AHEETTEHE 105~112 (1989) 105

WEWRALARREIAE

L2 G

Bz ARE LRGN

1 =

AR GRS E R FRERE (R - BIMEIR « 4RI - B2 BATERSERY - R
WA R EWEEAREE » UM TIREE S o (GEEM A ERED - TTLABRAR TIRMEY)
FREEN TR A B E AT 2Bk o Bihrp /) HIRRAEYERR MR R B
B HPEEER - BEEE « BUE « SR AR R Z (ERE RREREEEE -
BEE L - (EFThRE IR - BIANEE TR « BN S A BIERERRE « REi0E
WHERBER  ISEEWIRRER R BRI - SIRERYIERES « SR LRPEEDH
SURBEIEGER « RATUR LIREEE S SMINEE - ZEN DEMEDERHEEIRNAE

EREERERARMRENREEERESX  AARHREFFEEN B -
PBER R LM ERIGBIELS - TR I RNEFERERTERRMELXENEE o &
ROBZEE > BRAODRRAAEMRENEE » (BN HBMEMIE R EEE  REE
BHIMRERE - SHERESEGHNEELEAR - Fit - RAEREETELIRNES
o THERIEM AR H X RIAMIFE A CSACK K AR 5E » 3F H3F £ RE R ILRHIERT BHE - 8L
ZHEWEN L MEMIREFDRET - Bt - REEHTRESER AR - 4
WAEAHO R AR A BTN » IUEERIRE LR RMER RIFIAEE BT o A0 IEadaAR2R
Wt E  AHEERESAMEMNER - R3t3%  WEHEEENR  LEREBR
b~ BB RERM LM AR -

L] E

Bt oh () T R R B B » P IEEIRE  ARE  RLE S RIER
WS FER S - (ERIIIAR I - BT LR  RIE S ARSI  FRE
W B I TER R A R R IR SRR TS SR EENE « BUREH
BER  RATVR LRSS SO0E £ HRMENSEETANAE - SEREEmRE
Behrs BT ERETRMNE - LERFENER » LR REME &R L7
BIRROMENURBES » SHOIRERI AR EILAN B - R S
BEMBA o BACRERIFEE | » BB LM R E R OE TR TR AR
BULAEERARLAY (BERERINE) - ML HHOEEST  WEARER RN LEE
L RNLIE R o

IR LB R IR » A R RTINS « (T  BIIRIE « S A A
AU BT R VRS RAE LS HAESD (Papendick, er al, 1980) o 738
(IR PR c » BT LU AR IR PR P TARSUA B S A B R AT BF o BHUR R RIRA



106 AREREFIEER

BRENRELELES X  ERARMESEREMEEN BIE  FEER HIRMEYRIGEIE S -
GRIELER B RER R ML T NEE . HRNBEEE RO RRAAHBE ENEE ¥t
BRI HZEE » BRERMARER » BELEBHOBHELEAR « THRENEH > B
ESRERICRICR R R EE - 37 2 RE R ILSEERZ WY - SRHZ AREN 1R » MEMIREUA
K% » Fitk - REGRNRENSR AR  SEYIERNERARAELFEE - TRERRE
TR RAMERE R E BEE o -

ITRUENERBRBRELINACR ER

BEBEAEEYE > Liebhardt XHarwood (1985) FREEILEITHIZMEIE B RIS ICERER AR
BB A~ RIBMBERBE « EEERSERIES « Bk K  BEHEsms A s 1R
TR 2 REEBAE ~ SENIBHAR LIBIRS LGS o Kt » IR E B i#ET 2%
PR > BHRETISREASHERE  MEEFEL B » HEMEM T MERBEER
FERE - BRNNSELEFIERBE RS HEE - UTHHAARBETREEEZIEE » 538 EMZ
AERHIER :

— s REMARAE—FERIEREERZER

TERGPHHIER A BRI E R (Papendick, e al, 1980 ) » HFEHM W%
WE RO BERE » WO EERF KRN » ZRRSEFTERBELE o A1 » 52 2 1 g
PHEFERE ek A T8 - BRI TREARE R REERFEALE - BEGERERIERN
R > R4 RIEREERE C RATEFBSHETRE

FIF 2R A E TR R RIC R B R AR £HIF (Patriquin er al, 1981;
Liebhardt and Harwood, 1985; Parsons, 1985) - #f G FHEREEFEMEM R ERIE S 2RNE
H o BN CH X EER R > SBRAR ERARBOAMEEEREEEE (R 1958 5 5%
BREYBEWNER:Z5HE - 1987 5 Young and Chao, 1983; Young, ef al, 1982, 1986, 1988a) *
EE TR TR R AR OREHEE - MIFLERREZ EAMREIED » MREEEFIERABRE o

T BERERYFERE—SBERBREZERS

(—) FIHAERZ ERERSRE

BREEFRFANEN EEREEY - B ESESEMEEE « SIE - HEAE - EAE ~ B
et » BT E R LIBMEMR SR - I EESECER - EmEIMLFIE » SRS RIERNNE
RRARMEOFHE RN « B« RIR - TIRNES « REMRE EESE » HPAS
EHECCR R EYMAB R BIERE 5 ARIRERASIS R ANEY - R AHE IR -
FEEBMNMEM BRI ZBFE (Stevenson, 1986 ) o BEREWISEMIIFEEE - SEM S 517
EAECO: ~ BTt RIE (NHs ¥, NOs™ %) ~ B~ SR &TEMECE (Stevenson, 1986;
Dommergues and Krupa, 1981 ) » SflA > MRAEREY THE/LEH ) (mineralization) -
hE— AR o ERSWMEMFIR - EITRICER  EEBRREL TEE{UER)  (immobi-
lization) © #KEIE 2 BE#AE—ERAFRIE » MAEMREMSEE » hAFEEITIREILIER - BISERY X
{CEIEY) » (LTI o

ARMTREZFIR » ¥ ROSEHRSRE - REXRSWRE - IESHE -~ PlREEE -« k—
M RRE S - BYEMERE Cellulomonas, Clostridium, Chaetomium, Trichoderma, Nocardia, Strep-
tomyces, Penicillium, Aspergillus, Pseudomonas, Bacillus % o 7y #3H < SR IR HERES A 1M > 55



WEMERERRREZARBI0T

2 REAEREZC /N LLRER - WARBTRIVEREIIER (Subba Rao, 1982) ©

HHERE Y TR AR BRI T ARk R - U ZREIR o BRI SRR BEY)
B& (primary ) BRBE (secondary ) WU » #IKE 58 (WNClostridium ) TR T 5 BREHER
EEART A MR R BONE » BRCRPERIPREES) (BN Methanococcus, Nethanosarcina, Methanobacillus&
Methanobacterium 53 R HEEER| KRR ZEULHK (Alexander, 1977 ) °

(Z) FIRE < BRE

AR OFIAARESROED SR Y PR EERERREZETE (s 87 85 85
MEITTRE) - A TBEEEEDFI A2 RKAR R LSRR - A Y TS E R 19
7 » ¥ER S (Aleksandrow and Zak, 1950 ) ~ $5 (Jackson and Voigt, 1971 ) ~ 8% (Agnihotri,
1970; Kucey, 1987) ~ $£%&F (Webley. et al, 1963) ~ 8 (Cline, ef al., 1983 ) ©

BB EYT - LIEBE (phosphorus-solubilizing microorgamisms) ~ &HYE  (sili-
cate-solubilizing microorganisms) ~ EHRERE (mycorhizal fungi) - $§¥'E 4 EHE (siderophore
producers ) fIfFiHEEE (Dommergues and Diem, 1982: Robert and Berthelin, 1986 ) ° H+H
LIARAR A RIS - REABSHT A BASHE (Taha er al, 1969 ) ~ EE (Khan and Bhatnagar,
1977: Kucey. 1987 ) RI#RE (Rao et al, 1982) ZABE oIS IEYKEEE X EE (Banik and
Dey, 1982; Subba Rao, 1982: Kucey, 1987; Young, unpublished data) °

ARG B2 BRI A A - PSRRI R - R (R &8 % - AEIEYIR
WHATEAFHRAIE (Mosse ef al, 1976; Hayman. 1982: #5% » 1986) » RIE#EMEE R EFE

(Carling and Brown. 1980: Kuo and Huang ., 1982, Young et al, 1986; Young et al, 1988b ) °

FHRE EA SRR R TR - 35 F bR ERE R A E R Sia i (856 a8
BAEATEE)  (Young er al, 1986) o M LEARE RS ENA HAGF ZMER: » SFRRIPURKINE -
FMEIFER o

E-BLEIRREERAR—BERREYELERELLEZER

BB ABIRE IR (Sampson, 1981: Liebhardt and Harwood, 1985) » RIS A#EE
HRE LIBMER . — » REREEBIKGINEA » A E(RF TR BRSE M o KRR
IR IN HIRERAETE - AR LB - FlAnE L HRMEM T K E 5 W SHEE (Greenland et
al, 1961: Jones and Griffiths, 1967 ) » BEREHHM (Stevenson, 1982 ) » EAIFIFREHER

TEAERP LR ZIARRSESE - ERIRITRET » LIEESRE (NOs ™) RBHUKMIERYK » &
R B R BERS - Rtk - fEEHEE TR D HELE TR AL IE R EPRARL - B
DR EEEN %k o LEPFNEHEDE CREMEY « RS WsiEE) a5 eI
HALEAER (Rice and Pancholey, 1974 ) ©

‘HEBE-EREMEMZER

B E RS » RILFRARA S RS SRR BN EE » R ANSBRES
E &M IR AR R S A R TR A BEHERGTAIN % o RAMAEMBEREFHE £
g5 - BEEEE —MENEWE (host specific toxins ) KIEEFH—MHAIEWE (non-host-
specific toxins) , FFZABEEKRSIEES (Duke, 1986) ©

I~ RBEEHA—EMABNMENZ R

BRI R R R (RS RNt » BESRAN{ A R e T B idiias s » RAAHEE
HIRCKBRSE o EMPHERERNGN » TLUERRADREE - bR R IR SR AR Tk



108 EHmEHAITHE

Z—o°

ERE R LR BN LI R TE - Heh—3B5 f05RE » TTLUINGR T I8AE h Rk & It
KEGILEA: (Cook, 1982) » 5—#b5r ZRERE » A FRE 2 BN BEMBAASE (Rovi-
ra, 1982) o {EMIRERE 7 RAREA » BRHES MAEMERBREEZ — » WHERIIF]
F o

MAEMEREEYGE L - RREEFZEER RG] - BIERIR « B RS2 88 11 45
REECHE  BFEHERNRRRE o

REZHFEH ™

B¥E FEAMEYNEREL - HRNMEREREP R EROUE « BRKRBABEAIRIAER -
HIRE AR ) o AR RRE b KRR EATFIBE THIER -

— HEEPRHZER

TRETHERRFERERMERBEDNREER  BRERE L FRESE T BTSSR
RIREERBAEN  HAER - RHUARRERIENT S RIE o BRRESEEZMEY GIABE &
- BEE) AR o EREEESEEMKEBIEAR BRI - AR G o DL ESSLH
SR - EEREREE R  BOHARRECTEHRT - 46 SEEYIEAFREAE
A A o WRGL TEMBRARIER RSO o B AR RS o

—FRABEZER

AR ARRE L EN ERIT - BRRFSCREEE ARSI - IR TENEE -
REHEFEAEETTRES [RERBIGE - Filt - ERAAARMRBURR S B8  ARBEEEFAE
B SUTRIME BN T » A8 R0 2 TR IMLL T T REsResh, - BT S A M 2 A e »
LMEIEFIR IR AT 2 o

= WS RETHHEMEZHE

EFES M ERGERKREERREN—HER T RTERBRYMIVE » TBBAME
BRHEBHEAFRRERSE T - HEETRRENRE » HHRRIEH RIS E OIS ZHE »
TR  EMHERT LB R B IS8 % - SERE A WA 2B o

- MEMB AR REEZTR

EWMRERIRBR AR ERRHI IR - e EREERBENREREEERENE > &
R > PR B A R R o RIRBEM R AR E - HARAFEERAE L - i§ERE
BIN KA AR R AR - WASREHILSEF RN RS o SIS TR MNERE » FEFITREE
FHHUR » PBBIRELINRE » (E—HRERR—RERPRA SRR » BRRESHANEE M o

& ]
AR RSBt IEH & BENFHRT - B TIMERNRE - BEE SRR

R RRaE GRS - SBRMEMNIERARTEN - SR AR R - CHERE
GRT » REMMAEY > ARZHER - REMKE TREXR) WARRBEEERARN » EARE



mAeEMERARRRE L AE109

BREBEAAL  FHEME - BRICRRIMLAAIRESE - BEBBT R RERAERSE S -

LREE 1958 AETAHRARA TEEMEINE BHRSE 71480

2IBRE R SR 1986 ISR DIEBRMERE XEABMEAMHE TRERZME. b
REEGR ¥ 136:1524 o

3EEKE MR FEG 1987 AMMEIRIER RENERHZIHME TERRER &t

4.Agnihotri, V. P. 1970. Solubilization of insoluble phf)sphates by some soil fungi isolated from
nursery seedbeds. Can. J. Microbiol. 16:977-880.

S.Aleksandrow, V. G., and G. A. Zak. 1950. Bacteria which destroy aluminosilicates (silicate bac-
teria). Mikrobiologiya 19:99-104.

6.Alexander, M. 1977. Introduction to Soil Microbiology, 2nd. edition, John Wiley & Sons, New

York.

7.Banik, S., and B. K. Dey. 1982. Available phosphate content of an alluvial soil as influnced by
inoculation of some isolated phosphate solubilizing microorganisms. Plant and Soil 169:353-364.

8.Carling D. E. and M.F. Brown 1980. Relative effect of vesicular-arbuscular mycorrhizal fungi on
the growth and yield of soybeans. Soil Sci. Soc. Am. J. 44:528-532.

9.Cline, G. R,, P. E. Powell, P. J. Szaniszlo, and C. P. P. Reid. 1983. Comparison of abilities of hy-
droxamic and other natural organic acids to chelate iron and other ions in soil. Soil Sci. 136:145-
157.

10.Cook, R. J. 1982. Use of pathogen-suppressive soils for disease control. in Suppressive Soils and
Plant Disease. R. W. Schneider (ed.). Amer. phytopatholog. Soc., St. Paul. p. 51-65.

11.Dommergues, Y. R., and H. G. Diem. 1982. Microbiology of Tropical Soils and Plant Productiv-
ity. Matinus Nijhoff/Dr. W. Jung Rub., Hague.

12.Dommergues, Y. R, and S. V. Krupa. 1981. Interactions Between Non-pathogenic Soil Microor-
ganisms and Plant. Elsevier Sci. Pub. Co., New York.

13.Duke, S. O. 1986. Microbially produced phytotoxins as herbicides-a perspective. in The Science
of Allelopathy. Wiley & Sons, Inc. New York. p. 287-304.

14.Greenland, D. J., G. R. Lindstrom, and J. P. Quirk. 1961. Role of polysaccharides in stabiliza-
tion of natural soil aggregates. Nature 191:1283-1284.

15.Hayman, D. S. 1982. Influence of soils and fertility on activity and survival of vesicular-
arbuscular mycorrhizal fungi. Phytopathol. 72:1119-1125.

16.Jackson, T. A, and G. K. Voigt. 1971. Biochemical weathering of calcium bearing minerals by
rhizosphere microorganisms and its influence on calcium accumulation in trees. Plant and Soil 35:
655-658.

17.Jones, D., and E. Griffiths. 1967. Microbial aspects of soil structure.Plant and Soil 27:187-199.

18 Khan, J. A, and R. M. Bhatnagar. 1977. Studies on solubilization of insoluble phosphates by
microorganisms. I.Solubilization of Indian phosphate rocks by Aspergilius niger and Penicillium
sp. Fert. Technol. 14:329-333.

19.Kucey, R. M. N. 1987. Increase phosphorus uptake by wheat and field beans inoculated with a



110 AHEEFEYE

phosphorus-solubilizing  Penicillium bilaji strain and with vesicular-arbuscular mycorrhizal fungi.
Apl. Environ. Microbiol. 53:2699-2707.

20.Kuo C. G., and R. S. Huang. 1982. Effect of vesicular-arbuscular mycorrhizae on the growth and
yield of rice-stubble cultured soybeans. Plant Soil 64:325-330.

21.Liebhart, W., and R. Harwood. 1985. Organic farming. in Technology, Public Policy, and the
Changing Structure of American Agriculture, USDA.

22.Mosse, B., C. Li. Powell, and D. S. Hayman. 1976. Plant growth responses.to vesicular-
arbuscular mycorrhiza. IX. Interactions between VA mycorrhiza, rock phosphate and symbiotic
nitrogen fixation. New phytol. 76:331-342.

23.Papendick, R. L., L. L. Boersma, D. Colacicco, J. M. Kla, C. A. Kraerle, P. B. Marsh, A. S.
Newman, J. F. Parr, J. B. Swan, and I. G. Youngberg. 1980. Report and recommendations on
organic farming. Sci. and Educ. Admin., USDA Beltsville, MD. p. 94.

24 Parsons, J. W. 1985. Organic farming. in Soil Organic Matter and Biological Activity. D. Vang-
han and R. E. Malcolm (eds.) Martinus Nijhiff/Dr. W. Junk pub., Dordrecht.

25.Patriquin, D., D. Burton, and N. Hill. 1981. Strategies for achieving self-sufficiency in nitrogen
on a mixed farm in eastern Canada based on the use of the faba bean. in Genetic Engineering
of Symbiotic Nitrogen Fixation and Conesrvation of Fixed Nitrogen. Lyons J., T. Valentine, D.
Phillips, D. Rains, and R. Huffaker (eds.). Plenum, NY. p. 651-671.

26.Rao. A. V., B. Benkateswarlu, and P. Kaul. 1982. Isolation of a phosphate dissolving soil acti-
nomycete. Curt. Sci. 51:1117-1118.

27.Rice, E. L., and S. K. Pancholy, 1974. Inhibition of nitrification by climax ecosystem. IIl. In-
hibitors other than tannins. Amer. J. Bot. 61:1095-1103.

28.Robert, M., and J. Berthelin. 1986. Role of biological and biochemical factors in soil mineral
weathering. in Interactions of Soil Minerals with Natural Organics and Microbies. P. M. Hung,
and M. Schnitzer (ed.). Soil Sciénce Society of America, Inc., Madison. P. 453-495.

29.Rovira, A. D. 1982. Organisms and mechanisms involved in some soils suppressive to soilborne
plant diseases. in Suppressive Soil and Plant Disease. R. W. Schneider (ed.). Amer. Phy-
topatholog. Soc., St. Paul. p. 23-33.

30.Sampson, R. N. 1981. Farmland or Wasteland. Rodale Press, Inc. Emmaus, PA.

31.Stevenson, F. J. 1982. Humus Chemistry. Wiley, New York.

32.Stevenson, F. J. 1986. Cycles of Soil: Carbon, Nitrogen, Phosphorus, Sulfur, Micronutrients, John
Wiley & Sons, New York.

33.Subba Rao, N. S. 1982. Biofertilizers in Agriculture. Sunil Printers, New Delhi. p. 128-136.

34.Taha, S. M., A. S. Z. Mahmoud, A. Halim El-Damaty, and A. M. Abd El-Hafez. 1969. Activity
of phosphate-dissolving bacteria in Egyptian soils. Plant Soil 31:149-160.

35.Webley, D. M., M. E. K. Henderson, and 1. F. Taylor. 1963. The micro-biology of rocks and
weathered. J. soil Sci. 14:102-112.

36.Young, C. C,, and C. C. Chao. 1983. Legume production and application of Rhizobium in Tai-
wan. in Proceedings ROC-JAPAN Seminar on Promoting Nitrogen Fixation in Agriculture, K. H.
Houng, and C. K. Lien (ets.) p. 39-44.

37.Young, C. C., M. H. Wu, and T. C. Juang. 1982. Selection and use of Rhizobium in Taiwan.
Food and Fertilizer Technology Center, Tech Bull 66:1-9.



WEMERERRREZAR]LL

38.Young C. C., T. C. Juang, and H. Y. Guo. 1986. The effect of inoculation with vesicular-
arbuscular mycorrhizal fungi on soybean yield and mineral phosphorus utilization in subtropical
soils. Plant Soil 95:245-253.

39.Young, C. C, J. Y. Chang, and C. C. Chao 1988a. Physiological and symbiotic characteristics of
Rhizobium fredii isolated from subtropical-tropical soils. Biology and Fertility of Soils (Germany)
5:350-354.

40.Young, C. C., T. C. Juang, and C. C. Chao. 1988b. Effects of Rhizobium and vesicular-
arbuscular mycorrhiza inoculations on nodulation, symbiotic nitrogen fixation, and yield of soy-
bean in subtropical-tropical fields. Biology and Fertility of Soils (Germany) 6:165-169.

41.Young, C. C. Effects of phosphorus-solubilizing bacteria and vesicular-arbascular mycorrhizal
fungi on the growth of tree species in subtropical-tropical soils. (submited to Biology and Fertili-
ty of Soils).



112 Application of Microorganisms in Organic Farming

Application of Microorganisms in Organic Farming

Chiu-Chung Young
Department of Soil Science
National Chunghsing University

Summary

Organic farming relies upon crop rotation, crop residues, animal manures, green manures,
legumes, off-farm organic wastes, mineral rock and biological control to maintain soil productivi-
ty. From the scope of organic farming, soil microorganisms play many important roles in organic
farming systems. The growth and development of crops are directly or indirectly affected by var-
ious soil microorganisms in the fields. The roles of soil microorganisms are involved in the activi-
ties such as increasing the sources of soil N, improving the availability and solubility of soil nu-
trients, releasing plant hormone, increasing root growth and nutrient absorption, decomposing
organic matters and toxic substance, anti-pathogen, and polymerization of humic substances.

As organic farming mainly relies on the use of organic matter for agricultural production, it
is important to apply soil microorganisms to improve nutrient cycles and supplies. The agricul-
tural production is limited under the anc.ient organic practices. The application of biofertilizer is
necessary to increase the agricultural production in the modern organic farming.



