol £l 9 AT 3FF5Y FF
ZAAN FFEgo] A} FE& FFE Azospirillum sp.gl Ao Vgt @4 $eut
ol A FHAA olfHE FETFE BA FZ Bacillus spg} Pseudomonas sp.7} 7}
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4 BE ZeE BolgH, A4AE LAY B FFslm HIAAGAHAWH O el
gazEe e Azosptrzllu sp.d E¢1 2 A= et AP (Okon ).
T3 A FEFF Hg 2 LS 21 F2 RAgA HAd7d U guae
A ES AL fafﬂ olel thd ZFE Wol o381 Y& Aol HLynch'). 2

b, g FFE o84S ®olT HEolA H82EL APHoz FFoe 2ol
A §8EF AL R olfo] $EABZ, odF FWN BULMAFEL ol gtel B
$4ER woohuz BUY AHBYEAL AYHOD Aol FIF 4B 4R
s %2471 299 A7/ Baschn AFAUAHE 5.

£ 4= HEARZTY ZAVAEC] Aol FolY FEAR e s 9
% 53U FAE AFolrh

FAYUF 5399 HeyFd FFFE BW dE2TY B3 37x10° cfu/ge® UE
gon FFAAT HFE 91x10° cfu/g, Pseudomonas sp.t 48x10" cfu/g,
Azospirillum sp.E 62x10° cfu/gd A2 Ueldt. 38 A ¥ AEU
Mz oo 247 GAHALH, 258 SELE EYPAT Ffoes dET
g} o] B2 ZEMAEe] AL e AR BRI

FAgd WE QolfEY AANES RA HWH oz BFYMTFRH Azospirillum
sp.d] SELEW TAHHA e dEzFd vzt fre AFEFRel Fmgon,
Pseudomonas sp.2] H#Alole 279 AY FAIG Axe AL S wol: Rog
Vel 239 B FEAGAT Mgl dxTFe vE] o 8cm AE © AYLoH,
A4 o 20 A= o g8tk T/REL B dFAg Ao AR o]l o ol
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Table 4. Growth characteristics of cucumber seedlings as affected by
the bacterialization of various plant growth promoting
rhizobacteria in the compost at 53 days after sowing.

Characters | Plant Stem | Leaf Root Total No. of
ht. No, of dia. area | length ;{5) DV(V,,Q;W rhizobacteria

Rhizobacteri (cm) leaves {(mm) | (cm2) | (cm) (c.f.u./g)
Control %.1b°| 80b | 676b | 5721b | 195b | 361b | 582 37%10°
Photosynthetic | 434, | 1002 | 780a | 6924a | 264a | 406a | 935a 9.1 10°
bacteria

Pseudomonas sp.| 36.3b | 85ab | 6.87b | 5769b | 196b | 3.62b | 6.23b 48%10’
Azospirillum sp. | 384b | 89ab | 7.00ab| 636.8a | 2l.lab | 427a | 7.28ab 6.2x10°

haracters Fresh wt.(g/plant) Dry wt.(g/plant)
Rhizobactern Leaf | Stem | Root | Total | Leaf Stem Root Total
Control 18.6b 91b | 87 36.4b 1.12b 0.54b 0.46b 2.12b
Photosynthetic

b . 234a | 12.1a | 94a 449a 2.56a 0.81a 0.83a 4.20a
acteria

Pseudomonas sp.| 188b | 9.7b 8.6b 37.1b 1.23b 0.58b 0.50b 2.31b
Azospirillum sp. | 220a | 116a | 9la 42.9a 191b 0.6lab | 059 3.11ab

* Mean separation within columns by Duncan’s multiple range test at 5% level.
¥ Total colonies of rhizobacteria bacterialized in peatmoss compost was measured after 5~6 times dilution
of substrates using 0.85% saline solution on selective solid agar medium.

Yot #e AE FHoz & u FAAEAMNEHN Azospirillum spe 0] FH A3
& EXANFLeH, 53], FFAATE AEATEZ ZHYEEN FL 7MEAHE BY
¥oz FTAKE 2 FAANZ L o] 87540l ¥ Ro2 Az Arh(Kapulnik 5.

E Ao R AERFELN 2A0AEC] EviE EFaRY 27|AF vAE
gg FFAYF 53¢ FAS (e E 59 #.

o5 SEELEY EPAE e EvtEY FHAFE B AN og JPAAAT
> Aczospirillum sp. > Pseudomonas sp. = T T9 ¢22 Yyt @#F X o
g AT EvlE fFRY AAole Lold vt HE Aoz BT JFRAPAT
2 Q0l9 EvlE fH9 AY¥ELE BF FIde Aoz B WA, Azospirillum sp.t
olfFRY AP dA3 F2 A7l v, EvlE §RHY AFEF uxje g
2 ZAoZ YERT #F9 SEHLEYW EYAMYd @& FAE AZNIS FE9
ol WA gz Uelg 4 AL Aozt AAHAT FFe FF ¢ Agdsz o
B A @& JEFS vAZNLE AGHo o g old #AF ATt A=UA

™ 2> oj
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gelojop & oA gl AR ALHAUG. EF, o]HF {FEIFE THSFE
Aol Else NBe AAS 2z, W AGA Walo] dst FFE 2
Ha 58 24 sle 874433 w99 H““’l 2759 th(van Peers} Schippers®).

Table 5. Growth characteristics of tomato seedlings as affected by the
bacterialization of various plant growth promoting rhizobacteria
in the compost at 63 days after sowing.

haracters Stem| Leaf | Root Total No. of
Plant ht./No, of dia. | area |length T/R |DW/FW rhizobacteria

Rhizobactar (cm) |leaves (mm) | emd) | (em) ratiol (%) (c.f.u/g)
Control 159bz | 80b |571b|1911b| 104b | 376 | 6.8%b 42X10°
Photosynthetic 2022 | 90a | 659 |2027a| 190a | 412 | 7.46a 69% 10°
bacteria

Pseudomonas sp.| 16.1b 81b | 523b | 1924b | 124b | 3.53 7.35a 50x% 10°

Azospirillum sp. 17.4ab 8.7ab | 5.46b 997 3ab 15.6ab| 3.74 6.87b 58x 108
aracters Fresh wt.(g/plant) Dry wt.(g/plant)
Rhizobacters Leaf Stem | Root | Total | Leaf | Stem | Root Total
Control 7.08b 275b | 1.92b | 11.75b | 0.53b | 0.11b 0.17b 0.81b
E:;’ttgrsizmhet‘c 1127a | 490a | 286a | 19.03a | 09la | 022a | 0.2% 1.42a
Pseudomonas sp.| 8.06b 288b | 1.99b | 12.93b | 062b | 0.14b 0.19b 0.95b
Azospirillum sp. 8.17b 34labt 1.82b | 13.40b | 057b | 0.15b 0.20b 0.92b

* Mean separation within columns by Duncan’s muitiple range test at 5% level.
¥ Total colonies of rhizobacteria bacterialized in peatmoss compost was measured after 5~6 times dilution
of substrates using 0.85% saline solution on selective solid agar medium.

V. #® =

Azospirillum sp., 334 AT (Rhodopseudomonas sp.) 2 Pseudomonas sp. 52 A
AANN Belsled SAstgon, §REE 2tz 50x10° cfu/mle] $E2 SEHEE
o Egsled Qol9 EvlE FaHY 27| me d¥E FAHIAY A=Y,
dquy 2 pREY T3 e RAAGAH =HLATd AN Azospirillum sp.&
Pseudomonas sp.& AR AA 510~720% A=Y FAAARE Bmgoy, ¢
AATFE FFEL YA, SELEES EYUAHE A Azospirillum sp., BEEHAT E
Pseudomonas sp. & 2018 EvlES x4 |F, dHH, F24, - % - 2HAF
2 HAEF T FEARE s ed, FEEATA g AEYFZIAAN}



39 A5A4RFY 2AVNEY 29 2 2AAY 208 B0tk EHaRY 2|40 wAE 98

159

E3toh

FQol 1 20], EvE FEH, AENAEZA ZHUMME, Azospirillum sp., BIAAL,
Pseudomonas sp.
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