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Effect of Soil Microorganisms on Chinese Cabbage(Brassica Campestris L) Yield in Fall Cropping

Kim Kyung-Je
Dept. of Plant Resources, Dongguk University

ABSTRACT

This study was carried out to investigate the effect of microbial fertilizers on yields of
Chinese cabbage(Brassica campestris L..). Six microbial fertilizers, MPK +Husk +Palma,
Husk+Palma, MPK+Compost, Compost, Bio livestock cattle system(BLCS) -cattle
dropping, and Tomi, were used. All of the microbial fertilizers were very effective to
increase vields of Chinese cabbage. As a result of analysis of plant chemical
components, MPK+Compost treated plot showed higher concentrations of Fe and Zn
than other microbial fertilizers plot. In a chemical components of soil, concentrations of
K, Mg were increased with Tomi treatment, however, the other concentrations of plant
and soil chemical components were not different. In a microbial properties of soil, Tomi,
Husk+Palma, and MPK-+Husk+Palma treated plots increased in numbers of total
bacteria and bacilius. Tomi treated plot increased in numbers of actinomycetes and fungi,
also. The other microbial properties of soil were not different, however. The microbial
fertilizers may affect the useful microbial properties, therefore, it would be increase yield
of Chinese cabbage treated with them.

Additional key words: microbial fertilizers, chemical components of soil and plant,
microbial properties
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F %17, 18, 1902 U7 2 7HA fUEEel EEZY o wi3o] digel nixle ¥
e HESIIC ol2E fuEWlle tiel WE (RS WES fAstd fise
HHEICEE st Ao FHEIEES dsiiiodM 2o MREYC2 el EEl
M LS A3 YE LBl FAl AR HEEREE REc2A FEET gig,

HREIES] fvE ool AT BR2E eSS At HERAELS] Feol
o8 sEKMEeIV BN Fel MK, WAERCEMS WS S ERel 28 EIFENEEH,
aela HERIEE i AR el o EEEES] PSR %ol 9em(13), t+
ool fAEYESRelY fRdl AMAcE BEES vXe MREREVERES AREILE
g5t o= B 7 AEesTa StATH12).

s afiel AT HERRIQ] MR e o] =M WRr4)F LS B
B RE®), 2 WkMEERS #in() Feol BEHNT, (LB KR dstd= HH
tpol KEkE(L Aol wet C.E.C #in@), R #EEErit, Nt Pel fiH#+ #imn
(16), #EpgreaERel Aiu(), 2=2)n EBERCR Bt KB BN, $28o] £#
so] fEtpel EHIREQ), el FAMRITEQR), AHRES Bmst RE LAREG, &
B #EG), REIN FKHe WECELE R OFREE RO Fol don, EMMRES
Fusarium#® #UfI(L1), iy RiEsee] #me Q% EfekaE el 815, 10), EmE e
ez A HEES (14 ol Aot

A BB B/ fEwRS EEE 3] keI 13 F ERkel (LB, aein
mine) bl vlAle IFE WA

0. # 2 Ak

RS A RFYER)Z WAEMEE T KT % 197F 8F 7R AVE
Aol AP HERBE ERSSIN TEJ BN R, 88 27 TSR HERERT
= A IREes Rifistdot.

WeEYE MPKE ()%vle] @olio] 24w a14A3(P), a1 d3tza(K)E |
£% Ao, MPK+Husk+PalmaBEE MPKe} ki, 18ln ¥vld g smie &4 1:
5:12 BAs] Tke/sm? EESU 1, Husk+PalmaEkBEE KEd 9013 e £% 5: 12
Bost 6kg/smf, MPK+Compost&EEE 2 500 ¢ o]l MPKS eoiks &4 1: 102
2 Reste] & 10A % A5 108 KB en, CompostEEEE SEHHENE Ske/5m’
& EEslgt. BLCS cattle droppingi@#B®E Holstein 2% —#kA#to) Bio Livestock
Clean System(BLCS)E ##pmaRE WY 157 1g, 238E 2g, 3FAREE 5g ifm
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wrustel g HHEE BIEaSA RelA kRl 60% AT/t HRR wie % ks
of 5eRERAIAN Ske/Sm’S EEEIE T, TomiEHEEE 5m™ Tomi lkgd *# Skge
RS, HA REHE BATHREY Zsic.

19974E 87 TH X Eo sl HHS % 1178 20 ki WEAd. HEHES w3
o] WD BRE, PRe5o} BRUE, W, BE, EEY B|E, o1 BIRS Aasldd. wa
B EITHEEEH(Model 3131, ATAGO, Japan)Z wiFo] shgEolM flsgstdct. kg % o)
Zo} tio] {LBRS, 23 HiEe MUEWRS FEsIT AEmEest el (LB 2
o] HUEMRS MRS MRl KRS Srretglct.

I urel FAEE 9 AEE MARNE RERAH SRS el EistAT

. &% 9 2%

e MEWS o BRe <X DA Be vie 24,

Table 1. The microbial properties of microbial fertilizers(Unit : cfu/g).
Total Pseudo- Actino-

Characteristics bacteria Bacillus monas mycetes Fungi Yeasst
10y 10 aey (xagy X100 (x10)
Palma 3.7 8 1 3.4 0.6 1
Tomi 292 100 9 1000 4860 16
MPK 5.2 66 2600 266 12700 0.4
BLCS cattle g1 215 0 130 3800 2
dropping

Table 12 #AEMHES BAEWHES 43 HREZ, BSMFERE Tomizt 22310712 e
Mol Bske) Y53 =T actinomycetes®E Tomizt 10001002 7H8 2k,
Bacillus$} veast® BLCS cattle droppingolld &% 215x10°70¢k 209x 10702 7F¢ 2tz
Tomi% £% 100x10°/Hs} 161002 ke#ky E3tch. Pseudomonase Palmaz} 2600 % 10°7
2 713 @skot, BLCS cattle droppingol e A3 g1, fungi® Palmazt 12700 x 10°74
2 714 &3 Tomi$} BLCS cattle droppingdliX = He#kh) Esiet.

(E DE HWUEM SR EE/ Ei W3 IR nAE BES Uehd Zoith

W3 HE MES MPK+Compost BEHEEEAA 4,123g22 7HF FAsl1D, o2 Husk
+Palma EM®E7} 4,037g, Compost EEE 3,965, MPK-+Husk+Palma EHEE 3,876,
BLCS cattle dropping &R 3,698z, Tomi KEE 3,660ge! JFo2 M vlsle] TE
EEEAN 1% kil SEel AEMA £R7F ZEA ol RIS
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Table 2. Characteristics of Chinese cabbage treated with microbial fertilizers.
Total Head Head Head No. of Leaf Leaf Leaf Sugar

Treatment weight weight height width leaves weight length width content

) g g cm cm g cm cm %

MPK+Husk+Palma 3876 2545 26.7 19.9 55.7 1064 38.3 26.5 8.33
Husk +Palma 4037 2709 30.3 19.7 54.0 1361 389 27.0 8.33
MPK +Compost 4123 2738 299 19.5 54.0 1052 38.9 26.0 8.00
Compost 3965 2646 29.7 20.1 52.7 919 37.9 26.1 8.00
BLCS cattle dropping 3698 2496 30.8 19.1 54.7 1202 379 27.3 8.27
Tomi 3660 2823 29.0 194 57.0 970 39.3 28.3 8.50
Control 2133 1493 25.2 16.5 38.0 641 36.4 20.3 7.17
L.5.D 5% 947 572 NS* NS 3.6 315 NS 2.0 0.51
L.S.D 1% 1328 802 5.0 2.8 0.1

NS* No significance

KEAMNE #ED v R RE REREAAN 1% KiEe g FEMe] A ¢ &
Rayolder, MPK+Compost EHEEF 2,738g2.2 7M FA%x, 22 Husk+Palma
EIE 2,709g, Compost EEE 2,646g, MPK+Husk+Palma EHEE 2,545¢2 ez =
2xet,

Lk et 2kiE-2 BLCS cattle dropping E# B9} Compost EEFE7} 5% 30.8cme} 20.1cm
2 Vg Ao, RE RHEENA EEH vsla] LRy 2 fmolAouv, FEMES ¢
Ak,

¥#H-2 Husk+Palma BREE7}F 1,361g22 7P FAYL, the2 BLCS cattle dropping
EEEzE 1,202g, MPK+Husk+Palma FEEE 1,064g, 2812 MPK+Compost IR
1,052g9] NESZ 5% KoM HE el Be=A wkon, Tom EHEES Compost FEIE
EE R ¥gle & Hreldov, FEMS AU,

EHNIMe Tomi EEEZ 57.002 7 B%x, &2 MPK+Husk+Palma E3#E7}
55.770, BLCS cattle dropping EHE 54.770, Husk+Palma$} MPK+Compost &7}
54.070, z28lxm Compost EIEE 52.77/09] JEeg2 ggton, oleid #F e EMEH Y3t
BE REREANM 1% K] FEY AEMEC] REAA oi¢ %ReyolArt.

HERANME Tomi EEEZF 39.3cm2 7MY 2931 RE ERE7 £EHR visid & M
melRovt, AEMS AUt

#ErEe Tomi EEEZF 28.3cmz 78 ZAx, the-2 BLCS cattle dropping EHEE
27.3cm, Husk+Palma E®EE 27.0cm, MPK+Husk+Palma &2 E 26.5cm, Compost &
HBE 26.lcm, 2832 MPK+Compost B E 26.0cmel M2 RE FEHE/L MEH v
stod 1% BES AR EZR7 BEAA w9 KR89l Uct.
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HEE Tom EEEZ 8.50%2 M 1, ode MPK+Husk+Palmast Husk+
Palma W& E 8.33%, BLCS cattle dropping EHE 8.27%, 28lm MPK+Compost %
Compost EEE 8.00%2 NEO.Z fEE JoMx 2E EEENA 1% kit HEe A&
Vol B EA vlS MEREOIAT

w) o] [ S S #F, T-N} P, Ca, K, Mge EEERM %7 121 Na
T BE EHEEAM i & £ od, FEKES it Cus MPK+Husk +Palmas}
Husk+Palma, 18l MPK+Compost #EEENA, Fee MPK-+Husk+Palma2t Compost
FEEE, Mn? Zne MPK+Compost BEEE7} 4EH ¥)5le] tld Eghovy FHEHe 9l
At Table 3).

Tabie 3. Chemical components of Chinese cabbage treated with microbial fertilizers.

Treatment T-N P:Os Ca0 KO MgO Na:O Cu Fe Mn 2Zn
— % ppm

MPK+Husk+Paima 2.81 0.61 1.21 2.84 0.3% 0.14 3.4 509 455 8.9
Husk +Palma 2.70 0.63 1.01 3.05 0.37 0.13 3.4 432 49.0 86.7
MPK +Compost 2.78 0.60 1.12 2.8 0.38 0.12 3.32 461 60.7 103.1
Compost 2.85 0.60 1.25 2.90 0.37 0.13 2.8 516 49.0 91.5
BLCS cattle dropping 2.68 0.59 0.95 2.83 0.34 0.12 2.70 450 45.1 91.0
Tomi 2.63 0.61 1.09 3.06 0.34 0.11 2.20 424 58.4 93.3
Control 2.87 061 1.26 3.12 0.37 0.08 3.05 466 46.3 85.7

Table 4. Chemical components of soil treated with microbial fertilizers.
Treatment pH NOsN OM P05 K Ca Mg Na EC

1:5 ppm % ppm cmol+/kg —— ds/m
MPK+Husk+Palma 5.73 41.7 2.08 429.7 0.80 7.3 2.32 0.36 1.06

Husk +Palma 577 3.7 179 512.7 1.4 6.22 2.77 034 1.18
MPK +Compost 547 8.3 1.58 4140 0.81 7.15 2.14 0.36 1.81
Compost 5.30 110.7 1.49 3453 0.69 7.09 1.9 0.37 1.73
BLCS cattle dropping 6.03 70.3 1.49 654.7 1.19 7.2 2.33 0.46 1.60
Tomi 5.7 76.7 2.21 9%6.0 1.53 5.67 4.29 032 2.3
Control 5.67 60.7 1.81 507.3 0.93 6.68 1.8 032 1.36
L.S.D 5% NS, NS NS 2283 NS 0.92 0.65 0.05 NS
L.S.D 1% 320.1 0.90 0.07

NS* No significance

+igo] {LEM it &£E, pHe BLCS cattle dropping EHEE7) 6.0308 Ui &
sl o, EEdye ERE7 gt NOs-N2 Compost EEEA 110.7ppmeg 717

Hr
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gtz, MPK+Compost BEIEE7l 84.3ppme g High) =hov, d& FEEEAMe 87}
gixich, e RS Tom EEEZ 2.21%2 7Y %3, MPK+Husk+Palma EH¥ &7}
2.08% = gny Eokeu, AEM-E ik P9k Ke Tomi EHEZF &% 956.0ppm, 1.53
oz Vg gov, o EEREJdME ZR27 gt Cas MPK+Husk+Palma &I E
oA 7.342 7P %3, BLCS cattle dropping EEE7}F 7.252 M) w3kov, ¢& &
HEAM e ZR7 . Mge Tomi EEE7F 4.292 7 %3k3, Husk+Palma &3 &
7} 27712 Ay E9kth. Nax BLCS cattle dropping BEERE7} 0.46°02 7H8 Ehou,
e EEEIMNE 2R7 2, ECe Tomi EEE7} 2.382 Mih) Ehou, HEMES
AU K Table 4).

Table 5. The microbial properties of soil treated with microbial fertilizers(Unit : cfufg soil).
Total Pseudo-  Actino-

Treatment bacteria Bacillus monas mycetes Fungi Yeast
(x10% (x10% (x10%  (x10% (x10%  (x10%
MPK +Husk +Palma 112.6 100.6 0.6 16.0 354.5 3.23
Husk +Palma 128.4 91.9 7.3 9.9 585.0 3.43
MPK + Compost 12.9 10.3 12.5 2.0 21.0 7.90
Compost 8.1 13.0 9.3 1.6 10.6 7.23
BLCS cattle dropping 22.6 7.1 11.0 13.1 20.1 7.67
Tomi 143.8 89.7 5.3 37.8 1228.1 9.33
Control 23.6 13.0 19.0 6.7 12.6 6.23
L.S.D 5% 83.4 61.1 N§* 11.1 815 NS
L.S.D 1% 116.9 85.6 15.5

NS No significance

(F 5E WAEWRIS EEl W3S Huela e %9 Hio) HUEMIHS SATe &
Folch, MH#re Tom EHEEs} 143.8x10°22 7} ®Wstx Husk+Palma$t MPK+
Husk+Palma EEENNE £% 128.49% 112.6x10°22 mj¢ Eteut, 0 EEEAME
%=R7} 29ch. Bacilluss MPK+Husk+Palma EEE7 100.6x10°22 71 2w
Husk+Palma &#ES Tomi MEENME &4 91.9¢ 89.7x10°2.2 Hily Ekort, o
2 EEEAME %R/ 2t Actinomycetes®} fungi Tomi EEE/L &4 37.8x100%
1228.1x10°e2 7b8 Estout, o EEECAE £E7E 2193, pseudomonas$t yeastol
N & EREM U902 2R/ g
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2R e Rlel REDL Wi kB i R YRRl LBy, el MEY
el viXle HES FAESAT. 2E REWE EEERAA MEHE Bl ikRe] #hst
A, HEE w9 st KUkl VL wiSo] KERT ohdel K M bz wff-
BREolZD BREIAY. HEMiee] (LRSS BEY &R, MPK+Compost B[R
Fe¢l Zn &&e] wl$ ot AEMS A%, e RoeEe EEBEMA 2871 A
tigel (LM Tomi EEEAM Kot Mgl &l 3hey, & R e &
£7b ACh. LS MAEWES RET MR, BHEEAIME Tomi EEEZ 7P #3410
Husk+Palma % MPK+Husk+Palma EEEANE A Yebso. Bacilluse MPK+
Husk+Palma &E#2E7 7V} £33 Husk+Palmast Tomi EREEANME FA #insAct.
Actinomycetes¢t fungilM= Tomi EEE7} =14 #insta oy, oe REE Mde TR
7b §1032, pseudomonas A= & MG ZR7} AU
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